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ABSTRACT 
 

The current monotypic status of the genus Piptadeniastrum Brenan is reasonably challenged as 
Cathormion altissimum is claimed to be closely related to Piptadeniastrum africanum – the only 
species in the genus – by some indigenous people of Bayelsa State. This work systematically 
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examines this claim by studying some aspects of the foliar and stem anatomy of P. africanum and 
C. altissimum. Leaf peels and stem sections were made and analyzed according to standard 
procedures. Anatomical characteristics considered include stomata distribution, stomatal Index, 
type of stomata, the shape of leaf epidermal cells and anticlinal walls, the outline of the stem, and 
the arrangement of vascular bundles. Results showed that stomatal distribution in both plants was 
hypostomatic. Stomatal index and stomata type was 21.5% and mainly anomocytic, respectively, for 
P. africanum and 14.4% and primarily paracytic, respectively, for C. altissimum. Epidermal cell 
shape is irregular with undulating anticlinal walls in P. africanum, while epidermal cell shape is 
rectangular to polygonal with curved or straight anticlinal walls in C. altissimum. The outline of the 
stem is angular with four pronounced ridges and furrows in P. africanum, while the stem outline is 
wavy with very mild protrusions in C. altissimum. The differences in anatomical characteristics may 
justify the placement of these plants in different genera. Piptadeniastrum Brenan is monotypic.  
 

 
Keywords: Piptadeniastrum africanum; Cathormion altissimum; anatomical character; anticlinal walls; 

paracytic; hypostomatic; stomatal index. 
 

1. INTRODUCTION 
 
The species P. africanum is a forest tree of the 
rain forest, published and widely accepted as the 
only species in the genus Piptadeniastrum 
Brenan, a genus that belongs to the family 
Fabaceae Lindsl, Subfamily Mimosoideae [1-3]. 
P. africanum (Hook.f.) Brenan is endemic to 
tropical Africa and occurs in the Niger Delta, 
especially on riverbanks in the riverine areas of 
the rainforest [4-6]. This forest tree is of great 
interest due to its wide range of ethnobotanical 
uses – medicinal, domestic, social, and 
agricultural applications. Thus, studies have 
concentrated on its chemical constituents and 
their usefulness to man. Consequently, 
comparatively few taxonomic studies focus on 
clearing the doubts that surround its monotypic 
taxonomic status. This research gap is evident 
because names such as Piptadeniastrum manni 
Oliver, with an unresolved status and low 
confidence level, were placed in the Plant List [7] 
and later placed with an accepted status and 
medium confidence level

 
[8] but placed as a 

species of the genus Piptadeniastrum Brenan in 
TROPICOS [9]. Moreover, reports of varieties of 
P. africanum, such as Piptadeniastrum africanum 
var.  africanum and Piptadeniastrum africanum 
var. brachysperma Pellergr are cited in the 
literature [8].  
 
Similarly, the identification, nomenclature, and 
taxonomic status of this species (whether it is the 
only species in the genus Piptadeniastrum 
Brenan) among some indigenous people in 
Bayelsa State is unclear. While most of the local 
people confidently affirm that there are two types 
of plants, they disagree on the forms in which 

they occur in the wild. A survey in the study area 
showed that one of the trees closely related to P. 
africanum is C. altissimum [10]. Also of the 
Fabaceae family, C. altissimum is of great 
ethnobotanical importance. It is used as food 
spice [11], medicine [12,13],

 
and wood of choice 

for caving durable, quality kitchen utensils like 
mortar, pestle, and spatula that are 
indispensable in a typical Niger Delta family. 
These carved utensils are valuable traditional 
gifts to new couples during marriage ceremonies. 

