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INTRODUCTION

Located in the Lower Guinea subcentre of endemism, the 
Campo-Ma’an/Akom II region belongs to one of the most 
important biodiversity hotspots worldwide (White 1979, Da-
vis et al. 1994). The Campo-Ma’an/Akom II area harbours 
c. 2,300 species of higher plants of which 23% are restricted 
to the Lower Guinea subcentre of endemism (roughly from 
the base level of the Niger River to the base level of the 
Congo River) and 6% are endemic to Cameroon (Tchouto et 
al. 2006). Furthermore, according to Tchouto et al. (2006), 
29 species only occur in the Campo-Ma’an/Akom II region. 
New endemic species from this region are regularly de-
scribed (Sonké et al. 2007, 2008, Lachenaud & Séné 2010, 
2012, Sonké et al. 2012, Verstraete et al. 2013). In addition, 

ecological studies comparing tree biodiversity in species-
rich forests of Gabon and Cameroon show that the Campo-
Ma’an/Akom II region has the highest level of tree biodiver-
sity compared to the Massif du Chaillu (Gabon), the Monts 
de Cristal (Gabon), and the Ngovayang Massif (Cameroon), 
which are known for their high diversity and degree of ende-
micity (Droissart et al. 2011, Gonmadje et al. 2011). Further-
more, Parmentier et al. (2011) demonstrated that the Campo-
Ma’an/Akom II region (including the Lolodorf-Bipindi area) 
is the most biodiverse region in southern Cameroon (their 
study was based on alpha diversity estimates of trees). Atlan-
tic montane areas in Gabon and Cameroon (e.g. Ngovayang 
Massif, Campo-Ma’an/Akom II region, Monts de Cristal, 
Doudou Mts., Massif du Chaillu, Mayombé) are often con-
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Background and aims – A recent field expedition in the Campo-Ma’an/Akom II region in Cameroon 
resulted in the collection of a previously unknown Impatiens species, which resembles Impatiens macroptera 
and Impatiens pseudomacroptera. This study aims to describe and infer the evolutionary history of this 
novelty by using phylogenetics, biogeographic inference and dating estimation analyses.
Methods – The new species was subject to a palynological, molecular phylogenetic and biogeographical 
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ITS indicate that Impatiens akomensis is most closely related to the Cameroonian I. macroptera, whereas 
the lineage towards I. macroptera and the novelty is sister to the Gabonese I. pseudomacroptera. Impatiens 
akomensis differs from I. macroptera and I. pseudomacroptera in having very strongly asymmetric white 
flowers, much thicker leaves, a narrowly elliptic leaf shape and a serrulate leaf margin, smaller lateral 
united petals (23.1–24.2 mm) and larger bracts (12–20 mm). The new species qualifies for endangered 
status under IUCN criteria B2 and probably B1.
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environmental interpretation of the novelty and its closely related species allows us to infer the putative 
evolutionary history of Impatiens akomensis.
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sidered as putative forest refuges during past Pleistocene 
climate fluctuations (Maley 1987, Sosef 1994, Plana 2004). 
According to Maley (1987), during climatically unfavorable 
episodes, persistent and extensive stratiform cloud layers 
provided Atlantic coastal montane forests with sufficient hu-
midity under the form of a prevalent and fine precipitation.

Recent studies on Impatiens (balsams, Janssens et al. 
2009a, 2009b, 2010, 2011) indicate the large importance of 
past climate fluctuations on the diversification of this large 
genus. The current species richness of Impatiens (> 1,000 
spp.) is the result of a sudden diversification boost, corre-
lated with changing climate conditions of the Pliocene and 
Pleistocene. The periodicity of glacial cycles likely resulted 
in several alternating episodes of contraction and expansion 
of the upland and montane rainforests, which are the pref-
erential habitat of Impatiens species. In fact balsams are of-
ten restricted to a limited geographic region or even a single 
mountain peak. 

In May 2009, fieldwork in South Cameroon yielded ma-
terial of a new Impatiens species that resembles the Cam-
eroonian species I. macroptera Hook.f. and the Gabonese 
species I. pseudomacroptera Grey-Wilson (fig. 1). The nov-
elty was found in a small creek in the mountainous eastern 
part of the Campo-Ma’an/Akom II area, one of the putative 
Pleistocene forest refuges of West-Central Africa (fig. 2). 

