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    Annonaceae is a pantropical family of trees, shrubs, and 
lianas contributing significantly to the diversity of trees in 
rain forests around the world ( Gentry 1993 ;  Tchouto et al. 
2006 ;  Punyasena et al. 2008 ). Africa (including Madagascar) 
is the least diverse region in terms of species numbers (ca. 
390) when compared to Southeast Asia (ca. 1,000) and the 
Neotropics (ca. 900) (Richardson et al. in press). The African 
genera were last treated as a whole over 100 yr ago by  Engler 
and Diels (1901)  and today the state of our taxonomic knowl-
edge of African Annonaceae is poor ( Couvreur et al. 2006 ). 
Recently a few taxonomic revisions of African genera have 
been published ( Versteegh and Sosef 2007 ;  Couvreur 2009 ) 
and the one presented here is another step towards clarifying 
the taxonomy of this important tropical family. 

  Hexalobus  contains five species of large trees or shrubs dis-
tributed across tropical Africa varying in their habitat from 
primary rain forests to savannas and woodlands. Two spe-
cies are relatively widespread, while the other three have 
restricted distributions.  Hexalobus monopetalus  has one of the 
widest distributions known in African Annonaceae, ranging 
from West Africa to East Africa. The genus’ center of diver-
sity lies in Cameroon with four species, including one narrow 
endemic. Cameroon is also the center of diversity for sev-
eral other closely related African Annonaceae genera such as 
 Isolona  (9 out of 20 species ( Couvreur 2009 )),  Monodora  (6 out 
of 14 species ( Couvreur 2009 )) and  Uvariastrum  (three out of 
ca. five, Couvreur unpublished data). 

 In a recent molecular phylogenetic study focusing on 
African Annonaceae ( Couvreur et al. 2008b ),  Hexalobus  clus-
tered within the so-called long-branch clade (LBC), one of 
the largest clades recognized in the family ( Richardson et al. 
2004 ). Within the LBC,  Hexalobus  was nested in a large clade of 
11 African genera referred to as the African long-branch clade 
(ALBC;  Fig. 1  ) and was recovered as sister to  Uvariastrum , 
these two being in turn sister to the East African endemic 
genus  Asteranthe . These three genera were in turn sister to a 
clade consisting of  Isolona  and  Monodora . 

 The last revision of  Hexalobus  dates back to 1930 ( Fries 
1930 ). However, in the subsequent 80 yr several new spe-
cies names have been published and a large amount of plant 
material has been collected. This paper presents a taxonomic 
revision of the genus  Hexalobus  and is based on an extensive 
examination of herbarium collections and additional field 
observations. 

 The usually-fragrant flowers of  Hexalobus  are solitary or 
clustered in groups of two or three, on an axillary short shoot, 
referred to as a flower stalk in our descriptions. The flower 
stalk is divided by an articulation into an upper and a lower 
part. The subsessile or stalked flowers grow on leafy or leaf-
less branches, or on the trunk. Cauliflory is common within 
the Annonaceae, having been documented in several other 
genera ( van Heusden 1992 ). 

 Flower buds are ovoid to almost globose. Up to six con-
vex, soon-falling bracts develop in the lower part of the stalk 
and sometimes produce an additional axillary shoot. The two 
upper bracts are attached near the articulation enclosing the 
bud when young. These bracts are free or appear to be fused 
( Fig. 2  ) at their base and then form a tube ( Fries 1930 ; pers. 
obs.). Fused bracts might appear unusual as they normally 
develop one at a time. The possibility of this feature being the 
result of a single bract enveloping the flower bud and then 
rupturing when the flower develops, as reported in  Fusea  
( Chatrou and He 1999 ), does not seem likely. Indeed, after the 
examination of several specimens, the bracts appeared identi-
cal in shape and are never found to be irregularly ruptured. 

 As for the majority of Annonaceae genera, the flowers 
consist of three sepals and six petals ( van Heusden 1992 ). 
The sepals are large and enclose the petals until anthesis, a 
character shared with its sister genus  Uvariastrum . In con-
trast, the sepals in both  Asteranthe  and  Isolona  enclose the 
petals only during the early stages of flower development, 
while in  Monodora  the sepals almost never enclose the petals 
( Couvreur 2009 ). In bud the sepal margins are valvate and 
never reduplicate-valvate, (i.e. margins curved outwards), as 
reported by  van Heusden (1992) . Reduplicate-valvate sepals 
are, however, found in  Uvariastrum  (Couvreur pers. obs.). 
The sides of the rather fleshy sepals are densely covered with 
curly hairs interlocking adjacent sepals in bud. 

 In  Hexalobus  the petals are fused at the base, forming a 
short tube with six corolla lobes. Fusion of petals, or sym-
petaly, is an uncommon character within Annonaceae ( van 
Heusden 1992 ). However,  Asteranthe ,  Isolona ,  Monodora,  and 
the monotypic endemic East African genus  Sanrafaelia  all 
share this feature ( Couvreur et al. 2008b ). Sympetaly has 
also independently evolved in isolated species within such 
genera as  Disepalum  ( Johnson 1989 ),  Fusaea  ( Chatrou and He 
1999 ), and  Haplostichantus  ( van Heusden 1994 ), and in small 
clades within large genera such as in species formerly placed 
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in  Raimondia  ( Westra 1995 ), but now included in  Annona  
( Rainer 2001 ). 

 The corolla lobes are thin and transversely folded in the bud, 
which is a unique character within the family ( van Heusden 
1992 ). The unfolded petals have a characteristic “wrinkled” 

appearance (e.g.  Fig. 3A  ). They are cream to yellow, some-
times with a dark red or purple basal rim on the inner side. 

 The stamens are numerous, being narrowly obtriangular or 
oblong in shape. The two thecae are united by the connective 
which is often prolonged apically. The shape of the apex is 
variable and is referred to here as the connective shield. The 
pollen of  Hexalobus  is shed as tetrads, a character shared by 
most genera of the ALBC ( Couvreur et al. 2008a ;  Couvreur 
et al. 2008b ). 

 As with most Annonaceae, the gynoecium is apocarpous 
with the carpels freely arranged. Within Annonaceae, only the 
sister genera  Isolona  and  Monodora  have a syncarpous gynoe-
cium ( Deroin 1997 ;  Couvreur et al. 2008b ;  Couvreur 2009 ), 
while various others develop syncarpous fruits from apocar-
pous gynoecia (termed pseudosyncarpy, found for example 
in the Neotropical/African genera  Duguetia  and  Annona , 
( Chatrou et al. 2000 ). Carpel number varies between one to 
ca. 16 topped by a sessile stigma which is fleshy and essen-
tially flat, but with in-rolling lateral margins, thus becom-
ing seemingly bilobed ( Fig. 4E  ).  Hexalobus mossambicensis  is 
unique in the genus, as the flowers have only a single car-
pel. Monocarpelly is thought to be found in ca. 10% of the 
Annonaceae species ( Deroin 1997 ). Other genera contain-
ing monocarpellate species include  Cyathocalyx  ( Wang and 
Saunders 2006b ;  Wang and Saunders 2006a ),  Pseuduvaria  
( Su and Saunders 2006 ) and  Uvaria  ( Verdcourt and Mwasumbi 
1988 ), while all species in  Mezzettia  and in the monotypic gen-
era  Sanrafaelia  ( Verdcourt 1996 ),  Dielsiothamnus , and  Tridimeris  
are monocarpellate ( van Heusden 1992 ). 

 The fruits of  Hexalobus  are apocarpous with up to eight ses-
sile or subsessile, indehiscent monocarps that are obovoid to 
ellipsoid. The surface of the monocarps varies from smooth 
to irregularly ridged and verrucose. The sessile or subsessile 
monocarps represent the only morphological character known 
to be common to all eleven genera of the ALBC ( Couvreur 
et al. 2008b ). 

   Taxonomic History—   Richard (1831)  was the first to describe 
a species that was later accommodated in  Hexalobus :  Uvaria 
monopetala  A. Rich. The genus  Hexalobus  was established a 
year later by  de Candolle (1832) , distinguishing it from the 
genus  Uvaria  by its corolla lobes fused at their base. Within 
this genus he described two species:  H. senegalensis  A. DC. 
and  H. madagascariensis  A. DC. The latter species name has 
been transferred to the genus  Isolona  ( Diels 1925 ) as  I. mada-
gascariensis  (Baill.) Engl. ( Couvreur 2009 ). Unfortunately,  de 
Candolle (1832)  treated the previously published name  Uvaria 
monopetala  as a synonym of  H. senegalensis , rendering this lat-
ter name superfluous and hence illegitimate ( van Heusden 
1992 ). 

 In their revision of the genus,  Engler and Diels (1901)  
renamed  H. senegalensis  as   H. monopetalus  , concordant with the 
nomenclatural rules. In this same revision, Engler described 
a new species,   H. salicifolius   Engl. Additionally,  Engler and 
Diels (1901)  transferred the species  Uvaria huillensis  Engl. & 
Diels, which had been described two years earlier on the basis 
of a fruiting specimen ( Engler 1899 ), to  Hexalobus . However, 
after having seen the flowers of this species a few years later, 
 Diels (1907)  synonymized the name under   H. monopetalus  . 
Additionally, two new species were also described in that 
same publication ( Diels 1907 ),   H. bussei   Diels and  H. megalo-
phyllus  Engl. & Diels. The latter name would be synonymized 
under   H. bussei   by  Fries (1930)  in his revision of the genus. 
The extensive revision by Fries was the last of this genus and 

 Fig. 1.      Cladogram of the phylogenetic relationships within the 
African long branch clade (modified from  Couvreur et al. 2008b ). All 
branches received high values after maximum parsimony bootstrap anal-
ysis (> 85%) and Baysian inference posterior probabilities (> 0.95).    

 Fig. 2.      The fused bracts in a flower bud of  Hexalobus crispiflorus  
( Morton & Gledhill 898 , WAG).    
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 Fig. 3.       Hexalobus bussei . A. Flowering branch. B. Stamen (abaxial surface). -  Hexalobus monopetalus . C. Flowering branch. D. Opened flower, one sepal 
and one petal removed. E. Stamen (abaxial surface). F. Portion of the part of the flower stalk above the articulation with three monocarps. Based on: A, B, 
 Zenker 3550 ; C-E,  Letouzey 7301 ; F,  Chevalier 305 . Drawings by Hélène Lamourdedieu.    
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 Fig. 4.       Hexalobus crispiflorus . A. Flowering branch. B. Flower bud. C. Receptacle bearing stamens and carpels. D. Stamen (abaxial surface). E. Carpel. 
F. Longitudinal section of carpel, showing biseriate arrangement of ovules. G. Fruit with one monocarp. H. Opened monocarp to see biseriate arrange-
ment of seeds. -  Hexalobus salicifolius . I. Sterile branch. J. Monocarp. Based on: A, C-F,  Le Testu 8838 ; B,  Le Testu 693  G, H,  Chevalier 7471 ; I,  Le Testu 6387 ; 
J,  Zenker 2268 . Modified from Flore du Gabon,  Le Thomas (1969)  Fig. 14.    
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treats four of the five species now recognized, plus one species, 
 H. lujai , which is currently synonymized under   H. crispiflo-
rus  . The fifth of the presently recognized species,  H. mossambi-
censis,  was described later by  Robson (1960) . Although other 
taxonomic studies have dealt with  Hexalobus  species, they all 
have been regional in scope ( Robson 1960 ;  Le Thomas 1969 ; 
 Verdcourt 1971 ). 