 
Observation is a critical element of the scientific 
method. The indigenous people, who are close to 
the forest and have depended on it for their 
sustenance over the years, have significant 
ethnobotanical knowledge about these trees, and 
the importance of applying appropriate scientific 
methods to study their observations must be 
emphasized. Indigenous knowledge, sometimes 
called Traditional Ecological Knowledge (TEK), 
and its immense contribution to discoveries in 
natural sciences and medically valuable 
substances in plants cannot be controverted [14-
16]. Moreover, when the identity of even a single 
plant is not sure and authentic from broad-based, 
empirical taxonomic evidence, then extant 
erroneous phylogeny in the relevant taxa is 
undeniable. This study, therefore, is aimed at 
describing some leaf epidermal and stem 
anatomical characteristics that may be 
significant, at least in serving as supportive 
taxonomic evidence, in the description and 
delimitation of P. africanum and C. altissimum as 
either belonging to different genera (as they are 
present) or the possibility of belonging to the 
same genus and thus establishing their degree of 
relatedness. 
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2. MATERIALS AND METHODS 
 

2.1 Study Area 
 

Bayelsa State, where this study was carried out, 
comprises eight Local Government Areas (Fig. 
1). The state is located within latitudes 04

0
15’ 

North and 05
0
23’ south and longitudes 05

0
 22’ 

West and 06
0
 45’ East. Delta State bounds it on 

the North, Rivers State on the East, and on the 
west and south by the Atlantic Ocean (Fig. 1).  

2.2 Sample Collection and Identification 
 
Matured samples of the plants (Fig. 2) were 
collected from the study area and identified at the 
Forest Herbarium Ibadan of the Forestry 
Research Institute of Nigeria (FRIN). Voucher 
specimens of the plants – P. africanum (FHI 
110137) and C. altissimum (110884) – were 
deposited in the herbarium for reference and 
further studies.   

 

 
 

Fig. 1. Bayelsa State, showing the Local Government Areas (Inset: Map of Nigeria showing 
Study Area) 

 

 
 

Fig. 2. (a-b): (a) C. altissimum (b) P. africanum 
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2.3 Leaf Epidermal Studies 
 
Cuttings from identical regions were made from 
fresh leaves of the plants collected from the field. 
Peels from the adaxial and abaxial surfaces of 
the leaves were obtained carefully with the aid of 
pins and forceps. Samples were stained with 
alcian blue or 1% safranin, rinsed in distilled 
water to remove excess stain, and mounted on 
microscope slides with a drop of glycerol. 
Epidermal features such as the shape of 
epidermal cells, type of anticlinal wall, stomatal 
distribution, stomata type, and stomatal index 
were studied. Stomatal index (SI) was estimated 
as reported by Obembe [17], while the 
terminology for stomata type was taken after 
Metcalfe and Chalk [18]. 
 

2.4 Stem Anatomical Studies 
 
Matured plants from fresh vegetation were used 
for this study. Cut sections of the stem were fixed 
at room temperature (23

0
C – 28

0
C) in 

Formaldehyde-acetic acid- alcohol (1 part of 40% 

formaldehyde, 1 part of acetic acid, 18 parts of 
70% ethanol) for at least 48 hours. Then, 
samples were washed with several changes of 
distilled water, dehydrated through 2-hour 
incubations in graded alcohol solutions (30%, 
50%, 70%, and 100%) at room temperature,           
and embedded in wax. Hand or hard sections 
were cut with blades. Thin sections were 
selected and dewaxed by passing the specimens 
through a series of 3 hours of incubations in 
graded ethanol: chloroform solutions (1:3, 1:1, 
and 3:1), with a final 3-hour incubation in 
absolute ethanol. Samples were stained with 
alcian blue, counterstained with 1% safranin,  
and mounted on microscope slides. 
Photomicrographs were acquired with a digital 
camera.  
 

3. RESULTS 
 

3.1 Leaf Epidermal Studies 
 
Results of the leaf epidermal studies of the plants 
are presented in Table 1 and Fig. 3. 