The present paper documents and illustrates the new spe-
cies, named I. akomensis, and additionally provides pollen 
morphological characters for this new species. In addition, 
the evolutionary history of the novelty is inferred using phy-
logenetics, biogeographic inference and dating estimation 
analyses.

MATERIAL AND METHODS

Taxonomic study

Material of I. akomensis was collected by O. Lachenaud, 
B. Lemaire, M. Simo-Droissart and B. Sonké, in May 2009 
(voucher Lachenaud 679). Additionally, herbarium speci-
mens of the new species and its close relatives were exam-
ined at BR, BRLU, K, LBV, P, WAG and YA (abbreviations 
after Thiers 2013). Measurements, colours and other details 
given in the descriptions are based on living material, spir-
it and herbarium specimens, and data derived from photo-
graphic illustrations and field notes. Botanical descriptive 
terminology follows Grey-Wilson (1980a) except for simple 
symmetrical plane shapes (Systematics Association Commit-
tee for Descriptive Terminology 1962). Phytogeographical 
considerations follow White (1979).

Pollen morphological study

Pollen grains of I. akomensis (voucher Lachenaud 679) were 
prepared for scanning electron microscopy (SEM; Jeol JSM-
6400 microscope).  Observations followed the critical point 
drying method described by Janssens et al. (2005). Magnifi-
cation v1.5.2 (www.orbicule.com) was used for size meas-
urements of the pollen. Terms for shape classes in equatorial 
view follow Erdtman (1971). Terminology of pollen shape in 

polar view follows Reitsma (1970). Further pollen terminol-
ogy is adopted from Punt et al. (2007).

Molecular phylogenetic analyses

The most recent molecular phylogeny of the African Im-
patiens (Janssens et al. 2009b) was used to determine the 
overall phylogenetic position of I. akomensis (voucher 
Lachenaud 679). The clade to which the new species belongs 
was reanalysed using ITS, ImpDEF1 and ImpDEF2. DNA 
extraction, PCR amplification, sequencing, sequence assem-
bly and alignment were followed as described by Janssens 
et al. (2006). Primers and temperature profiles used for the 
amplification of ImpDEF1/ImpDEF2 and ITS follow Jans-
sens et al. (2007, 2008) and White et al. (1990), respectively. 
Voucher information and GenBank accession numbers of 
species used in this study are listed in table 1. Alignment of 
ITS and ImpDEF1/ImpDEF2 are added as supplementary 
data (electronic appendix 1). 

Nuclear ribosomal ITS and nuclear ImpDEF1/ImpDEF2 
datasets were analyzed both separately and combined. In or-
der to evaluate whether the data matrices provided different 
signal in the combined analyses, a partition homogeneity test 
(implemented in PAUP* 4.0b10a) was conducted (Swofford 
2002).

Model selection for the Bayesian inference analyses was 
conducted with ModelTest 3.06 (Posada & Crandall 1998) 
under the Akaike Information Criterium (AIC). The GTR+G 
model was selected for ITS, ImpDEF1 and ImpDEF2. 
Bayesian analyses were carried out with MrBayes 3.1 
(Huelsenbeck & Ronquist 2001, Ronquist & Huelsenbeck 
2003). Four chains (one cold, three heated), initiated from a 
random starting tree were run simultaneously for 10 million 
generations. Every 1,000 generations, a tree was sampled 
from the chain for a total of 10,000 trees. Due to the burn-
in, 50% of the sample points were discarded. Convergence 
of the chains was examined with TRACER 1.4 (Rambaut & 
Drummond 2007). This resulted in an effective sampling size 
(ESS) parameter exceeding 100, which assumes a sufficient 
sampling and acceptable mixing.

Maximum Likelihood analyses were carried out using the 
RaxML search algorithm (Stamatakis et al. 2005) under the 
GTRGAMMA approximation of rate heterogeneity for each 
gene (Stamatakis 2006). Two hundred bootstrap trees were 
inferred using the RaxML Rapid bootstrap algorithm (ML-
BS) to provide support values for the best-scoring ML tree.