 Taxonomists have classified  Hexalobus  in different tribes 
allied to different genera. Bentham ( Bentham and Hooker 
1862 ) placed  Hexalobus  together with ten other genera in the 
tribe Unoneae based on floral characters, such as flowers 
that are usually open during anthesis, petals spread out in 
two valvate whorls, almost equal, or the inner petals small 
or lacking altogether.  Prantl (1891)  placed  Hexalobus  in the 
tribe Xylopieae, while  Hutchinson (1923)  placed it in the 
tribe Unoneae which grouped a large number of genera hav-
ing outer petals as large as or larger than the inner ones, or 
having just one whorl of three petals.  Fries (1959)  recognized 
the  Hexalobus -group, including four other genera, all hav-
ing axillary inflorescences, valvate sepals, imbricate petals, a 
shield-like to half-spherical connective appendage (not so in 
 Ophrypetalum ) and generally a lateral placentation. However, 
all of these classifications failed to include  Hexalobus  with 
other now known related African genera (e.g.  Uvariastrum ). 
The radical differences in the classification of  Hexalobus  is 
common to many other genera within the Annonaceae, and 
reflects the complexity of its infra-familiar taxonomy mainly 
due to high levels of morphological homoplasy ( Doyle and Le 
Thomas 1994 ;  Doyle and Le Thomas 1996 ;  Chatrou et al. 2000 ). 
More recent classifications of the Annonaceae (see below) 
were based on extensive morphological studies though none 
of these were based on formal analyses of the data, but on the 
intuitive assembly of groups of genera. 

 Based on a large family-wide survey of pollen morphology, 
 Walker (1971 ,  1972 ) placed  Hexalobus  in the  Hexalobus  tribe 
together with twelve other genera, all having boat-shaped, 
triangular or globose, generally large pollen grains in tetrago-
nal tetrads (except  Isolona  and  Cleistochlamys ).  Van Heusden 
(1992)  defined a  Hexalobus  group, including eight other gen-
era, based on a combination of several floral characters such 
as large valvate sepals, valvate or imbricate, rather thin petals 
with a prominent venation, short stamens, one to numerous 
free carpels and 3–16 lateral uni- or biseriate or sometimes 
laminar ovules.  Van Heusden (1992)  indicated that this group 
would be closely related to the  Uvariastrum  group and that 
the differences between them are gradual. Van  Setten and 
Koek-Noorman (1992)  placed  Hexalobus  in a group contain-
ing five additional genera based on fruit and seed morphol-
ogy. The genera in this group have lateral, biseriate, smooth 
or transversely striate seeds with mainly lamellar rumina-
tions in two to four parts and oil cells in the endosperm. They 
hypothesized a transition between this group and a group 
which exclusively comprises the syncarpous genera  Isolona  
and  Monodora . 

 In the first cladistic analyses of the family based on pol-
len and morphological characters,  Doyle and Le Thomas 
(1994 ;  1996 ) recovered  Hexalobus  as sister to  Monodora  and 
 Isolona . Moreover,  Uvariastrum  was recovered as sister to the 
latter three genera. These relationships however were not 
supported by high bootstrap values. The close relationship 
between these four genera was also hypothesized on the basis 
of pollen ( Walker 1971 ;  Walker 1972 ), flower ( van Heusden 
1992 ) and fruit ( Setten and Koek-Noorman 1992 ) morphology. 

It should also be taken into account that none of the above 
studied all genera of the ALBC. Nevertheless, the close rela-
tionship between these four genera was later confirmed, with 
strong support, by a thoroughly sampled, molecular phyloge-
netic analysis ( Couvreur et al. 2008b ). 

   Taxonomically Informative Characters—   Leaves—  In gen-
eral, leaf characters alone are hard to use for species identifi-
cation in  Hexalobus  because they can vary within species. For 
example, leaf base shape can help to distinguish the similar-
looking species   H. salicifolius   and   H. crispiflorus  : the former 
always has a cuneate leaf base while the latter has rounded 
to cordate but occasionally cuneate leaf bases. Similarly, 
  H. mossambicensis   and   H. monopetalus   can be distinguished by 
leaf bases narrowly attenuate to cuneate in the former and 
subcordate to rounded and only rarely attenuate in the lat-
ter. Another useful leaf character is provided by the second-
ary veins, which are indistinct on the lower side of leaves of 
  H. mossambicensis   while they are prominent in  H. monopeta-
lus.  Furthermore, the length of the leaf blade can be useful 
in distinguishing   H. crispiflorus   (seven and 25 cm long) from 
  H. salicifolius   (five to ten cm long). The largest leaves of the 
genus, however, are found in   H. bussei   and can attain a length 
of 36 cm. 

   Flowers—   Hexalobus crispiflorus, H. bussei,  and   H. salicifo-
lius   have flowers on distinct flower stalks, while   H. monopeta-
lus   and   H. mossambicensis   have subsessile flowers. The inner 
corolla lobes of the latter two species have thickened struc-
tures at the base. By bending inwards these structures form 
a hollow “chamber.” Furthermore,   H. bussei   has long and 
oblong stamens with an elongated and broadened connective 
appendage, while those of   H. crispiflorus   and   H. salicifolius   
are shorter with a discoid (flattened) connective appendage. 
 Hexalobus mossambicensis  is characterized by a single carpel 
while the other species have (two to) three to 16 carpels. 

   Fruits—  Fruits are particularly useful for distinguishing 
species of  Hexalobus , although those of   H. monopetalus   and 
  H. mossambicensis   are similar. The largest fruits are found in 
 H. crispiflorus, H. bussei,  and   H. salicifolius  , with individual 
monocarps larger than four cm wide, while those found 
in   H. monopetalus   and   H. mossambicensis   are smaller (< four 
cm wide). Unlike the width or the shape of the monocarps, 
ornamentation provides a useful diagnostic character. The 
monocarps are smooth in  H. crispiflorus,  reticulately ribbed to 
rugose in   H. bussei  , verrucose in  H. salicifolius,  and beset with 
minute warts in both   H. mossambicensis   and   H. monopetalus  . 
The surface of the monocarps in   H. monopetalus   is occasion-
ally reticulate-rugose. 

   Pollen—  Several palynological studies have included one 
or two  Hexalobus  species using different techniques such as 
light microscopy (LM), scanning electron microscopy (SEM) 
and transmission electron microscopy (TEM) ( Walker 1971 ; 
 Walker 1972 ;  Le Thomas 1980 ;  Le Thomas 1981 ;  Le Thomas 
1983 ).  Couvreur et al. (2008a)  undertook an in-depth study of 
pollen morphological variation in a monophyletic group of 
five genera of African Annonaceae including  Hexalobus , using 
SEM and TEM. The latter study concluded that pollen of 
 Hexalobus  shows significant diversity in size, exine ornamen-
tation and infratectum structure.  Hexalobus  was exceptional 
with three pollen types in only five species. Furthermore, 
there appeared to be a considerable variation within individ-
ual pollen types. 

 The pollen type observed in   H. bussei   and   H. mossambicensis   
is characterized by a tectum consisting of gemmae and scabrae 
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and a granular infratectum, while these species are dissim-
ilar in their habit, habitat, and geographical distribution. 
The pollen type of   H. salicifolius   and   H. crispiflorus  , two mor-
phologically similar species, is characterized by an areolate-
verrucate to rugulate tectum, while the pollen type found in 
  H. monopetalus   has a psilate perforate tectum. The latter two 
pollen types have an infratectum with columellae and small 
granules ( Couvreur et al. 2008a ;  Fig. 5  ). 

     Materials and Methods 

 The present taxonomic study is based on 782 herbarium specimens 
(see Acknowledgements for a list of the herbaria) and alcohol-preserved 
material. These were complemented with several field observations dur-
ing an expedition in Gabon. 

 In the absence of detailed population information, it has been shown 
that herbarium collections constitute a valuable source of data and can 
be used to determine categories of threat using criterion B ( Schatz 2002 ; 
 Willis et al. 2003 ). All specimen data were entered into a BRAHMS data-
base ( http://dps.plants.ox.ac.uk/bol ). Subsequently, data were trans-
ferred to ArcView ver. 3.3 (ESRI 2002) to produce distribution maps. The 
add-in script provided by IUCN (Justin Moat, Royal Botanic Garden Kew) 
allowed the calculation of the extent of occurrence (EOO) and the area 
of occupancy (AOO). The cell area was always set to the largest permis-
sible value which is just under 10 km 2  (cell diameter = 3.16 km). Setting a 
cell size diameter at 3.2 km or larger will not allow any taxon to be listed 
as critically endangered where the threshold AOO under criterion B is 
10 km 2  ( Standards-and-Petitions-Working-Group 2006 ). 

 Criteria used to distinguish among species were based on a unique 
combination of morphological characters.  Hexalobus  species can be best 
distinguished on the basis of certain flower and/or fruit characters. Sterile 
plants can be hard to identify as a result of overlapping characters and a 
large variability within certain species. 

   Taxonomic Treatment 

 Hexalobus A. DC., Mém. Soc. Phys. Genève 5: 212. 1832.—
TYPE:  Hexalobus monopetalus  (A. Rich.) Engl. & Diels. 

 Evergreen or deciduous trees or shrubs up to 40 m tall; 
bark rough or smooth, fissured or flaking, brown to greyish-
black; twigs grey to brown, sparsely to densely hairy when 
young. Leaves: petiole densely to sparsely hairy; leaf blade 
narrowly elliptic to ovate or obovate, apex obtuse to acute 
or acuminate, sometimes slightly emarginate, base cordate 
to attenuate; upper surface often slightly glossy, glabrous or 
occasionally sparsely hairy, lower surface glabrous to densely 
covered with appressed to erect, straight or curly hairs; mid-
rib impressed above, glabrous or sparsely to densely covered 
with light-brown hairs above, below prominent, covered 

with appressed or rarely erect, brownish or whitish hairs, 
sometimes glabrous; secondary veins 5–19 on each side of 
the midrib, curved upwards, each joining with the next dis-
tal vein and often forming a distinct loop; tertiary venation 
closely reticulate, varying from distinct to indistinct on both 
surfaces. Flowers bisexual, solitary or clustered in groups of 
two or three, terminal on an axillary short shoot on leafy or 
leafless branches, or emerging from the trunk, usually fra-
grant; buds ovoid to almost globose; flower stalk bearing 
bracts and often developing a vegetative shoot; bracts sev-
eral, up to 6, attached to the lower part of the flower stalk, 
usually alternating, often partly clasping, decreasing in 
size towards the base, soon falling, outside densely cov-
ered with appressed, usually rusty-brown hairs of 0.1–1 mm 
long, inside glabrous to sparsely hairy, towards the margins 
densely covered with < 0.1 mm, often curly hairs, two upper-
most bracts almost at the same level near the articulation 
and enclosing the bud when young, these free or fused at 
their base and then forming a short tube, broadly ovate to 
round with acute tips; sepals 3, valvate, free or shortly con-
nate at the base, convex, broadly ovate to ovate with acute 
tip, fleshy, outside covered with indumentum similar to that 
of the bracts, inside densely set with minute warts when dry, 
covered with appressed or curly, light-colored, minute hairs; 
petals connate at base, forming a short tube with 6 distinct, 
equal or slightly unequal lobes that are narrowly lanceolate, 
rounded at apex and fleshy, with prominent veins, cream to 
yellow, sometimes with dark red or purple basal rim, trans-
versally folded in bud, margins crinkled; torus cylindrical, 
flat or concave; stamens numerous, free, 1–8 mm long, nar-
rowly obtriangular or oblong, extrorse, glabrous, connec-
tive appendage often elongated, discoid, sometimes with an 
apical depression or oblique, slanting up towards the adax-
ial side or semiglobose; carpels 1–16, densely hairy; stigma 
fleshy, essentially flat but with inrolling lateral margins 
appearing bilobed, hairy except on the inner and upper side. 
Monocarps 1–5(–8), subsessile or on a short stipe, obovoid, 
ellipsoid to cylindrical, rarely transversally ellipsoid, some-
times constricted between the seeds, rounded at both sides; 
seeds 2–36, lateral, biseriate or rarely in 1 row, slightly flat-
tened, ellipsoid to broadly ovoid, orange-brown to medium 
brown, dull to slightly shiny, glabrous, raphe flat or raised, 
often slightly darker brown, ruminations lamellar, divided in 
an upper and lower part. 