  

 
 

Fig. 3. Adaxial and Abaxial leave epidermis of P. africanum and C. altissimum 
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Table 1. Leaf epidermal characteristics of P. africanum and C. altissimum 

 

Characters/ 
Species 

Stomatal 
Index (%) 

Stomata 
Type 

Stomata 
distribution 

Epidermal  
cell shape 

Anticlinal 
wall 

P. africanum 
  

21.5 
  

Mainly 
anomocytic  

Hypostomatic 
  

Irregular  
  

Undulating  
 

C. altissimum 14.4 Mainly 
paracytic 

Hypostomatic Rectangular/ 
polygonal 

Curved/ 
straight 

 

 
 

Fig. 4. Cross-section of stems of P. africanum and C. altissimum 
 

3.2 Stem Anatomical Studies 
 
Result of anatomical studies of the stems             
of P. africanum and C. altissimum is shown in 
Fig. 4.  
 

4. DISCUSSION  
     
Stomatal distribution in both the leaves of P. 
africanum and C. altissimum is Hypostomatic i.e. 
stomata are found only on the abaxial surfaces of 
the leaves. The epidermal cell shape is irregular 
with undulating anticlinal walls in P. africanum, 
while the epidermal cell shape for C. altissimum 
is rectangular/polygonal with curved/straight 
anticlinal walls. The stomatal index is 21.5% in P. 
africanum with mainly anomocytic stomata type, 
while the stomatal Index for C. altissimum is 
14.4% with mainly paracytic stomata.  
 

The taxonomical value of foliar epidermal 
characters such as hairs, stomata, and epidermal 
cells has been well established. Though 
epidermal cells vary considerably in size, shape, 

and outline in different plants, they are affected 
by environmental factors. Consequently, the 
shape of epidermal cells should be helpful as 
confirmatory evidence [18]. However, variations 
in leaf epidermal characters have been used in 
the identification and classification of several 
plant groups because they are primarily 
controlled by genes and are structurally diverse 
[19-22]. Nurul-Aini et al. [23]

 
showed that leaf 

micromorphological features such as stomata 
characteristics and the presence of trichomes 
were taxonomically significant in some selected 
taxa of Acanthaceae. Researchers have found 
leaf epidermal micromorphological features such 
as differences in epidermal cell shape and size 
and the stomatal index, and the pattern of 
anticlinal walls of epidermal cells to be of 
taxonomic significance among 43 species of 
Allium [24]. Reports show that the pattern                 
of the anticlinal walls of epidermal cells was 
consistent within a species, but there were 
differences between species. Consequently, 
micromorphological characteristics of the 
epidermis of P. africanum and C. altissimum in 
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this study were of taxonomic significance in their 
delimitation into different genera.  
 

The stem of P. africanum has an angular outline 
with four pronounced ridges and furrows, while 
the stem of C. altissimum has a wavy outline. 
Furthermore, although the vascular bundles of 
both plants are scattered in the ground tissue, 
they differ in the patterns of grouping and 
arrangement. In C. altissimum, the vascular 
bundles are arranged in groups of about five, 
while in P. africanum, vascular bundles are 
concentrated at the ridges or protrusions. These 
anatomical characteristics may be significant in 
the delimitation of these plants.  
 

The significance of using stem anatomical 
features in collaboration with other lines of 
evidence in taxonomy is well known [25-29]. 
Cavente et al. [30]

 
worked on six species of 

Rhipsalis and found that features of the stem 
anatomy discriminate between the species. 
Furthermore, Kaplan & Symoens [31]

 
used stem 

anatomy to distinguish between two confusing 
African taxa (Potamogeten schweinfurthii and 
Potamogeten richardii).  
 

5. CONCLUSION 
 

The results of the studies showed no sufficient 
degree of relationship that could warrant the 
placement of C. altissimum under the genus 
Piptadeniastrum Brenan. Consequently, the 
current monotypic status of the genus 
Piptadeniastrum Brenan is maintained.  
 

6. SIGNIFICANCE STATEMENT 
 
The nomenclatural conflict between P. africanum 
and C. altissimum, arising from the similar 
morphology of the leaves, was systematically 
resolved using evidence from foliar and stem 
anatomy. Furthermore, the information from the 
results of this study has enriched the existing 
literature on the taxonomy of plants.  
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