Dating estimation

A χ2 likelihood ratio test demonstrated that a strict molecular 
clock for the combined dataset had to be rejected (χ2 = 76.12; 
df = 15; P = 2.4 × 10-5). As a result, age estimates were ob-
tained by applying a relaxed clock model using the penalized 
likelihood (PL; Sanderson 2002) method as implemented 
in the r8s software package (Sanderson 2004). The optimal 
rate-smoothing penalty parameter was determined by the sta-
tistical cross-validation method implemented in r8s. A pre-
viously computed age estimate of the West-Central African 
clade (3.45 ± 0.72 million year ago) was used as fixed cali-
bration point (Janssens et al. 2009b) to calculate the age esti-
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Figure 1 – Morphology and habitat of Impatiens akomensis and allied species: A, habitat and habit of I. akomensis; B, view on the inflorescence 
of I. akomensis; C, frontal view of I. akomensis flower; D, lateral view of flower of I. akomensis; E, lateral view of I. pseudomacroptera 
flower; F, lateral view of I. macroptera flower. A–D from Lachenaud et al. 679, E from Dessein et al. 2023, F from Merckx VM107.
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Taxon Origin Voucher ITS ImpDEF1 ImpDEF2

Impatiens akomensis Cameroon Lachenaud 679 KP324829  - -

I. campanulata Wight South Indian origin, cult. 
By Ray Morgan, UK Ray Morgan s.n. (LV) AY348758 EF133567 EF133620

I. columbaria J.J.Bos African origin, cult. 
Nat. Bot. Gard. Meise Billiet S2966 (BR) HM454298 EF133572 EF133625

I. hians Hook.f. var. bipindensis  
(Gilg) Grey-Wilson Gabon Dessein 1179 (BR) HM454296 HM454289 HM45290

I. hians Hook.f. var. hians West African origin, cult. 
Bot. Gard. Berlin Schwerdtfeger 9492a (B) HM454297 EF133585 EF133639

I. kamerunensis Warb. subsp. obanensis 
(Keay) Grey-Wilson Ghana Jongkind 1926 (WAG) HQ176459 FJ826704 FJ826759

I. mackeyana Hook.f. subsp. claeri 
(N.Hallé) Grey-Wilson

Gabon origin, cult. 
Bot. Gard. Koblenz Univ. Fischer EF5 (NEU) HM454291 FJ826708 FJ826762

I. mackeyana Hook.f. subsp. zenkeri 
(Warb.) Grey-Wilson

African origin, cult. 
Bot. Gard. Koblenz Univ. Fischer EF21 (NEU) HM454292 FJ826709 EU373295

I. macroptera Hook.f. Equatorial Guinea de Wilde 12014 (WAG) HM454301 FJ826710 FJ826763

I. palpebrata Hook.f. Gabon Jongkind 5724 (WAG) HM454299 FJ826719 FJ826772

I. pseudomacroptera Grey-Wilson Gabon de Wilde 10390 (WAG) HM454300 FJ826723 FJ826775

I. sakeriana Hook.f. Cameroon Merckx VM125 (LV) HQ176462 FJ826727 FJ826778

I. yingjiangensis S.Akiyama & H.Ohba China, Yunnan Yuan CN2k1-55 (NEU) AY348851 FJ826734 FJ826787

Figure 2 – Distribution of Impatiens akomensis (black asterisks) and I. macroptera (black dots) in Campo-Ma’an/Akom II region. Eq.G.: 
Equatorial Guinea; C.A.R.: Central African Republic; Congo Br.: Congo Brazzaville.

Table 1 – List of species names, voucher information and GenBank accession numbers of plant material used in this study. 



401

Janssens et al., Impatiens akomensis, a new species from Cameroon

mates within the lineage containing I. akomensis. Confidence 
intervals were calculated by reanalyzing the dataset using the 
available minimum and maximum age of the node towards 
the West-Central African lineage as fixed calibration points 
(Janssens et al. 2009b). 