  Hexalobus  has five species and is distributed throughout 
tropical Africa, between 15° N and 25° S. 

   Key to the Species of  HEXALOBUS  

   1.    Flower stalk < 5 mm long; inside of basal part of inner petals thickened or strongly curved inwards; 
mature monocarps often < 4 cm wide   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   2   

  2.    Carpels (2-)4–7; leaf apex emarginate to obtuse or rarely bluntly acuminate, leaf base subcordate to rounded, 
rarely attenuate; secondary veins often prominent, at least below (widespread throughout Africa)    . . . . . . . . . . . . . . . . . . . . . . . .    H. monopetalus    

  2.    Carpel 1; leaf apex acute to bluntly acuminate, leaf base narrowly attenuate to cuneate; 
secondary veins indistinct (Mozambique)    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   H. mossambicensis    

  1.    Flower stalk 8–25 mm long; inside of basal part of inner petals not thickened or strongly curved inwards, 
the corolla tube with a dark red or purple basal rim inside; mature monocarps generally > 4 cm wide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   3   

  3.    Leaf blade 15–36 cm long, petiole 2.5–4 mm in diameter; stamens 6.5–8 mm long, connective appendage 
elongated and broadened, oblique, slanting up towards the adaxial side; monocarps irregularly ridged and strongly 
rugose (Cameroon)    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    H. bussei    

  3.    Leaf blade 5–25 cm long, petiole 1–2.5 mm in diameter; stamens < 5 mm long, connective appendage slightly convex to semiglobose; 
monocarps smooth or verrucose  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   4   

  4.    Leaf blade 5–10 cm long, 1.5–3.5 cm wide, base cuneate; corolla lobes < 30 mm long; stamens ca. 2 mm long; carpels 3–4; 
monocarps verrucose; seeds with raised raphe (Central Africa)    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    H. salicifolius    

  4.    Leaf blade 7–25 cm long, 2.5–8.5 cm wide, base rounded to cordate or occasionally cuneate; corolla lobes > 35 mm long; 
stamens 3–5 mm long; carpels 7–16; monocarps smooth; seeds with flat raphe (West and Central Africa)    . . . . . . . . . . . . . . . .    H. crispiflorus    

http://dps.plants.ox.ac.uk/bol
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 Fig. 5.      Pollen types of  Hexalobus.  Pollen type A: A, B.   H. mossambicensis   ( Gomes & Sousa 4897 , COI): tetrad and detail of granular to gemmate tec-
tum. Pollen type B: C, D.   H. crispiflorus   ( de Wilde 7909 , WAG): tetrad and detail of areolate-verrucate tectum. E.   H. crispiflorus   ( Chevalier 13385 , P): detail of 
areolate-verrucate tectum. F.   H. crispiflorus   ( Liben 2390 , WAG): detail of regulate tectum. Pollen type C: G, H.   H. monopetalus   ( Breteler 7288 , WAG): tetrad 
and detail of psilate perforate tectum. Scale bars: A, C, G = 10 µm; B, D-F, H = 1 µm.    
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  Hexalobus bussei Diels, Bot. Jahrb. Syst. 39: 479. 1907.—TYPE: 
CAMEROON. “Urwald am Ufer des Kribi-Flusses”, Sept 
1904 (data from protologue),  Busse 3216  (holotype: B!). 

  Hexalobus megalophyllus  Engl. & Diels, Bot. Jahrb. Syst. 39: 479. 
1907. —TYPE: CAMEROON. “Kamerun: Lokundje Thal, 
Bipindihof”, 1904,  Zenker 2889  (holotype: B!; isotypes: 
BR!, COI!, F!, G!, HBG!, K!, M!, MO!, P!, S!, US!, WAG!, 
WRSL!, WU, Z!). 

 Evergreen tree of 20–30 m tall; trunk slender, dbh unknown; 
bark smooth, fibrous, peeling of in narrow flakes, grey-brown 
to grey-black; twigs pale brown to dark brown, hairy when 
young. Leaves: petiole short and thick, 1–7 mm long, 2.5–4 mm 
wide, sparsely covered with erect or appressed, 0.1–0.2 mm 
long, brownish hairs; leaf blade obovate to narrowly obovate, 
15.5–36 cm long, 5.5–10.5 cm wide, apex acuminate, base cor-
date, coriaceous; upper surface sometimes slightly bullate, 
glossy, often greyish, glabrous, lower surface brown when 
dry, glabrous or sparsely covered with appressed, brown, ca. 
0.2 mm long hairs; midrib covered with small, erect, white 
hairs above, below covered with appressed, light brown hairs; 
secondary veins distinct on each side, 12–17 pairs, at angles 
of 55–85° with the midrib; tertiary venation closely reticu-
late, distinct on the lower surface. Flowers usually solitary 
or sometimes clustered in groups of two on short shoots, fra-
grant; flower stalk 10–12 mm long; the part of the flower stalk 
below the articulation 4–5 mm long, 2–3 mm in diam., in fruit 
4–5 mm in diam.; bracts several, dark brown when dry, two 
upper bracts free or seemingly fused at their base and then 
forming a short tube of 1–2 mm long, soon falling except when 
fused, ca. 6–13 mm long, third bract ca. 5 mm long, 3.5 mm 
wide, other bracts smaller; part of the flower stalk above the 
articulation 6–7 mm long, 4–5 mm in diam., in fruit 6–8 mm 
in diam., densely covered with appressed, rusty-brown, ca. 
0.2–0.3 mm long hairs; buds broadly ovoid to almost globose, 
ca. 15–17 mm in diam.; sepals 16–20 mm long, 11–14 mm 
wide, outside covered with cream to brown, 0.1–0.5 mm 
long hairs; corolla pale yellow, base dark purple, lobes lan-
ceolate, 3–5 mm in length, rounded at apex, 23–40 mm 
long, 8–10 mm wide, outside covered with appressed, whit-
ish, ca. 0.1–0.2 mm long hairs, apical hairs shorter than basal 
ones, inner side covered with appressed, ca. 0.1 mm long hairs, 
base seemingly glabrous but in fact covered with < 0.1 mm 
long hairs; stamens numerous, oblong, 6.5–8 mm long, 
1.5 mm wide, connective appendage elongated, broadened, 
oblique; carpels 3–7, 4.5–5 mm long, 1–1.3 mm wide, densely 
hairy; stigmas attached to the top of the ovary, often bend-
ing in a horizontal position, 3–4.6 mm long, 1–4 mm wide. 
Monocarps 2–4, subsessile, ellipsoid, 5.3–7.8 cm long, at least 
4 cm in diam., strongly but irregularly ribbed in a reticu-
late pattern to rugose, orange, sparsely covered with rusty-
brown, short hairs; seeds 7–16, biseriate, flattened ellipsoid 
to ovoid, 23–28 mm long, 17–19 mm wide, 8–10 mm thick, 
shiny, orange-brown, raphe slightly raised, concolorous with 
the seed or slightly darker brown.  Figure 3  A, B. 

  Distribution—  Only known from the South Province, 
Cameroon, in the surroundings of Kribi and Bipindi ( Fig. 6  ). 

   Habitat and Ecology—  A species from tropical lowland rain 
forests, often growing in primary, riverine or gallery forest, 
from sea level up to 200 m altitude. 

   Phenology—  Flowering is reported from March to June, in 
August, September and November; fruiting has been reported 
once in May and once in September. 

   IUCN Conservation Status—  Endangered: B2 B1 ab(iii, iv). 
 Hexalobus bussei  is only represented by 15 collections in her-
baria representing less than five locations, and has a small 
area of occupancy (ca. 60 km 2 ) and a small area of occur-
rence (ca. 530 km 2 ). The last collection of this species dates 
back to 1969. Botanical collecting efforts in the south-western 
region of Cameroon took place regularly after that date (e.g. 
 van Gemerden et al. 1999 ). This implies that   H. bussei   is either 
much less abundant now or just hard to collect (a large-sized 
tree). In addition, uncontrolled logging and land conversion 
for agriculture is leading to forest degradation and/or defor-
estation within the region ( van Gemerden et al. 1999 ), which 
is likely to have had a negative effect on its population size. 
Therefore the “endangered” category seems justified. 

   Vernacular names—  None recorded. 
   Uses—  None recorded. 
  Hexalobus bussei  can be distinguished from other species of 

the genus by its large leaf blade (15–36 cm long) as well as by 
the longer stamens (6.5–8 mm long). Furthermore, the orna-
mentation of the monocarps is typically irregularly ridged 
and strongly rugose, the other species having verrucose or 
smooth monocarps. 

   Specimens Examined—  CAMEROON. South Province: S bank of 
Kienke river, just E of Kribi, 12 May 1969,  Bos 4495  (P, WAG); 20 km from 
Kribi, N of Lolodorf road, SFIA forest exploitation, 7 Aug 1969,  Bos 5157  
(BR, P, WAG); 16 km from Kribi, N of Lolodorf road, 19 Sep 1969,  Bos 5370  
(BR, HBG, K, LISC, M, MO, P, WAG); 30 km ESE of Kribi, N of Kienke 
river, Nyabessan, 19 Apr 1968,  Letouzey 9387  (P); 1908,  Zenker 3550  (BR, 
COI, G, HBG, M, MO, P, S, US, Z); 1908,  Zenker 3592  (G, K, US); 1913, 
 Zenker 4831  (BR, G, HBG, P, S); Mimfia, near Bipindi, Jun 1899,  Zenker s. n.  
(US); Mbiave, near Bipindi, Nov 1907,  Zenker s. n.  (US); Bipindi, Apr 1907, 
 Zenker s. n.  (S); Apr 1908,  Zenker s. n.  (US); Mimfia, near Bipindi, Mar 1910, 
 Zenker s. n.  (US); Bipindi, Apr 1910,  Zenker s. n.  (US). 

 Hexalobus crispiflorus A. Rich., in Sagra, Hist. phys. 
Cuba, Bot. Pl. vasc. 1: 43. 1845.—TYPE: GUINEA. “Fouta 
D’hiallon [Djallon]”, Apr 1838,  Heudelot 865  (holotype: P!; 
isotypes: P (4 sheets)!, G!). 

  Hexalobus grandiflorus  Benth., Trans. Linn. Soc. London 23: 
468 and Fig. 49. 1862 (note: the description of this figure 

 Fig. 6.      Distribution of  Hexalobus bussei .    
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says errouneously “ H. senegalensis ” a name which is syn-
onymised under   H. monopetalus  ).—TYPE: CAMEROON. 
“Ambas Bay”, 1861,  Mann 709  (lectotype, here desig-
nated: K!; isotypes: GH!, P (2 sheets)!). 

