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ABSTRACT 
 
Background and Objective: Pollen grains shape, size, aperture and wall ornamentation have 
been useful in taxonomic studies of plants especially in resolving relationship or determining 
variation in a taxa. The Loranthaceae (Mistletoes) are parasitic family with known taxonomic 
problem of poorly identified species in Nigeria. Pollen grains of fourteen species which spread 
across six genera of Nigerian Loranthaceae was studied with a view of generating characters that 
would further help in their identification.  
Methods: Samples were subjected to standard acetolysis for palynological sample preparation and 
analysis.  
Results: Pollen grains are mainly triangular or three-armed in nature with percentage of polar to 
equatorial axis ranging from 90.69% to 100%. All pollen grains were oblate-spheroidal except the 
pollen of Helixanthera mannii that was prolate-spheroidal and all the genera had tri-snycolporate 
pollen grains except pollen grains of Tapinanthus which were tri-colporate. The smallest grains are 
found in the genus Helixanthera while others range from medium to large in size with H. spathulata 
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having the smallest size of 20.75 µm by 20.75 µm and the largest of 49.00 µm by 52.50 µm in 
Globimetula mannii.  
Conclusion: The information obtained from this study do not only add to the already existing 
information on the family, but the diagnostic characters obtained can be used in conjunction with 
other characters like morphology and anatomical characters to delimit the species in the family. 
 

 
Keywords: Palynology; mistletoes; Nigeria; identification; Loranthaceae. 

 
1. INTRODUCTION 
 
The parasitic Mistletoes of Nigeria are found 
mainly in the Loranthaceae family with about 
fifteen documented species [1]. Species of 
Loranthaceae are with known history of 
misidentifications not only in Nigeria but all over 
the world as a result of overlapping delimitation 
characters between species or variations among 
individuals of same species and also lack of 
sufficient information on the taxonomy of the 
family [2,3,4,1]. Several parameters have been 
employed by researchers to solve taxonomic 
problems and one of such parameter is the use 
of pollen morphological characters.  
 
Pollen grain morphological data in terms of 
shape, size, apertural configuration and surface 
ornamentation are believed to be very useful 
taxonomically [5]. They have been used at all 
levels of taxonomic hierarchy either in suggesting 
relationship or to determine variation within taxa. 
Mueller [6] used pollen grain characters to 
suggest relationship in Sonneratis Linn. f. and 
Stuessy [7] also used it to determine variation 
within a species and below species level. West 
African species of Polygonaceae were also 
grouped into three based on pollen grain 
characters which agree with the morphological 
delimitation of the genera in the family [8]. Pollen 
grains of some selected species of the genus 
Arceuthobium, family Loranthaceae have been 
independently studied by several authors 
[5,9,10,11], but Hawksworth and Wiens [12] 
made the first comprehensive study of the pollen 
grains of all the species known then in the genus. 
Han et al. [13] also studied the pollen grains 
morphology of thirty-eight taxa of Loranthaceae 
from China. 
 
Grimsson et al. [14] carried out a study of pollen 
grain morphology of some species of 
Loranthaceae and with addition of data of some 
species extracted from published literatures, 
evaluated the correlation of pollen grain 
morphology and phylogenetic relationships within 
Loranthaceae as inferred from molecular 
sequence data using fifty-five species. None of 

the fifteen species found in Nigeria were among 
the fifty-five species used for this study 
suggesting that information is unavailable on the 
pollen grains of Nigerian species of 
Loranthaceae. 
 
The present study is a part of series of studies 
[15,16,17] aimed at investigating the extent to 
which microscopic characters could contribute to 
the elucidation of relationships in the family 
Loranthaceae for easy identification and 
delimitation of the taxa. This particular study 
focuses on the pollen morphological features.  
 
2. MATERIALS AND METHODS 
 
2.1 Sample Collection and Preservation 
 
Specimens used for the study were collected 
during field trips [1] and well – authenticated 
Herbarium specimens for species that were not 
collected during the field trips. Flower buds of 
field collections were preserved in 50% ethanol 
while dry specimen were kept in sealed 
envelopes until ready to be used. List of taxa 
studied are presented in Table 1. 
 