RESULTS

Pollen morphology of Impatiens akomensis

Pollen grains are medium sized (P: [Pmin : 18.0 µm; Pmean : 
18.5 µm; Pmax : 19.2 µm ]; E: [Emin : 33.1 µm; Emean : 34.3 µm; 
Emax : 35.5 µm]) and have an oblate shape (P/E: 0.53; fig. 3B). 
They have an elliptic amb (fig. 3A) with four simple aper-
tures only consisting of an ectocolpus (length 6.1 µm). No 
margo has been observed around the colpus (fig. 3D). Pollen 
grains are characterized by a reticulate sexine ornamentation 
(fig. 3B–C). Lumina are irregular in shape and range in size 
between 1.8 µm and 4.5 µm being on average 3.2 µm (meas-
ured according to the longest axis). The density of the lumina 

is 0.35 µm-2. Muri are variable in thickness, always having a 
rounded top edge. Inside the lumina, very few solitary gran-
ules are observed on the foot layer (fig. 3C). Orbicules are 
absent on the inner locule wall.

Phylogenetic position of Impatiens akomensis

Although we were unable to sequence the ImpDEF1 and 
ImpDEF2 loci in I. akomensis, the partition homogeneity 
test showed no significant incongruence between ITS and 
ImpDEF1/ImpDEF2 (P = 0.001) indicating that the missing 
data did probably not significantly influence the analysis of 
the combined matrix. In addition, visual inspection did not 
detect hard incongruences between the topologies resulting 
from the phylogenetic analysis of each ITS and ImpDEF1/
ImpDEF2 regions separately (electronic appendices 2 & 3) 
and as a result both datasets were combined. Statistics for 
the aligned sequence data are given in table 2. ML analysis 
of the combined dataset generated a topology with generally 
high support values. 

Figure 3 – SEM of Impatiens akomensis pollen grains: A, polar view of a reticulate pollen grain with subcircular outline; B, equatorial view 
of an oblate pollen grain; C, detailed view of the reticulate sexine with irregular shaped lumina and muri with a rounded top edge; D, detailed 
view of the colpus without margin.
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ITS ImpDEF1/ImpDEF2

Number of taxa 13 11

Aligned matrix length 653 1040

Number of variable characters 76 138

Table 2 – Statistics for the aligned data matrix.

Figure 4 – Phylogram based on combined ImpDEF1/ImpDEF2 and ITS data. Numbers on branches represent Maximum Likelihood 
Bootstrap Support and Bayesian Posterior Probabilities, respectively. The arrow indicates the age of the nodes investigated with additional 
confidence intervals [(max (mean) min)]. 

Impatiens akomensis is part of a small clade of West-Cen-
tral African species (fig. 4). This clades includes the I. hians, 
I. macroptera and I. filicornu species complexes, which are 
informal groups proposed by Grey-Wilson (1980a, 1980b). 
The combined phylogeny shows that I. akomensis is sister 
to I. macroptera (ML support: 73, BI: 0.95). In addition, 
the I.  akomensis – I. macroptera clade is sister to I. pseu-
domacroptera (ML support: 81, BI: 1.0). The lineage formed 
by I. akomensis, I. macroptera and I. pseudomacroptera is 
sister to the clade containing I. columbaria, I. palpebrata, 

the two subspecies of I. mackeyana and the two varieties of 
I. hians (see Janssens et al. 2009b, 2010, 2011).

Divergence time estimates

With the calculated dating estimate of the West Central Af-
rican lineage as calibration point (Janssens et al. 2009b), we 
calculated the split between I. akomensis and I. macroptera 
at 2.20 million years ago (ma), with a confidence interval 
from 2.77 ma to 1.73 ma (fig. 4). The diversification estimate 
of the node between sister lineages I. pseudomacroptera and 
I. akomensis/I. macroptera is dated at 2.28 ma, with a confi-
dence interval from 2.67 ma to 1.79 ma (fig. 4). 

DISCUSSION

Taxonomic affinity

As stated in the introduction, the closest relatives of I. ako-
mensis are I. macroptera and I. pseudomacroptera. All three 
species share a long-pedunculate inflorescence, a broadly 
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saccate lower sepal abruptly constricted into a short in-
curved spur and a cucullate dorsal petal (table 3). I. akomen-
sis most obviously differs from its two relatives in having 
very strongly asymmetric white flowers (fig. 1C–D), and 
leaf blades which are more narrowly elliptic, much thicker 
(in life) and inconspicuously serrulate on the margin. In 
I. macroptera and I. pseudomacroptera the flowers are pink 
to violet and only slightly asymmetric (the apices of lower 
petals being not shifted to the right as in I. akomensis), and 
the leaf blades are broader, relatively thin, and conspicuously 
crenate on the margin. Furthermore, I. akomensis has smaller 
lateral united petals (23.1–24.2 mm) and tends to have larger 
bracts (12–20 mm) than its two relatives. 