  Hexalobus grandiflorus  Benth. var.  inaequilaterifolius  Engl. in 
Engl. Monogr. afrik. Pflanzen-Fam. 6: 57. 1901.—TYPE: 
DEMOCRATIC REPUBLIC OF CONGO. “Bonga, Sanga”, 
Aug 1899,  Schlechter 12685  (holotype: B!; isotypes: BR!, 
WRSL). 

  Hexalobus lujae  De Wild., Bull. Jard. Bot. État Bruxelles 4: 389. 
1914.—TYPE: DEMOCRATIC REPUBLIC OF CONGO. 
“Sankuru”, Jun 1910,  Luja, s. n. , (holotype: BR!; isotypes: 
BR (2 sheets)!). 

  Hexalobus crispiflorus  subsp.  strigulosus  R. E. Fr., Acta Horti 
Berg. 10: 71. 1930.—TYPE: CAMEROON. No location, no 
date,  Deistel 99  (holotype: B!; isotype: GH!, M!, P!). 

  Hexalobus mbula  Exell, J. Bot. 70, suppl. Polypet.: 206. 1932.—
TYPE: ANGOLA. “Buco Zau, Fazenda Alsyra”, 20 Jan 
1917,  Gossweiler 6939  (lectotype, here designated: BM!; 
isolectotypes: COI!, LISC (5 sheets)!, LISU). 

 Evergreen tree up to 40 m tall; trunk up to 1 m dbh, deeply 
channelled (giving it the appearance of a bundle of columns); 
bark ca. 5 mm thick, longitudinally fissured, peeling off in nar-
row, long papery flakes, brown to rusty-brown, quickly turn-
ing orange-brown when cut; twigs, leaves and petioles densely 
hairy when young. Leaves: petiole 2–8 mm long, 1–2.5 mm 
in diam., covered with brown to whitish hairs; leaf blade ellip-
tic to ovate or obovate, 7.2–25 cm long, 2.5–8.5 cm wide, apex 
acuminate with a blunt tip, base cordate to rounded or some-
times cuneate, coriaceous; upper surface sometimes slightly 
bullate, glossy, often greyish, glabrous, lower surface brown 
when dry, sparsely covered with appressed, light brown hairs 
of ca. 0.3 mm long; midrib covered with small, erect, white 
hairs above, below covered with appressed, light brown hairs; 
secondary veins distinct on each side, 9–19 pairs, at angles 
of 42–75° with the midrib. Flowers 1–3 together on simple 
or branched short shoots, fragrant; flower stalk 12–25 mm 
long; the part of the flower stalk below the articulation 2–13 
mm long, 1–2 mm in diam., in fruit 4–9 mm in diam.; bracts 
5–6, two upper ones barely to distinctly fused at base and 
then forming a tube to 4 mm long, soon falling except when 
fused, 8–12 mm long, 4–9 mm wide; part of the flower stalk 
above the articulation 4–17 mm long, 1.2–3 mm in diam., in 
fruit 4–10 mm in diam., densely covered with appressed, 
golden to rusty-brown, ca. 0.5 mm long hairs; buds ovoid to 
more or less globose; sepals 12–16(–21) mm long, (5.5–)9–12
(–16) mm wide, reflexed at anthesis, outside densely covered 
with < 0.1 mm, appressed, rusty-brown hairs and with larger, 
(0.5–)0.8–1.5(–2) mm long hairs, inside densely covered with 
curly hairs; corolla cream to yellow, basal rim dark purple, 
tube 4–10 mm long, lobes narrowly to broadly lanceolate, all 
equal or sometimes subequal with those of the inner whorl nar-
rower, 37–60(–80) mm long, 6–21 mm wide, rounded at apex, 
outside with appressed, light colored to brown, 0.1–1 mm 
long hairs, apical hairs shorter than basal ones; inside cov-
ered with appressed, ca. 0.1 mm long hairs, base glabrous or 
sparsely covered with curly, fine, white, long hairs; stamens 
numerous, oblong or sometimes slightly broadening towards 
apex, 3–5.1 mm long, 0.5–0.8 mm wide, connective append-
age semiglobose to slightly convex; carpels 7–16, 2–4.5 mm 
long, 1–1.3 mm wide, densely hairy; stigmas attached to the 

top of the ovary, often bending in a horizontal position, 2.1–
3.5 mm long, (1.1–)2.2–3.1 mm wide. Monocarps 1–5(–8), sub-
sessile, ellipsoid to oblong, (4.2–)5–9.5 cm long, 3.5–6.5 cm in 
diam., smooth, glabrous or densely covered with velutinous, 
rusty-brown, ca. 0.1 mm hairs; seeds ca. 12–36, biseriate, flat-
tened ellipsoid with convex or plano-convex sides, 28–40 mm 
long, 17–20 mm wide, 5–9 mm thick, rusty-brown to dark 
brown, dull to slightly shiny, raphe flat, slightly darker brown. 
 Figure 4  A-H. 

   Distribution—  From Guinea to the southern part of Sudan, 
and south to the northern province “Lunda Norte” in Angola 
and to the south of Democratic Republic of the Congo ( Fig. 7  ). 

   Habitat and Ecology—  A species from tropical rain forests 
and gallery forests, sometimes growing in woodland savan-
nas, often near water or in temporarily inundated forests, 
from sea level to 1,000 m. 

   Phenology—  In West Africa the main flowering season is 
from January to March, sometimes to April or May, with a 
second flowering season from October to December; fruit-
ing is reported from January, and March to August. From 
Cameroon eastward, most flowering occurs in January to 
May, July and August, occasionally in November; fruiting is 
reported throughout the year. 

   IUCN Conservation Status—  Least Concern.  Hexalobus 
crispiflorus  is widely distributed across Africa, and has been 
collected numerous times. Moreover, it has been collected in 
several protected areas such as national parks (la Marahoue 
(Ivory Coast), Doudou Mountains, Loango and Lopé Reserve 
(Gabon), Manovo-Gounda St Floris (Central African Republic), 
Odzala (Republic of the Congo), la Garamba (Democratic 
Republic of the Congo)) and reserves (Ohosu, Pénéssoulou 
(Benin), Jimira and Tano Ofin (Ghana), Aponmu, Akure and 
Ibaji-Ojoko (Nigeria)). Therefore the “least concern” category 
is applied. 

   Vernacular Names—  Angola: M’bula ( Gossweiler  6939). 
Benin: Akpado Akpara Lapawe (dial. yoruba or nago) 
( Souza 1988 ). Cameroon: Ow (dial. bulu) ( Ndoum 129 ); Owé 
(Yaoundé) ( Letouzey 4433 ); Owoe (South Province) ( Mildbraed 
5652 ); Pota (dial. bambindjere) ( D.J. Harris, J.M Fay 516 

 Fig. 7.      Distribution of  Hexalobus crispiflorus .    
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558 883 1518 ). Central African Republic: Ewoyagba (dial. 
linda) ( Tisserant 352 ); Kore (dial. suma) ( Fay 5331 ); Mosome 
Musumi (dial. lissongo) ( Tisserant, Equipe 33, 1048, 1437, s. n. ); 
Mossome iss ( Guigonis 3125 ); Mossoumemeko (dial. issongo) 
( Aubréville 56 ); Pota (dial. bambindjere) ( Harris 1814, 2451 ). 
Democratic Republic of the Congo: Babua (dial. lesombo) ( van 
den Brande 498 ;  Gérard 2635 ); Bambu (Orientale Aketi); ( van 
den Brande 498 ); Bofuafua-nu- Ebaré (dial. eala) ( Baland 1891 ) 
( Boutique 1951 ); Bolingola (Equateur Boende) ( Evrard 3203 ); 
Bombai bo Fufouw bo Libande (dial. turumbu) ( Gutzwiller 
321 ); Bonfuampimbo (dial. bangala) ( Robyns 597 ); Boniningo 
bo Liwe (dial. turumbu) ( Germain 8761 ); Bula N’Dombe 
( Donis 1714, 2390 ;  Madoux 274 ) (Bas-Congo Lukula); Etutu 
(dial. turumbu) ( Louis 7195 ); Iloumbe (Equateur Bomongo) 
( Dewèvre 860 ); Inaolo a Bombai bo Fufow (dial. turumbu) 
( Germain 4755 ); Inaolo a Boniningo (dial. turumbu) ( Louis 
13425 14600 16441 ); Inaolo a Likungu (dial. turumbu) ( Germain 
4750 ); Kakwakwa ( van der Meiren 27 ); Kepi (Orientale Poko) 
( Nannan 565 ); Kondolio (dial. Azande) ( De Wulf 705 ); Kpakas 
(dial. kiti) ( De Graer 246 ); Kpakasa (dial. Doruma) ( Boutique 
1951 ); Kpalaka (dial. Zande) ( Troupin 1 ); Kwarka (dial. azande) 
( Germain 584 ); Likanga (dial. bangala) ( Goossens 3022 ); Loopa 
lo Libande (dial. turumbu) ( Evrard 2144 ); M’bula ( Nannan 
128 ); M’bula Ndombe (dial. luki) ( Toussaint 252 ;  Wagemans 
1871, 2131, 2133 ) ( Boutique 1951 ); Mpalaka (dial. Azande) ( de 
Saeger 63, 121 ); Mukobakoba Mufike (dial. tshiluba) ( Dechamps 
230 ); Munzingo (dial. babua) ( du Bois 36 ). Equatorial Guinea: 
Bovonda (dial. benga) ( Wilks et al. 2000 ). Gabon: Owui (Fang) 
( Le Thomas 1969 ;  Wilks et al. 2000 ). Ghana: Endwa-Gvada 
( Vigne 2697 ). Ivory Coast: Chélébé ( Aubréville 810, 1794, 
1862, 2242 ). Nigeria: Mumfo ( Taylor ); Odi obau (Lagos State) 
( Rowland s. n. ). Sierra Leone: Moigbwami ( Dawe 475 ). Sudan: 
Lomo (dial. kakwa) ( Turner 78 ) Lota (dial. kakwa) ( Myers 
8706 ); Praka (dial. zanda) ( Andrews 1418 ). 

   Uses—  The wood has been used to make knife-handles, 
paddles, tiles, chair legs, and gun-butts. The bark has been 
used as fibers, antipyretic and applied against skin problems 
and venereal diseases. The fruit pulp is edible ( Raponda-
Walker and Sillans 1961 ;  Burkill 1985 ). 

  Hexalobus crispiflorus  is morphologically close to   H. salici-
folius  , both being large trees with deeply channelled trunks, 
similar floral morphology and occurring in similar habitats. 
This has lead to some different views on the taxonomic sta-
tus of both species (e.g. considered as two subspecies,  Wilks 
et al. 2000 ). However, we consider them here as two distinct 
species, in agreement with  Le Thomas (1969) .  Hexalobus crispi-
florus  can be distinguished by its generally larger leaf blades, 
larger number of carpels (seven to 16) and especially by its 
smooth monocarp surface, in contrast to the verrucose sur-
face of those in   H. salicifolius  . To a lesser extent,   H. crispiflorus   
resembles   H. bussei  . The latter can, however, be easily distin-
guished by its rugose monocarp surface as well as its much 
larger leaves and longer oblong stamens. 

  Hexalobus grandiflorus  was described from two syntypes. 
The first specimen,  Mann 709 , collected in Ambas Bay, 
Cameroon, has flowers while the second specimen collected 
near the Niger river ( Barter s. n. ) is a fruiting specimen. We 
have chosen the flowering specimen as the lectotype. 