2.2 Sample Preparation and Analysis 
 
Erdtman’s [9,18] acetolysis method was used.  
The flower buds were crushed with a glass rod in 
centrifuge tubes. Three milliliter of freshly 
prepared acetolysis mixture (9 parts acetic 
anhydride to 1 part concentrated 
Tetraoxosulphate VI acid) was added to the 
content in the tubes.  The content was heated in 
a water bath from 70°C to boiling point, stirring. 
The centrifuge tubes and content were left in 
boiling water for 3 minutes and then centrifuged 
at 4000 r.p.m. for 5 minutes while still hot. The 
supernatant was decanted into an Acetolysis 
waste bottle.  About 2 ml distilled water was then 
added to the sediments in the tubes and shaken 
vigorously using a whirl mixer. Few drops of 
methylated spirit were added to remove the foam 
formed and centrifuged again. The supernatant 
was decanted. The washing with water and 
centrifuging was repeated four times. Fifty 
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percent glycerine was added and left standing for 
two hours.  The tubes were shaken vigorously 
using a whirl mixer and centrifuged at 4000 
r.p.m. for 10 minutes. The supernatant was then 
decanted, inverted over filter paper and left 
overnight.  One hundred percent glycerol was 
added to the tubes and shaken.  This was then 
poured into labeled storage vials. Slide 
preparations was done by placing a drop of the 
content of the vials on a slide and covered with a 
cover slip and sealed with nail vanish. 
 
Table 1. List of Loranthaceae species studied 
 

Genera Species 
Agelanthus Agelanthus brunneus (Engl.) 

Balle & Halle 
Agelanthus dodoneifolius 
(DC.) Polh. &Wiens 
Syn. Tapinanthus 
dodoneifolius (DC.) Danser 
Agelanthus heteromorphus  
(A. Rich.) Polh. & Wiens 

Englerina Englerina gabonensis (Engl.) 
Balle 

Globimetula Globimetula braunii (Engl.) 
Danse 
Globimetula oreophila (Oliv.) 
Danser 

Helixanthera Helixanthera mannii  (Oliv.) 
Danser 
Helixanthera spathulata Wiens 
& Polh. 

Phragmanthera  Phragmanthera nigritana 
(Hook. F. ex Benth.) Balle 
Phragmanthera talbotiorum 
(Sprague) Balle 
Phragmanthera capitata 
(Sprengel) Balle 

Tapinanthus Tapinanthus bangwensis 
(Engl. & K. Krause) Danser 
Tapinanthus cordifolius Polh. 
& Wiens.  
Syn. T. sessilifolius (P. Beauv) 
Tieghem 
Tapinanthus globiferus  
(A. Rich.) Tieghem 

 
The slides were observed under x40 and x100 
magnification using bright – field Microscope. 
Photomicrographs were taken using Leica CM E 
with Digital Microscope Eyepiece attachment and 
Photo Explorer 8.0 SE Basic software. Mean, 
range and Standard Error were calculated for all 
the quantitative variables based on ten 
measurements.  Terminologies used were based 
on Moore et al. [19] and Erdtman [9]. All slides 

were deposited in the University of Ibadan 
Herbarium (UIH). 
 
3. RESULTS AND DISCUSSION 
 
The qualitative and quantitative characters of 
pollen grains of Loranthaceae are shown in 
Table 2, Table 3 and photomicrographs in        
Plate 1.  
 
The pollen grain morphological characters of 
Loranthaceae obtained from this study show that 
some of the characters are very useful in 
delimiting the species while others are useful in 
showing affinity in the family. The general 
appearances of the pollen grains (AMB) were all 
similar in the family i.e being triangular or 3-
armed in nature, although the degree of their 
concaveness varies (Table 2 and Plate 1). 
Metcalfe and Chalk [20] observed the triangular 
or 3-armed AMB pollen in the species of 
Loranthaceae and the snycolporate nature (Plate 
1 and Table 2) of the pollen grains observed in 
the Nigerian Loranthaceae were also in 
corroboration with their work [20]. Han et al. [13] 
also observed the tri-syncolporate and tri-colpate 
pollen type in china species of Loranthaceae.  
 
The pollen grains in Globimetula braunnii, G. 
oreophila, Helixanthera mannii, H. spathulata 
Phragmanthera talbotiorum, Tapinanthus 
bangwensis, T cordifolius, T. globiferus were 
slightly concave or straight at the edges while the 
pollen grains in the remaining six species were 
deeply concave or almost 3-armed (Plate 1 and 
Table 2).  
 