Impatiens akomensis also combines some characters of 
I. macroptera with others of I. pseudomacroptera (table 3). 
It resembles I. macroptera in being a relatively small plant 
(20–40 cm), and in having acuminate leaves and a short spur 
(7–8 mm), while with I. pseudomacroptera it shares an el-

liptic bract shape, and no overlap of the incurved spur with 
its lower sepal. 

Impatiens pseudomacroptera has long been included in 
I. macroptera (e.g. Hallé 1962) until Grey-Wilson (1980a) 
separated the two species. In addition to morphological dif-
ferences, I. macroptera and I. pseudomacroptera also differ 
in their distribution, with I. macroptera known from Cam-
eroon and Equatorial Guinea and I. pseudomacroptera only 
known from Gabon. Although I. macroptera and I. pseu-
domacroptera share a large number of morphological char-
acters, they are not true sister species. Molecular analyses 
clearly indicate a sister group relationship of I. akomensis 
with I. macroptera, which are sister to I. pseudomacroptera. 
Based on known collections, I. akomensis and I. macroptera 
have never been collected together so far, thereby indicat-
ing that there is no apparent overlap in distribution range for 
both species. However, despite being limited to the montane 
area of the Campo-Ma’an/Akom II region in South Came-

Species I. macroptera I. akomensis I. pseudomacroptera

Size 20–40(–50) cm 20–40 cm 100–180 cm

Petiole length 4.5–9 cm 1.8–7.2 cm 1.5–5 cm

Leaf size 8–18(–19.5) × 4.4–9 cm 13.0–14.5 × 3.5–5.5 cm 9.5–22.0 × 2.8–8.5 cm

Leaf shape broadly ovate narrowly elliptic oblanceolate to oblanceolate-ovate 

Leaf apex acuminate-acute acuminate apiculate

Leaf base abruptly cuneate cuneate gradually cuneate

Leaf margin conspicuously crenate inconspicuously serrulate conspicuously crenate

Flowers pink, faintly asymmetrical white, strongly asymmetrical violet, faintly asymmetrical

Peduncle 1.5–20 cm 12.2–15.2 cm 8.5–16 cm

Bracts 4–5 mm 12–20 mm 8–16 mm

Bract shape ovate-oblong to linear-lanceolate elliptic elliptic

Lateral sepal size 4–5 × 3 mm 6.0 × 9.0 mm 8–10 × 3–6 mm

Lateral sepal shape ovate-oblong, acute acuminate ovate, acuminate

Lower sepal 16–18 × 11–13 mm 10.0–18.0 × 20.0–24.0 mm 16–21 × 12–20 mm

Spur length 6–9 mm 7–8 mm 11–13 mm

Spur orientation overlap spur-lower sepal no overlap spur-lower sepal no overlap spur-lower sepal

Dorsal petal 10–11 × 14 mm 12.0–13.5 × 7–8 mm 10–12 × 8–10 mm

Lateral united petals 28–44 mm 23–24 mm 29–32 mm

Upper lateral petal 14–15 × 6–8 mm 14.0 × 10.0 mm 10–15 × 11–13 mm

Lower lateral petal 26–33 × 12–16 mm 24.0 × 11.4 mm 20–22 × 17–20 mm

Fruit 14–18 × 3–4 mm 14 mm 18–21 × 4–7 mm

Equatorial axis length / 33.05–35.48 µm 35.09 µm

Pollen aperture length / 5.76–6.65 µm 6.09 µm

Distribution Cameroon - Equatorial Guinea Cameroon Gabon

Table 3 – Comparison of taxonomic useful characters, geographic distribution, altitudinal ranges and habitat of Impatiens akomensis, 
I. pseudomacroptera and I. macroptera. 
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roon, I. akomensis is rather well distributed throughout the 
eastern part of the Campo-Ma’an/Akom II region with the 
two currently known most distant populations at least sixty 
km away from each other (fig. 2). In contrast, the smallest 
distance between a population of I. macroptera and I. ako-
mensis is only 25 km. 