   Representative Specimens Examined—  ANGOLA. Lunda Norte: 
Lunda, road crossing near the Luana and Andrada river. On the edge of 
the Luana river, 14 Aug 1965,  Santos, dos 1638  (COI). BENIN. Borgou: Toui-
Kilibo Forest, road down to gallery forest, 12 May 2000,  van der Maesen 
7278  (WAG); Ouémé: Eguélou, 16 Mar 2001,  Akoegninou 4406  (WAG). 
CAMEROON. East Province: Across the Sangha river from Ndakan gorilla 

study area, 8 Mar 1988,  Fay 8299  (F, MO, NY, P); 30 Apr 1988,  Harris & 
Fay 558  (K, MO). CENTRAL AFRICAN REPUBLIC. Road Mbaïki - 
Langandou [probably Bagandou], Gouli gouli river, 20 Aug 1964,  Guigonis 
3125  (BR, K, P); Sangha Economique: 45 km S of Lidjombo, East bank of 
Sangha river from Ndakan Camp upstream, 9 Feb 1989,  Harris & Fay 1814  
(K, MO). DEMOCRATIC REPUBLIC OF THE CONGO. Bas-Congo: Luki, 
valley Kinkoko, 11 Feb 1949,  Donis 2390  (BR, K); Katanga (Shaba): surround-
ings close to Busanga, on the Kolwezi-Wakipinji track, 9 Aug 1987,  Schaijes 
3596  (BR). EQUATORIAL GUINEA. Bioco (Fernando Poo): Malabo -Luba, 
19–20 km from the Alegre river, 32NMK6207, 2 Apr 1990,  Carvalho ,  de 4311  
(K, MO, WAG). GABON. Ogooué-Ivindo: Bélinga, Iron mines, 6 km on 
the road to Mvadi, 5 Nov 2005,  Sosef 2225  (WAG). GHANA. Brong-Ahafo 
Region: between Wenchi and Bamboi, 8 Mar 1995,  Jongkind 2109  (BR, MO, 
WAG). GUINEA Kankan: 5 km NW of Kankan city, 23 Dec 1966,  Lisowski 
55193 ; Kindia, Mar 1905,  Chevalier 13385  (P). GUINEA-BISSAU. Chitole, 
Cosselinta, 26 May 1953,  Espirito Santo 3185  (FHO, LISC, WAG); Bafatá: 
Bafata, Madina de Mamdu Alfa, 1 May 1956,  Espirito Santo 3841  (FHO, 
LISC, M, WAG). IVORY COAST. Abengourou: 25 km NE of Abengourou, 
along the road from Sankadiakro to Manzanonan, 1 Aug 1969,  Versteegh 
621  (MO, WAG); Tabou: Left bank of Hana river, near the crossing of this 
river with the road Taï-Tabou, 12 Mar 1962,  de Wilde 3605  (BR, GH, WAG). 
NIGERIA. Abo, S Nigeria, March 1858,  Barter s. n.  (K); Oyo State: ca. 2 miles 
from Ado-Awaiye on the Iseyin Road, 28 May 1957,  Onochie FHI 31206  
(FHO); 1948,  Russell FHI 22551  (K). REPUBLIC OF THE CONGO. Odzala 
National Park, bank of Lékoli river, 8 Feb 1994,  Dowsett-Lemaire 1631  (BR). 
SIERRA LEONE. about 5 miles from Alikalia on road from Bendugu, 22 
Mar 1964,  Morton SL 989  (K, WAG); Northern Province: Bumban NP, 22 
Jan 1967,  Gledhill 568  (BR, FHO, K, WAG). SUDAN. Iszu river: Meidi Distr, 
24 May 1939,  Andrews 1418  (K); South west Equatorial province. Kagelu 
experimental farm near Yei, 20 Mar 1939,  Hoyle 789  (FHO); 3 Feb 1983, 
 Kosper, P. 235  (K); Equatoria province. Kagelu Station, 3 Mar 1938,  Myers 
8706  (A); no date,  Neilson 25  (FHO); Lado, Yei river, 23 Oct 1919,  Sillitoe 
314  (K); Khors Kagelu, 16 Jul 1931,  Turner 78  (K). TOGO Kri-Kri, bank of 
Mono river, Mar 1987,  Brunel, 2109  (BR); Sotouboua, Anié river, 28 Feb 
1978,  Ern 3231  (P); 1906,  Kersting A392  (HBG); Tihabola Kuanda, 1906, 
 Kersting A594  (FHO). 

 Hexalobus monopetalus (A. Rich.) Engl. & Diels in Engl., 
Monogr. afrik. Pflanzen-Fam. 6: 56, t. 20, fig. B a-d. 
1901.— Uvaria monopetala  A. Rich. in Guill. & Perr., Fl. 
Seneg. tent.: 8,  Fig. 2 . 1831.— Hexalobus senegalensis  A. 
DC., Mém. Soc. Phys. Genève 5: 213. 1832, superflu-
ous name—TYPE: SENEGAL. “Sénégambie: Galam 
prope Bakel”, 1828,  Leprieur s. n.  (lectotype: G [barcode: 
G00011597]!, here designated; isolectotype: P!). 

  Uvaria huillensis  Engl. & Diels, Notizbl. Königl. Bot. Gart. 
Berlin. 2: 296. 1899.— Hexalobus huillensis  (Engl. & Diels) 
Engl. & Diels in Engl., Monogr. Afrik. Pflanzen-Fam. 
6: 56. 1901.—TYPE: ANGOLA. “Benguella, Huilla”, 
no date,  Antunes 266  (lectotype, here designated: COI!; 
isolectotype: BM!). 

  Hexalobus monopetalus  var.  parvifolius  Baker. f. in Macleod, 
Chiefs and cities of Central Africa: 301. 1912. —TYPE: 
CENTRAL AFRICAN REPUBLIC: “Environs de Kaga 
M’bra”, 30 Nov 1902,  Chevalier 6486  (holotype: K!; iso-
types: G!, P!, WAG!). 

  Hexalobus tomentosus  A.Chev., Expl. bot. Afr. occ. Énum. 
pl. 1: 10. 1920.—TYPE: MALI. “Segou, Pays Mandé, 
Sansanding”, 29 Sept 1899,  Chevalier 2542  (lectotype, here 
designated: P!). 

  Hexalobus glabrescens  Hutch. & Dalziel, Fl. W. trop. Afr. 1: 
52. March 1927.—TYPE: CAMEROON. “Lere to Ham, 
French Ubangi”, 1911,  Talbot 531  (lectotype, here desig-
nated: K!; isolectotypes: BM!, Z!). 

  Hexalobus monopetalus  var.  obovatus  Brenan, Mem. New York 
Bot. Gard. 8, 3: 214. 1953.—TYPE: ZAMBIA. “Mwinilunga 
District, E. of Matonchi Farm”, 12 Feb 1938,  Milne-Redhead 
4536  (holotype: K!; isotypes: BM!, BR!, PRE). 
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 Deciduous shrub or small tree up to 10(–15) m tall with 
erect or spreading habit and low branches which are some-
times prostrate, often several stemmed, dbh up to 35 cm; 
bark rough or smooth, fissured or flaking, generally grey, 
sometimes brown or yellowish; slash fibrous, pale yellow 
or orange to brown; twigs grey to brown, often hairy when 
young. Leaves: petiole 1–4 mm long, 1–2 mm in diam., cov-
ered with dense to sparse erect, often curly 0.2–0.3 mm long, 
usually light colored hairs; leaf blade narrowly elliptic or ellip-
tic to slightly ovate or obovate, 3.6–17.5 cm long, 1.2–6.5 cm 
wide, apex obtuse to rounded or rarely slightly acuminate, 
sometimes lightly emarginate, base rounded to cuneate or 
subcordate, coriaceous, upper surface often slightly glossy, 
glabrous or sparsely covered with erect cream hairs ca. 
0.3 mm long, lower surface glabrous to densely covered with 
appressed to erect or curly, white to light-brown, 0.2–0.8 mm 
long hairs; midrib glabrous or covered with dense to sparse 
erect, often curly white to light-brown hairs above, below gla-
brous or with appressed to erect, white to brown hairs; sec-
ondary veins raised and distinct to rather obscure on each 
side, 6–14 pairs, at angles of 50–80° with midrib; tertiary 
venation varying from distinct to indistinct on both surfaces. 
Flowers 1–3 together on leafless twigs or among the leaves, or 
sometimes emerging from the trunk, usually fragrant; bracts 
5–6, closely spaced, largest ones ca. 5 mm long, 3.5 mm wide; 
flower stalk from hardly discernable to 2 mm long and 2 mm 
in diam., in flower densely covered with appressed, cream to 
golden or rusty-brown hairs ca. 0.2 mm long; buds ovoid to 
almost globose, 3–5 mm in diam.; sepals 4–7 mm long, 3–5.5 
mm wide; corolla cream to pale yellow, tube 2.5–4 mm long, 
lobes narrowly lanceolate, (9–) 12–22 (–27) mm long, 3–7 mm 
wide, rounded at apex, inner whorl often narrower with 
lobes curving inwards at the base above the tube and mar-
gins reflexed to form a hollow chamber, outside covered with 
appressed, whitish hairs, < 0.1 mm long, base covered with 
appressed, rusty-brown hairs ca. 0.2 mm long, inside covered 
with appressed, hairs, < 0.1 mm long, base glabrous; stamens 
numerous, narrowly obtriangular, 1.4–2.1 mm long, 0.5–0.8 
mm wide, connective appendage discoid; carpels (2–) 4–7, 
2.1–3 mm long, 0.8–1 mm wide, densely covered with golden 
or rusty-brown hairs; stigmas 1–1.3 mm long, divided in two 
lobes with the edges slightly coiled inwards. Monocarps 
1–5, sessile or with a stipe up to ca. 3 mm long, ellipsoid to 
cylindrical, or transversely ellipsoid, sometimes constricted 
between the seeds, 2.2–4.6 cm long, 1.3–2.2 cm in diam., scar-
let, with minute warts, sometimes reticulate-rugose, sparsely 
covered with short hairs, fruit pulp whitish; seeds 2–8 (–11), 
biseriate or sometimes in 1 row, slightly flattened ellipsoid to 
ovoid, 10–15 mm long, 7–10 mm wide, 5–8 mm thick, dull, 
brown, raphe raised.  Figure 3  C-F. 

   Distribution—  From West Africa to Sudan, from Tanzania 
to the north of South Africa and the southwest of Angola, but 
absent from the evergreen forest regions ( Fig. 8  ). 

   Habitat and Ecology—  A species from (woodland) savan-
nas or gallery forests, often growing on sandy soil in dry 
rocky places, from sea level to 1,600 m altitude. 

   Phenology—  Flowering takes place before, or together with 
the appearance of new leaves. In West Africa (from Senegal to 
Niger and Nigeria) flowering has been reported throughout 
the year with the majority of flowering specimens gathered 
from October to February. This pattern is, however, concor-
dant with the percentage of collections that have been made 
during the year. Fruiting has been reported in January, from 

March to August and in October. In the north of Central 
Africa (Chad, Sudan, Uganda, Cameroon and Central African 
Republic) flowering specimens are collected mostly from 
October to December; fruiting is reported in July and August. 
In southwestern and southeastern Africa (Angola, Tanzania, 
Malawi, Zambia, Zimbabwe, Mozambique, and South Africa) 
flowering has mainly been reported from May to November; 
fruiting has been reported from January to March, May, and 
from October to December. 

   IUCN Conservation Status—  Least Concern.  Hexalobus 
monopetalus  is widely distributed across Africa, and a large 
number of herbarium specimens have been recorded. 
Moreover, it has been collected in several protected areas such 
as game reserves (Yankari, (Nigeria)), national parks (Upemba 
(Democratic Republic of Congo), Manovo-Gounda-St Floris 
(Central African Republic), Comoé (Ivory Coast), Matopos 
(Zimbabwe), Kruger (South Africa)) and forest reserves 
(Mutaro Kunda (Gambia), Kafarati (Nigeria)). Therefore, the 
“least concern” category is suggested here. 