The first known collection of I. akomensis (Tchouto & 
Elad 2824) was made in 2000, close to the current type local-
ity in the Akom II area. Two years later, another collection of 
I. akomensis (Elad, Tchouto, Ekwadi & Nnanga 1553) was 
made further south near Ebianemeyong in the Campo-Ma’an 
National Park. Unfortunately both specimens were misiden-
tified as I. filicornu C.B.Clarke ex Hook.f., a species known 
for its rather variable leaf blade shape and spur length. Af-
ter close examination of the two herbarium sheets, it is clear 
that these specimens have some morphological characters 
in common with I. filicornu, but unquestionably belong to I. 
akomensis. Impatiens filicornu differs from I. akomensis in 
having smaller leaf blades (3.2–8.5 × 1.5 cm), an attenuate 
to rounded blade base, a crenate blade margin, smaller ovate 
bracts (3–4 mm in length), pink to purplish flowers, ovate 
lateral sepals, a small lower sepal (5 mm) and smaller lateral 
united petals (10–16 mm). The spur of I. filicornu is curved 
filiform in shape and long in size (10–35 mm). Interestingly, 
I. filicornu specimens from Nigeria and Cameroon tend to 
have longer spurs and narrower, lanceolate or elliptical leaf 
laminas than specimens from the southern part of the distri-
bution area (Grey-Wilson 1980a).

Divergence mode and evolutionary history of 
I. akomensis

The Campo-Ma’an/Akom II area where the new species 
I.  akomensis is found is known to be an important center 
of biodiversity on the African continent. The area probably 
functioned as Pleistocene refugium during glacial and inter-
glacial fluctuations (Tchouto et al. 2006, 2009, Sosef 1994, 
1996, Droissart et al. 2011). Besides the novelty described 
here, the Campo-Ma’an/Akom II area is characterized by the 
occurrence of many more endemic species in its rich forest 
species diversity. These so-called Pleistocene refuges are of 
great importance for the evolution of Impatiens as its species 
have a rather limited dispersal ability. Balsams have typi-
cal capsular fruits which are explosively dehiscent, thereby 
ejecting the small but rather heavy seeds and dispersing 
them across usually less than a meter. As a result, secondary 
agents such as streams or small rivers are essential for long-
distance dispersal. Impatiens akomensis was found both in 
the North and the South of the Campo-Ma’an/Akom II ref-
uge area (Efoulan and Ebianemeyong, respectively) which 
indicates that it had the time to disperse within the bounda-
ries of the putative forest refuge, a result which is confirmed 
by the dating analysis that estimated the divergence age of 
I. akomensis from its sister species at 2.2 ma. Molecular phy-
logenetic analyses show that I. akomensis is most closely 
related to I. macroptera. The morphological differences be-
tween both taxa are prominent and thorough investigation 
of herbarium specimens did not reveal any intermediates. 
Interestingly, both sister species appear in the same overall 
distribution area of the Campo-Ma’an uphill region, however 

they are not known to occur sympatrically in the same area 
(fig. 2). In contrast to the limited distribution of I. akomensis, 
I. macroptera is also present in montane forests of Equatorial 
Guinea (Rio Muni) and in Northwest and Central Cameroon. 
Although I. akomensis, as far as is known, only grows near 
small streams, I. macroptera can also occur in submontane 
forests away from water (O. Lachenaud, Botanic Garden 
Meise, Belgium, pers. obs.; Grey-Wilson 1980a). 

During fieldwork, a species of the insect suborder Heter-
optera was observed in a flower of I. akomensis (fig. 1B–C) 
whereas none of the putative pollinators of I. macroptera 
(large solitary forest bees, Grey-Wilson 1980a) were found. 
It remains speculative however, whether this Heteroptera 
species might be a pollinator of I. akomensis as no pollen 
was observed onto the smooth body of the insect.