   Vernacular Names—  Angola: Mubebe (dial. muquipunge) 
( Teixeira 5584 ); Muhongu (dial. ganguela) ( Mendes 3385 ); 
Mutundo (dial. cuanhama) ( Azancot de Menezes 1312 ); Mutundu 
(dial. mundimba) ( Santos, dos 2792 ). Benin: Dankokwe (dial. 
fon); Mweswe Tibaka Ablogbe (dial. bariba) ( Souza 1988 ); 
Tanambakada Ayetinbaga (dial. waama). Chad: Nyei Akok 
(Parraka) ( Turner 94 ). Democratic Republic of the Congo: 
Kalendasi-kisofu (dial. kibemba) ( Boutique 1951 ); Katwelubala 
(Katanga (Shaba) Bukama) ( Vanden Brande 49 ); Kikobo (dial. 
kitabwa) ( A. Schmitz 959 ); Kizofu (dial. kibemba) ( Schmitz 
847 ); Kizofwe (dial. kitabwa) ( Boutique 1951 ); Kundukundu 
(dial. kitabwa) ( Schmitz 1376 ); Moko (dial. kisa) ( Homblé 1281 ); 
Moko (dial. Mudianshia kiluba) ( de Troyer 126 ). Gambia: 
Da-afi (Upper river Division Fatoto) ( Rosevear 107 ); Suma 
(Upper river Division Fatoto) ( Rosevear 129 ). Ivory Coast: 
Nêfê (dial. dioula) ( Ambe 229 ). Mali: Fin (Sikasso) ( Ellenberger 
1085 ); Fokania (Sikasso) ( Ellenberger 500 ); Fougandier (Kayes) 
( Dubois 3 ); Foukania (Sikasso) ( Ellenberger 763 ); Gaño (Mopti) 
( de Ganay s. n. ); Goño (Mopti) ( Griaule s. n. ); Hablé (dial. 

 Fig. 8.      Distribution of  Hexalobus monopetalus .    
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goudibelou) ( Leclercq-Rogeon 301 ); Kun gé (dial. malinka) 
( Duvall 138 ). Mozambique: Linkopila (Niassa) ( Jansen 7891 ). 
Nigeria: Boileh (dial. fufulde) ( Dalziel 205 ). Senegal: Casséass 
(Woulli Baol Saloum) ( Heudelot 360 ); Coundié (dial. man-
duigue) ( Trochain 1390 ); Poili (dial. pench) ( Trochain 1158 ). 
South Africa: Mulanza kamelo (dial. venda) ( Gerstner 5911 ); 
Shakama plum Shakamapruim ( Coates Palgrave et al. 1983 ). 
Sudan: Lûto (dial. pari) ( Simpson 7512 ); Popi Reta (dial. ku 
madi) ( Jackson 520 ); Tloloyot (The Boya hill Kimatong) ( Fukui 
81 ). Tanzania: Imuli (dial. kisafwa) ( Lovett 4040, 4317 ); Mkua 
(dial. nyam) ( Wigg 1120, 1185 ); Mkutowa (dial. kitongwe) 
( Abeid 1195, 1338 ); Mkuwa (dial. nyamwezi) ( Msese 4846 ); 
Ushizou Nyiha (Mbeya) ( Knight 76 ). Uganda: Erota (dial. 
madi) ( Brasnett 330 ). Zambia: Kanpo (dial. chikaonde) ( Milne-
Redhead 557 ); Karendesa (dial. chilunda) ( Milne-Redhead 4536 ); 
Mu-bnundu-hui-bwila (Copperbelt Province) ( Holmes 658 ); 
Mukundu-kwibila (Ndola) ( Fanshawe 920, 1299 ); Mu-lnundu 
(Kitwe District) ( Holmes 688 ). Zimbabwe: Mutanzakameru 
(dial. chivenda) ( Davies 1320 ). 

   Uses—  The labels on  Lovett 4040  &  4317  mentions that in 
the ‘Ipota’ area between the Mshewe and Muvwa villages 
(Tanzania, Mbeya region) the roots are boiled and drunk to 
treat stomach pains as well as to stop poisoning caused by 
snake bites. Other reports mention the use of this species in 
case of headaches and diabetes, as a diuretic and laxative, an 
antipyretic and in case of insomnia, colic, constipation and 
venereal diseases. Bark fibers are used as rope and fishing 
lines. Stems are used against colds, cataracts, puerperal fever 
and tooth decay. Wood has been reported to be used for chair 
legs, tool handles, bows, gunstocks, spoons, carvings, and as 
chew sticks, building poles, charcoal and firewood. Leaves 
are used as an expectorant, in case of bloody vomiting, itch-
ing and rashes, bronchitis, and as a horse medicine. The fruit 
pulp is edible ( Burkill 1985 ;  Ruffo et al. 2002 ;  Arbonnier 2004 ; 
 Akoègninou et al. 2006 ). 

  Hexalobus monopetalus  resembles   H. mossambicensis  , both 
being small deciduous trees or shrubs with subsessile flow-
ers and small monocarps with smooth surfaces. However, the 
former is distinguishable by its multicarpellate gynoecium 
and its prominent leaf venation, especially below. 

  Hexalobus monopetalus  is a species which is variable in its 
foliage and indumentum.  Brenan (1953) , however, described 
var.  obovatus , predominantly dispersed in tropical South 
Africa, on the basis of its distinct broadly obovate leaves and 
the midrib which is never tomentellous as in var.  monopeta-
lus . Based on the specimens studied, there appears to be a 
continuous variation between forms. We thus decided not to 
recognize any infraspecific varieties. Further field work and 
collection data might help to characterize this variation in a 
more precise way. 

  Hexalobus monopetalus  has one of the widest distributions for 
African Annonaceae. Only a few other species such as  Xylopia 
aethiopica  have such an extensive distribution. However, in 
contrast to  Xylopia aethiopica ,   H. monopetalus   grows in drier 
ecosystems such as savannas and woodlands, and its dis-
tribution reflects the distribution of these xeric ecosystems. 
 Hexalobus monopetalus  also occurs in an isolated region in 
southern Angola ( Fig. 8 ) but these specimens are not morpho-
logically distinct from the rest. 

 The protologue of  Uvaria monopetala  was published by the 
French botanist  Richard (1831) . A type specimen was not 
assigned and specific information such as a collector or col-
lector number or even collecting date was lacking from this 

protologue.  Richard (1831) , however, mentioned two locali-
ties: near Galam and near Joal (Senegal). A number of spec-
imens were collected in Senegal in 1828 by another French 
botanist Leprieur. Unfortunately, these specimens were not 
given a collector number. Several of these specimens con-
tained locality information: “Galam prope Bakel” (Senegal), 
as well as the name  Uvaria monopetala . However, in 1827 the 
Swiss-borne French botanist named Perrottet also collected 
a species he named  Uvaria monopetala  in Galam. Given the 
same nationality of the collectors, time period, and locality 
it seems likely that Richard based his description on one or 
several of these specimens collected by Leprieur. In subse-
quent publications of the protologue of  Hexalobus senegalensis  
by  De Candolle (1832)  or of  Hexalobus monopetalus  by  Engler 
and Diels (1901) , only the locality information, copied from 
the protologue of  Uvaria monopetala , is given. However, first 
 Fries (1930)  and later  Verdcourt (1971)  mentioned a specimen 
collected by Leprieur (from Senegambia) from P as the type of 
 Hexalobus monopetalus . 

 The prerequisite of a specimen which could become the lec-
totype is that the original species name,  Uvaria monopetala , is 
indicated on an “original” label. Furthermore, we would like 
to know if Richard has observed the specimen (and ideally, 
based his description on it). Other important information is 
the collecting locality and year. 

 We have seen a collection by Leprieur that belonged to the 
herbarium of Richard, and which was later transferred to P 
(barcode: P00315834). A recently added label says: “type holo-
type?” and mentions the collecting locality, information that 
was literally copied from the protologue of  Uvaria monopetala . 
On the original label however, the name  Uvaria monopetala , is 
not indicated. Also the localities Galam or Joal are not men-
tioned. We assume that this was not a specimen on which 
Richard based his description and we therefore argue that 
this specimen cannot be given the status of holotype. Also 
the other two duplicates from P we observed (P00315836, 
P00315832) do not mention any collecting locality, although 
both specimens bear the name  Uvaria monopetala . 

 Of the four duplicates of the Leprieur collection we 
have examined from G (G00011593, G00011595, G00011596, 
G00011597) three duplicates bear a label with the correct col-
lecting locality: “Galam” as well as the correct name  Uvaria 
monopetala  (G00011595, G00011596, G00011597). One of these, 
G00011596, is a fruiting specimen, while the other two bear 
flowers. One of these flowering specimens, G00011597, is sim-
ilar to the drawing in the protologue (the configuration of the 
branches resembles the drawing when compared to the other 
specimens from P or G). On the label next to the collecting 
locality “Galam” it is written in old handwriting that it was 
collected in rocky hills, information that was also presented 
in the protologue. We assign the status of lectotype to this 
specimen since it was most likely observed by Richard and 
moreover is a good representative of the species. In addition, 
 Verdcourt (1971)  mentioned the existence of an isotype in W, 
but we were not able to locate this. Although a specimen car-
rying the name Joal and/or the month of May may turn up 
elsewhere we still feel our choice of a lectotype is sufficiently 
strong. 

 The variety  Hexalobus monopetalus  var.  parvifolius  was 
described by Baker f. in 1912. He cited the specimen  Chevalier 
6486  but did not indicate the herbarium where it was kept. 
Types described by Baker f. are generally stored in BM and K 
( Lanjouw and Stafleu 1954 ). This Chevalier collection, however, 
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is not in BM but there is a specimen in K which was acquired 
in 1907. Although the name  Hexalobus monopetalus  var.  parvi-
folius  is not indicated on the label, we assume that this speci-
men is the holotype, taking into account that the description 
is congruent with the habit of this specimen. 

 Finally,  Hexalobus tomentosus  A. Chev. is often regarded as 
a nomen nudum, but its protologue states “arbre” [= tree], 
which is, though minimal, a character of this species and ren-
ders the name valid. 

   Representative Specimens Examined—  ANGOLA. Namibe: Bibale 
(= Vila Arriaga), no date,  Antunes 32  (COI); Moçamedes, Lungo, 28 Jul 
1959,  Teixeira 4423  (BR, COI). BENIN. Atakora: Péhunco, 16 Aug 2000, 
 Essou 2360  (WAG); Zou: 13 km S of Tchetti, Kitikpli, along road, 20 Nov 
1998,  van der Maesen 6556  (WAG). BURKINA FASO. Comoé: Banfora, 
10 Sep 1969,  Bognounou 233  (P); North Province: map # NC 33 VIII Garoua, 
13 Aug 1983,  Thomas 2432  (MO, P, WAG). CAMEROON. North Province: 
map # NC 33 VIII Garoua, 400 m, 13 Aug 1983,  Thomas 2432  (MO, P, 
WAG). CENTRAL AFRICAN REPUBLIC. Bamingui-Bangoran: Manoro-
Gouda-St. Floris National Park, 1 km N of Koumbala camp on N side 
of river 13 Oct 1989,  Harris 2046  (MO, US, WAG). CHAD. Golé, 16 Oct 
1968,  Fotius 1085  (P); Parraka - Zaude, Kudo Dinka, 20 Jan 1932,  Turner 94  
(K); Moyen Chari: Chari central, Lac Iro region, from Kaba Solà to Kaba 
Mara, 1903,  Chevalier 9099  (K, P). DEMOCRATIC REPUBLIC OF CONGO. 
Katanga (Shaba): Lubumbashi, 14 Feb 1950,  Schmitz 2491  (BR, COI, K); 
Mitwaba area. Ganza left affluent Lukoka river. Upemba National Park, 
21 Jun 1949,  Witte 6882  (BR, WAG). GAMBIA. no date,  Dawe 51  (P); Genieri, 
16 Feb 1949,  Fox 37  (K); Lower river Division: Mutaro Kunda Forest Park, 
23 Feb 1995,  Descheres 94  (BR); Upper river Division: Fatoto, 27 Apr 1936, 
 Rosevear 107  (FHO); 27 Apr 1936,  Rosevear 129  (FHO). GHANA. Eastern 
Region: Between Pepease and Nkwantanang (Kwahu), 14 Apr 1954, 
 Morton A 768  (GC, K, WAG); Northern Region: 2.5 miles S of Kulmasa, 
Wa-Sawla road, 5 Nov 1958,  Rose Innes 1149  (K). GUINEA-BISSAU. Gabu: 
Piche - Buruntuma, 9 Dec 1961,  Pereira 2261  (C). IVORY COAST. Bouna: 
10 km NE of Bouin, 11 Feb 1968,  Geerling 1994  (C, MO, WAG); Korhogo: 
ca. 16 km North of Korhogo, just after village Lataha. Guinea zone, 2 Nov 
1978,  Dekker 320  (WAG). MALAWI. Northern Province: Mzimba Distr, 
4 miles SE of Mzambazi, 22 Jan 1978,  Pawek 13665  (BR, MO, WAG); Southern 
Province: Mt. Mulanje Massif. Michesi Mt. MAP REF.: 893554, 4 Aug 
1988,  Chapman 9251  (FHO, MO, WAG). MALI. 3 km. W of Tomanibugu, 
16 Oct 1979,  van Melle 48  (K, P, WAG); from Kita to Gallé, edge of the 
river Bakhoy, 1 Jan 1948,  Roberty 10307  (G); Koulikoro: Keniegue, 26 Jan 
1899,  Chevalier 274  (P, WAG); Sikasso: 4 km E de Kofoulabé, 20 February 
1971,  Ellenberger 1085  (P, WAG). MOZAMBIQUE. Cabo Delgado: Niassa 
District. Montepuez, Monte Cherimpa, 2 Jan 1964,  Torre 9831  (BR, MO, 
WAG). NAMIBIA. South West Afrika.1714 AC Ruacana Falls. 15 km 
south of Ruacana, 14 Apr 1966,  Giess 1714  (M); 14 Apr 1966,  Giess 9299  
(M); South West Africa. Swartbooisdrif 1713 BD, 16 Jun 1968,  Grobbelaar 
57  (M); Kaokoveld: Kaokoveld KAO. Baynesberge, 3 miles south of 
Otijemba, 17 Jun 1965,  Giess 8998  (M); 1955,  Koehne 33  (M); 1955,  Koehne 
32  (M); Kaokoveld, Ondsorusu Falls on the Kunene river, 22 Jul 1976, 
 Leistner, Oliver, Steenkamp & Vorster 229  (MO, US). NIGER. Park W 
Bankangau, Mar 1983,  Boudouresque 5981  (P). NIGERIA. Adamawa State: 
Adamawa Province, on the main road to Yola, 5 miles from Mayo Belwa, 
15 Jul 1973,  Chapman 5  (FHO, K); Oyo State: Oyo Province, Oyo District, 
about 10 miles south of Kishi on Igboho motor road, 29 Feb 1948,  Keay FHI 
22511  (FHO, K). SENEGAL. Tambacounda - Kedougou, km 74 Diambour 
classified forest, 21 Nov 1984,  Bamps 7711  (BR, MO, WAG); Casamance: 
Badiouré (lower Casamance), 10 m, 2 Jun 1982,  Vanden Berghen 5203  (BR); 
Sine-Saloum: Kaolak, 1904,  Kaichinger 5  (P). SOUTH AFRICA. Transvaal: 
Transvaal. Zoutpansberg District. 52 miles west of Louis Trichardt 
Zoutpansberg Nords. near salt pan, ca. 1,100 m, 20 Oct 1955,  Schlieben 
7432  (HBG, K, M, NY, US); Transvaal. Dist. Waterberg. Spruytskloof, no 
date,  Theron 2063  (M); Waterberg District, Dec 1956,  Theron 2025  (FHO, 
M). SUDAN. Eastern Equatoria: Equatoria, Torit, Molongori, Imateng 
foothills, 12 Nov 1948,  Jackson 520  (FHO); Western Equatoria: 14 Jul 1969, 
 Schweinfurth 2397  (K, P). TANZANIA. Lindi: Nahomba Valley, 8 Feb 1978, 
 Vollesen MRC 4908  (C, EA, K); Mbeya: Ipota area between Mshewe and 
Muvwa villages, 2 Feb 1990,  Lovett 4040  (G, MO, WAG). TOGO. Reg. Kara-
Kanté, mountains W of Taberna country, 15 km NW of Kouatié, 16 Nov 
1983,  Schäfer 7760  (MO, WAG); Center: km 37 Sokodé - Lamakara, 8 Nov 
1971,  Breteler 7288  (B, BR, MO, US, WAG). UGANDA. Northern Province: 
Collected in the Rudu or sacred grove at Moyo. Madi district. About 3.800 
feet elevation, Dec 1931,  Brasnett 330  (K); Western Province: Murchison 
Falls, 10 Feb 1935,  Taylor 3388  (MO, UPS, US). ZAMBIA. Ndola, 14 Sep 
1954,  Fanshawe 1559  (BR, FHO, K); Central Province: Broken Hill town, 

13 Sep 1947,  Brenan 7856  (FHO). ZIMBABWE. Chipinda Distr. Hill W 
of the confluence Musirizwi and Bavazi rivers, 29 Jan 1975,  Biegel 4855  
(SRGH, WAG); Beitbridge. Horseshoe valley. Limpopo river, May 1955, 
 Davies 1320  (MO). 

 Hexalobus mossambicensis N. Robson, Bol. Soc. Brot., sér. 
2, 32: 153. 1958.—TYPE: MOZAMBIQUE. “Nacala, entre 
Fernão Velozo e Quissangulo”, 15 Oct 1948,  Barbosa 2428  
(holotype: LISC!; isotype: BM!). 

 Deciduous shrub or small tree up to 5(–15) m tall, much 
branched, dbh unknown; bark smooth, greyish; twigs, leaves 
and petioles densely hairy when young. Leaves: petiole 
2–5(–8) mm long, 1 mm in diam., sparsely hairy; leaf blade 
narrowly elliptic to ovate or obovate, (3.2–)4–9.3 cm long, 
(1.1–)1.5–3 cm wide, apex usually acuminate with blunt tip 
or sometimes acute with rounded tip, base narrowly attenu-
ate to cuneate, coriaceous, glabrous above, below sparsely 
covered with appressed, light-colored hairs of ca. 0.2 mm 
long; secondary veins indistinct on each side, 6–12 pairs, at 
angles of 45–80° with the midrib, tertiary venation indis-
tinct on both surfaces. Flowers solitary, subsessile, on leafy 
or leafless twigs; flower stalk 1.5–5 mm long; the part of the 
flower stalk below the articulation 1–2 mm long; bracts sev-
eral, largest ones ca. 5 mm long, 3.5 mm wide, dark brown, 
covered with rusty-brown to greyish appressed hairs on the 
outside, inside covered with sandy colored suberect hairs; 
the part of the flower stalk above the articulation 0.5–4 mm 
long, densely hairy with appressed, light brown to whitish 
hairs; buds ovoid, ca. 3–4.5 mm in diam.; sepals 6–8 mm 
long, 3.5–5.5 mm wide, outside with light brown to whitish, 
ca. 0.5 mm long hairs, inside sparsely hairy, margins with 
densely packed curly hairs; corolla cream to yellow, tube 
1.5–3 mm long, outside sparsely covered with appressed, 
whitish hairs, inside glabrous, lobes narrowly lanceolate, 
10–18 mm long, 2–3.5 mm wide, rounded at apex, widened 
at base where lobes of outer petals partly overlap those of 
inner petals, the latter slightly narrower with 2 ovoid thick-
ened structures at their base, all lobes bending inwards at 
base and covering reproductive organs, outer side petal 
lobes densely covered with appressed, light colored, ca. 
0.5 mm long hairs at the base, getting more sparsely hairy 
towards apex with ca. 0.2 mm long hairs; inner side petal 
lobes glabrous at base, getting sparsely covered with short, 
to 0.1 mm long, appressed hairs towards apex; stamens nar-
rowly obtriangular, 1.8–2.4 mm long, 0.4 mm wide, con-
nective appendage discoid; carpel solitary, 2–3 mm long, 
densely hairy; stigma ca. 1 mm long, 1.5 mm wide, broadly 
cupuliform, open on one side with the edges coiled inwards, 
hairy except inside and on top of cupule. Monocarp 1, sub-
sessile, ellipsoid, 2.8–6.7 mm long, 2–3.7 cm wide, gla-
brous, densely set with minute warts; seeds 10–14, biseriate, 
semiovoid, 18–22 mm long, 13–15 mm wide, 5–8 mm thick, 
orange-brown, dull to slightly shiny, raphe flat, slightly 
darker brown. 

   Distribution—  Endemic to eastern Mozambique, distrib-
uted north of the Zambezi river, in provinces Nampula and 
Cabo Delgado. ( Fig. 9  ) 

   Habitat and Ecology—  A species growing in closed or open 
forest, in secondary woodland or in the woody vegetation of 
the dunes near the coast. Growing on bright or red, sandy 
soil, at 20–200 m. 

   Phenology—  Flowering in April and September to 
December, but mainly in October; fruiting: January to April 
and October. 
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   IUCN Conservation Status—  Vulnerable: B2 ab(iii)(iv). 
 Hexalobus mossambicensis  is represented by a low number of 
herbarium collections (14) including a recent one from 2003. 
In addition, two collections were made in protected areas, one 
national park (Quirimba) and one floral reserve (Meorusse de 
Matibane). Even though the AOO is just 120 km 2 , its presence 
in two protected areas suggests a “vulnerable” status rather 
than an “endangered” one. 

   Vernacular Names—  Mozambique: Nóli (dial. macua) ( Gomes 
e Sousa 4670 ); Nencopilo (Nacala region) ( Barbosa 2428 ). 

   Uses—  The fruits are edible ( Barbosa 2428 ). The wood is 
used for the construction of furniture ( Groenendijk 1157 ). 

  Hexalobus mossambicensis  can be distinguished from the 
other species in the genus by its solitary, monocarpellate 
flowers and leaves with indistinct veins. Furthermore, it has 
bilobed, thickened structures at the base of the inner petals. 
It shares the latter character with   H. monopetalus  , where these 
are, however, not bilobed in shape. 