According to Johnson (2007), sympatric speciation can 
almost be excluded as a possibility of pollinator-driven spe-
ciation. He states that it would be unlikely for a flower color 
mutant in a specific population to attract a totally different 
set of pollinators in comparison to the other individuals 
of the population, thereby indicating that a pollinator shift 
would likely occur after for example a substrate-induced 
or other ecological adaptation. Around the period of diver-
gence, the most recent common ancestor of I. akomensis and 
I. macroptera most likely occurred in the vicinity of the dis-
tribution area where both species currently occur. A possible 
hypothesis about the divergence of I. akomensis from its sis-
ter species could be that it was induced by a slight difference 
in habitat preference and subsequent differentiation in flower 
coloration and shape. Despite the possibility that I. akomen-
sis probably did not diverge fully allopatrically, one has to be 
very cautious with making assumptions about the speciation 
mode. Although several ecological, genetic, biogeographic 
and phylogenetic results could give an indication about the 
putative speciation mode of a species or species complex, 
it remains very difficult to produce an indisputable and in-
contestable answer as it is hardly impossible to take all evo-
lutionary, ecological and genetic elements into account. A 
more thorough sampling of I. macroptera and I. akomensis 
in Cameroon and subsequent population genetic study could 
be useful to address more clearly the speciation mode that 
gave rise to these two species. 

TAXONOMY

Impatiens akomensis S.B.Janssens, Sonké & O.Lachenaud 
sp. nov. 

Inflorescentiis longe pedunculatis, sepalo inferiore amplio 
saccato et breviter calcarato, petaloque superiore cucullato I. 
macropterae Hook.f. et I. pseudomacropterae Grey-Wilson 
valde affinis; sed ab ambabus conspicue differt floribus al-
bis (nec roseo-violaceis) et valde asymmetricis, foliis angus-
tiore ellipticis, valde crassioribus et margine serrulatis (nec 
crenatis), petalisque lateralibus brevioribus. – Type: Cam-
eroon, South Region (“Province”), Efoulan south of Akom 
II, 2°45′15.54″N 10°32′27.48″E, 10 May 2009, Lachenaud, 
Lemaire, Simo & Sonké 679 (holo-: BR; iso-: WAG, YA).
Description – Erect perennial herb, 20 to 40 cm tall. Stems 
simple or sparsely branched, glabrous. Leaves spirally ar-

http://www.ipni.org/ipni/idPlantNameSearch.do;jsessionid=7527894D115D685A5C1E1CB6DFC74905?id=374083-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Bjsessionid%3D7527894D115D685A5C1E1CB6DFC74905%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3Dimpatiens%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Dfilic*%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do;jsessionid=7527894D115D685A5C1E1CB6DFC74905?id=374083-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Bjsessionid%3D7527894D115D685A5C1E1CB6DFC74905%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3Dimpatiens%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Dfilic*%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do;jsessionid=7527894D115D685A5C1E1CB6DFC74905?id=374083-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Bjsessionid%3D7527894D115D685A5C1E1CB6DFC74905%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3Dimpatiens%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Dfilic*%26output_format%3Dnormal
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Figure 5 – Impatiens akomensis: A, habit; B, abaxial leaf detail; C, lateral view of flower; D, frontal view of flower; E, lateral sepals; F, 
lower sepal and spur; G, lateral view of dorsal petal; H, frontal view of dorsal petal; I, united lateral petals. Drawn by M. Meersman from 
Lachenaud 679.  