   Specimens Examined—  MOZAMBIQUE. Cabo Delgado: Next to the 
Diaca-Chai road, 3 km of the river Muera, on the left edge, 26 Mar 1961, 
 Gomes e Sousa 4670  (COI, MO); Quirimba National Park, on Inselberg, 8 
Dec 2003,  Luke 9942  (EA, K, MO); Nampula: 24 Oct 1965,  Gomes e Sousa 
4897  (COI); António Enes (Angoche), near the coast, 15 Oct 1965,  Gomes 
e Sousa 4863  (BR, COI, EA, K); Mossuril District. Meorusse to Matibane 
Forest Reserve, 20 Feb 1984,  Groenendijk 1239  (MO, WAG); 0–100 m, 17 
Feb 1984,  Groenendijk 1157  (BR, MO, WAG); Mossuril, Cruce Forest, 18 Feb 
1984, de  Koning 9655  (K, MO, WAG); António Enes, Dist. Mocambique, 
17 Oct 1965,  Mogg 32398  (K); António Enes, km 5, between the lagoon 
and the beach, in front of the mission (Kg), 25 Jan 1968,  Torre 17348  (COI, 
EA); Niassa: 6 Sept 1948,  Pedro 5074  (EA); Mocimboa beach Dir. velw. 
Msala river and Moeiuiboa, 12 Sept 1948,  Pedro 5189  (EA); Cabo Delgado: 
Mocimboa beach. 5 km from Mocimboa beach to Diaca, (Kb), 20 m, 14 Apr 
1964,  Torre 11928  (COI, EA); Cabo Delgado: Mocimboa da Praia. 5 km from 
Mocimboa de Praia to Diaca, 14 Apr 1964,  Torre 11944  (EA, K, MO). 

 Hexalobus salicifolius Engl., Monogr. afrik. Pflanzen-
Fam. 6: 57. 1901.—TYPE: CAMEROON. “Bipinde”, 1900, 
 Zenker 2268  (holotype: B!; isotypes: BM!, COI!, G!, HBG!, 
K!, M!, MO!, P!, WAG!, WU, Z!). 

 Evergreen tree up to 35 m tall; dbh trunk up to 1 m, 
deeply channelled, (giving it the appearance of a bundle 
of columns); bark ca. 6 mm thick, longitudinally fissured, 

peeling off in narrow, long papery flakes, brown to grey, 
quickly turning orange-brown when cut; twigs, leaves and 
petioles densely hairy when young. Leaves: petiole 1–3 mm 
long, 1–1.7 mm in diam., sparsely covered with appressed, 
brown hairs; leaf blade narrowly elliptic to ovate or obovate, 
5–10 cm long, 1.5–3.5 cm wide, apex acuminate with a blunt 
tip, base cuneate, coriaceous, upper surface often greyish, 
glabrous, lower surface brown when dry, sparsely covered 
with appressed, light brown hairs ca. 0.2 mm long; midrib 
usually covered with small, erect, white hairs above, cov-
ered with appressed, light brown hairs below; secondary 
veins 5–12 pairs, indistinct or distinct above, below distinct, 
at angles of 50–60° with the midrib; tertiary venation indis-
tinct. Flowers 1–3 together on short shoots, fragrant; flower 
stalk 8–15 mm long; the part of the flower stalk below the 
articulation 3–7 mm long, ca. 1 mm in diam., in fruit 2–2.8 
mm in diam., often bearing 1 or 2 vegetative shoots; bracts 
5–6, ca. 5 mm long, 3 mm wide; the part of the flower stalk 
above the articulation curved, in flower 5–8 mm long, 1.5–
1.8 mm in diam. and densely covered with appressed, rusty-
brown hairs, in fruit 8–10 mm long, 2.1–3 mm in diam. and 
glabrous; buds ovoid to more or less globose, ca. 7 mm in 
diam.; sepals 7–11 mm long, 4–7 mm wide, outside covered 
with rusty-brown, 0.1–0.8 mm long hairs, inside densely 
covered with curly hairs, basal part of sepal sparsely hairy 
or glabrous; corolla cream to yellow, basal rim dark pur-
ple, tube 2–4 mm long, lobes narrowly lanceolate, 17–30 
mm long, 4–8 mm wide, rounded at apex, outer side with 
appressed, light-colored, 0.1–0.8 mm long hairs, apical hairs 
shorter than basal ones, inside covered with appressed, ca. 
0.1 mm long hairs, base glabrous or sparsely covered with 
curly, fine, white, ca. 1 mm long hairs; stamens numerous, 
narrowly obtriangular, ca. 2 mm long, ca. 0.5 mm wide, 
connective appendage flattened, slightly convex; carpels 
3–4, 2–2.5 mm long, 1–1.5 mm wide, densely hairy; stigmas 
attached to the top of the ovary often bending in horizon-
tal position, 1.2–2 mm long, 1.2–1.5 mm wide, divided in 
two lobes with the edges coiled inwards, hairy except on 
the inner and upper side. Monocarps 2–4, subsessile, ovoid 
to oblong, 6–9.3 mm long, 4–5.5 cm in diam., verrucose, 
densely covered with velutinous, rusty-brown, ca. 0.1 mm 
hairs; seeds ca. 12–15, biseriate, ellipsoid, slightly flattened, 
22–31 mm long, 11–18 mm wide, 7–12 mm thick, light to 
dark brown, dull to shiny, raphe raised.  Figure 4  I-J. 

   Distribution—  Southern Cameroon (Central and South 
Province), Gabon and southern part of Republic of the Congo 
(Kouilou region) ( Fig. 10  ). 

   Habitat and Ecology—  A species growing in primary and 
secondary tropical lowland and lower montane rain forest, 
occasionally in deciduous woodlands, mostly in periodically 
inundated forests and on river banks, from sea level to 1,000 m. 

   Phenology—  Flowering in January, February, May, June, 
October and November. Fruiting is reported from March to 
May. 

   IUCN Conservation Status—  Vulnerable: B2 ab(iii)(iv). 
 Hexalobus salicifolius  is represented by a moderate number of 
herbarium collections and has been recently collected (2005). 
In addition, several collections were made in protected areas, 
such as national parks (Lopé and Monts Doudou (Gabon)) 
and one forest reserve (Ototomo (Cameroon)). Even though 
the AOO is just 120 km 2 , its presence in protected areas as well 
as recent collections suggest a “vulnerable” status instead of 
an “endangered” one. 

 Fig. 9.      Distribution of  Hexalobus mossambicensis .    
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   Vernacular Names—  Cameroon: Oouè (dial. jaoudi) ( Hédin 
1663 ); Owoé (dial. yetbou) ( Médou 1703 ). Gabon: Owui, (dial. 
fang) ( Wilks 1706 ). 

   Uses—  The fruits (pulp) are edible. 
  Hexalobus salicifolius  closely resembles   H. crispiflorus   and 

has been considered as a variety of the latter ( Wilks et al. 
2000 ), although that combination was never officially pub-
lished. We, however, consider them as two distinct species, 
in agreement with  Le Thomas (1969) . For differences between 
these two species we refer to the remarks below the treatment 
of   H. crispiflorus  . 

  Le Thomas (1969)  mentions the presence at   H. salicifolius   in 
Ivory Coast (specimen  Aké Assi 5962 ), but after close examina-
tion the specimen appeared to belong to   H. crispiflorus  . 

   Specimens Examined—  CAMEROON. Central Province: Vauchi, 
Nyoma river bank, 12 Feb 1928,  Hédin 1663  (BR); Ototomo reserve, near 
Yaoundé, 8 Jun 1933,  Unknown s. n.  (K, P); South Province: 15 km from 
Kribi, 28 Aug 1970,  Bos s. n.  (WAG); Campakok (Camp Akok), South 
Cameroon, 30 Oct 1991,  Hallé 4181  (WAG); Hill near Mezese, 17 km 
ENE of Sangmelima, map IGN 1/200.000 Djoum, 1,011 m, 19 Oct 1966, 
 Letouzey 8122  (BR, P); Bidou, near Kribi, 28 May 1954,  Médou SRFK 1703  
(P); 21 km NE of Kribi, Kribi - Bipindi road, Bidou I, cultivated fields NE 
of village, 4 Jun 2006,  van Velzen 98  (WAG); 25 km N of Kribi, SE of the 
toll post for Kribi - Edéa road, forest at Bebamboue II, 26 May 2006,  van 
Velzen 99  (WAG); Bipinde, 1907,  Zenker 3330  (BR, G, UPS); Mimfia, near 
Bipindi, no date,  Zenker s. n.  (F); no date,  Zenker s. n.  (S). REPUBLIC OF 
THE CONGO. Kouilou: road of Boungolo building site (Pointe-Noire), 
31 Jan 1966,  Farron 4893  (P). GABON. Ogooué, Jun 1956,  Gauchotte SRFG 
1668  (LBV); Moyen-Ogooué: Gomé Lake, Jul 1952,  Bois SRF 815  (LBV); 
Ngounié: Mouila area, along Boubandji river, Mourimatsengui, Feb 1927, 
 Le Testu 6387  (BM, BR, P); Ogooué-Ivindo: la Lopé Reserve, south of Ayem; 
chantier SOFORGA, 25 Mar 1989,  McPherson 13813  (LBV, MO); near vil-
lage Ekobakona, 20 Feb 1987,  Reitsma 3102  (LBV, MO, NY, WAG); Ogooué-
Maritime: Loango National Park, east side of Rembo Nyoungou river, ca. 
2 km upstream from Akaka camp, 10 m, 14 May 2005,  Harris 8647  (LBV); 
Doudou Mountains National Park, ca. 5 km S of Camp Peny (CBG), 100 
m, 14 Nov 2005,  Sosef 2266  (WAG); 100 m, 14 Nov 2005,  Sosef 2280  (WAG); 
100 m, 14 Nov 2005,  Sosef 2294  (WAG); Doudou Mountains National Park, 
ca. 40 km S of Mandji, 120 m, 16 Nov 2005,  Sosef 2336  (WAG); Doudou 
Mountains National Park, ca. 30 km S of Mandji, E of Mont Igoumbi, 18 
Nov 2005,  Sosef 2376  (WAG); Woleu-Ntem: 33 km E de Mitzic, 13 Apr 1988, 
 Wilks 1706  (LBV, WAG). 

   Species Names Excluded from Hexalobus—

   Hexalobus madagascariensis  A. DC., Mém. Soc. Phys. Genève: 
213,  Fig. 5a . 1832. =  Isolona madagascariensis  (Baill.) Engl. 

  Hexalobus brasiliensis  A. St.-Hil. & Tul., Ann. Sci. Nat. Bot., 
sér 2, 17: 133. 1842. =  Cardiopetalum calophyllum  Schltdl. 
( Fries, 1930 ) 

  Hexalobus jussiaeanus  Baill., Adansonia 8: 348. 1868. 

 The type specimen, of which the locality is not known, 
belongs to the herbarium of A. L. de Jussieu, part of the col-
lection of the MNHN, Paris. This specimen has not been 
observed during this study. According to  Fries (1930) , how-
ever, it does not belong to the genus  Hexalobus , but he did not 
give an indication as to which genus it belongs to. 

  Hexalobus  (?)  callicarpus  Baill., Bull. Mens. Soc. Linn. Paris 1: 
338. 1882. 

 First described as  Uvaria  (?)  callicarpa  Baill., Adansonia 8: 
347. 1868. It is only known from the type,  Chapelier s. n.  (holo-
type P!), and  Humbert & Viguier 1044  (P!), both in fruit and 
collected in Madagascar. These specimens do not belong to 
 Hexalobus  because of their prominent stipes, stellate hairs 
covering the fruits and lower side of the leaf blades, and the 
lianescent habit, characters not known for any  Hexalobus  spe-
cies. These features, among others, point in the direction of 
the genus  Uvaria . 

  Hexalobus crispiflorus  var.  angustifolia  Rob. & Ghesq., nomen 
nudum, herbarium name 
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