406

Pl. Ecol. Evol. 148 (3), 2015

ranged; petiole 1.8–7.2 cm long; blades 13.0–14.5 × 3.5–5.5 
cm, narrowly elliptic, cuneate at the base, acuminate at the 
apex, very thick (in life) and shiny above, glabrous on both 
sides; 6–7 strongly ascending lateral veins at each side of the 
midrib; leaf margins finely serrulate with several short fili-
form fimbriae at the base. Inflorescence a subumbellate ax-
illary raceme; peduncle 12.2–15.2 cm long, glabrous; pedi-
cels 12.2–15.2 mm long, glabrous; bracts elliptic, 1.2–2.0 ×  
1.4–1.6 cm, glabrous. Flowers white (spotted yellow and red 
in throat), strongly asymmetrical (the mouth always shift-
ed to the left), entirely glabrous. Lateral sepals 2, c. 6.0 × 
9.0 mm, lanceolate. Lower sepal white, saccate, 20.0–24.0 ×  
10.0–18.0 mm, gradually constricted into a green 7.0–
8.0 mm long curved spur. Dorsal petal 9.0–13.5 × 14.0 mm, 
cucullate, with a narrow dorsal crest. Lateral united petals 
white with small yellow and red spots at the base of the up-
per lateral petal of each lateral united pair, 24.0 mm long, 
with the upper petal of each pair smaller than the lower one; 
upper petal 10.0 × 14.0 mm, ovate-oblong; lower petal of 
each pair 24.0 × 11.4 mm, ovate-suborbicular, the apex shift-
ed to the right, with a slight emargination distally along the 
inner margin. Stamens 5, alternating with the petals, connate 
to a ring. Ovary 5-locular, glabrous. Fruits fusiform, 1.4 cm 
in length, seeds unknown. Fig. 5.
Additional specimens examined – Cameroon, South Re-
gion (‘Province’), Campo-Ma’an area, Ebianemeyong, 
2°27′37″N 10°17′46″E, 24 May 2002, Elad, Tchouto, Ekwadi 
& Nnanga 1553 (KRI n.v., SCA n.v., WAG); South Region 
(“Province”), Campo Ma’an area, Efoulan, Ongongo and 
Nkolomekok hills in Akom II area, 2°44′56″N 10°32′27″E, 
24 Apr. 2000, Tchouto & Elad 2824 (KRI, WAG, YA); Cam-
eroon, South Region (‘Province’), Campo-Ma’an area, Ebi-
anemeyong, 2°29′2.04″N 10°20′40.8″E, s.d., Droissart 1823 
(BRLU, YA).
Phenology – Impatiens akomensis flowers in April and May 
(based on four records). However, a large majority of the 
plants encountered in the type locality in May 2009 were 
sterile, which suggests that flowering is either uncommon or 
very scattered through the year.
Distribution – Impatiens akomensis is known from the 
Lower Guinea subcenter of endemism (White 1979), and is 
restricted to the Campo Ma’an/Akom II area of South Cam-
eroon (fig. 2). 
Ecology – Impatiens akomensis grows on wet rocks along 
shaded forest creeks, between 400 and 600 m elevation; it 
is locally abundant and gregarious in this habitat. The area 
from which I. akomensis is known, supports a closed-canopy 
evergreen forest with many epiphytes and a rich herb layer, 
classified by Letouzey (1985) as Biafran evergreen forests 
rich in Caesalpiniaceae.
Etymology – The species epithet akomensis refers to the 
Akom II region where the species was discovered.
Conservation Status – IUCN Red List Category: Endan-
gered (EN B2ab(iii)). A preliminary risk of extinction assess-
ment was made using the IUCN red list categories and crite-
ria (IUCN 2001). Due to the rather restricted and fragmented 
distribution range of I. akomensis, the species qualifies for 
“vulnerable” under criterion D2. Indeed, human activities 
in the region could make the species become critically en-

dangered or even extinct within a very short period of time 
(IUCN 2001). Impatiens akomensis is highly localized, as it 
is known only from three localities several kilometres apart 
in the Campo-Ma’an/Akom II region. Despite the fact that 
the species is highly conspicuous in flower, and the fact that 
several lengthy visits have been made to this region over 
recent years, Impatiens akomensis has been collected only 
three times in three different locations in the Campo-Ma’an/
Akom II region (the two localities from the Akom II area 
even only represent a single location for the IUCN), it has 
not been collected elsewhere so far. It is to be hoped that 
more plants and new sites for Impatiens akomensis will be 
located in the future. The extent of occurrence (EOO) of Im-
patiens akomensis was not estimated, but its area of occu-
pancy (AOO) is estimated to be 12 km2 (which falls within 
the limits for endangered status under the criterion B2). This 
species is known from four subpopulations that represent a 
total of three “locations” according to the IUCN (which falls 
within the limits for endangered status under the criterion 
B2).

Although this region is nationally and internationally rec-
ognized for its great biological importance (Tchouto 2004), 
the Campo-Ma’an rainforest suffers intense human pressure 
leading to degradation of several patches of lowland and 
coastal rainforest, there is thus a continuous loss of the spe-
cies habitat. Impatiens akomensis qualifies therefore for en-
dangered status under criteria B2 and probably B1.

SUPPLEMENTARY DATA

Supplementary data are available in pdf at Plant Ecology 
and Evolution, Supplementary Data Site (http://www.
ingentaconnect.com/content/botbel/plecevo/supp-data) and 
consist of: (1) aligned sequences of the combined ITS and 
ImpDEF1/ImpDEF2 dataset; (2) phylogram based on the 
ImpDEF1/ImpDEF2 dataset; and (3) phylogram based on the 
ITS dataset.
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