The deeply constricted base of the arms of the 
pollen grains of Agelanthus brunneus, the 
characteristic wide pore-like feature of 
Helixanthera spathulata, the broader in the 
middle of the arm of pollen grains of Englerina 
gabonensis and the thinner middle of the arm of 
pollen of Tapinanthus globiferus are all 
diagnostic features of these species (Plate 1 and 
Table 2). The small pollen grain sizes of 21.5 µm 
x 22.25 µm in Helixanthera mannii and 20.75 µm 
x 20.75 µm in Helixanthera spathulata readily 
distinguished the species from the other species 
which are more than 25.0 µm x 25.0 µm in sizes 
(Table 3). Also, the tri-colporate pollen grains 
types in Tapinanthus readily separate the pollen 
of these species from all other species which 
have tri-syncolporate pollen grains. The exine 
patterns or sculpturing of all the pollens were 
mainly finely reticulate to reticulate viewed under 
the bright – field microscope were not very 
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distinct (Plate 1). Grimsson et al. [14] 
documented that the sculpturing of the 
Loranthaceae pollen grains studied are typically 
minute in nature even under the Scanning 
Electron Microscope. 
 
The significance of pollen grain morphology in 
the taxonomy of angiosperms have been 
exemplified in several works where it was used 

either to suggest relationship in the family, to 
determine variation at the specific level or to 
solve problems at the generic or sub-        
generic levels [6,7,8,21,22]. Similarities and 
dissimilarities observed among the taxa of the 
group when used in conjunction with characters 
from previous studies [1,15,16,17] would help in 
delimitating the genera and species of 
Loranthaceae in Nigeria. 

 

 
 

Plate 1. Pollen grains of the family Loranthaceae i n Nigeria 
a: Pollen grain of Agelanthus bruneus showing trisyncolporate grains 
b: Pollen grain of Agelanthus dodoneifolius showing trisyncolporate grains 
c: Pollen grain of Agelanthus heteromorpus showing trisyncolporate grains  
d: Pollen grain of Englerina gabonensis showing trisyncolporate grains  
e: Pollen grain of Globimetula braunii showing trisyncolporate grains 
f:  Pollen grain of Globimetula oreophila showing trisyncolporate grains 
g: Pollen grain of Helixanthera mannii showing trisyncolporate grains 
h: Pollen grain of Helixanthera sapthulata showing peculiar type pollen with two large pore-like structure  
i:  Pollen grain of Phragmanthera capitata showing trisyncolporate grains  
j:  Pollen grain of Phragmanthera talbotiorum showing trisyncolporate grains  
k: Pollen grain of Phragmanthera nigritana showing trisyncolporate grains 
l:  Pollen grain of Tapinanthus bangwensis showing tricolporate grains  
m:  Pollen grain of Tapinanthus cordifolius showing tricolporate grains  
n:  Pollen of Tapinanthus globiferus showing tricolporate grains 
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Table 2. Qualitative Pollen characters of Nigerian species of Loranthaceae 
 

Taxa AMB  Shape class  Pollen size  Types  
Agelanthus brunneus  Triangular-slightly concave   Oblate-spheroidal  Medium  Tri- syncolporate 
Agelanthus dodoneifolius  Triangular –deeply concave Oblate-spheroidal  Rather large  Tri- snycolporate (Colpi faint) 
Agelanthus heteromorphus Triangular – concave Oblate-spheroidal  Medium  Tri- syncolporate 
Englerina gabonensis Triangular- concave; base of arm deeply constricted Oblate-spheroidal  Medium  Tri- syncolporate 
Globimetula braunnii Triangular- straight  Oblate-spheroidal  Large  Tri- syncolporate 
Globimetula oreophila Triangular. concave Oblate-spheroidal Large  Tri-syncolporate 
Helixanthera mannii Triangular-  concave Oblate-spheroidal  Small Tri-  syncolporate 
Helixanthera spathulata  Triangular – slightly concave Prolate-spheroidal  Small   Peculiar type 
Phargmanthera capitata  Triangular- deeply concave  Oblate-spheroidal  Rather large  Tri- syncolporate  
Phragmanthera nigritana  Triangular- deeply concave; tip of  arm wider Oblate-spheroidal  Rather large  Tri-  syncolporate 
Phragmanthera talbotiorum  Triangular- slightly concave  Oblate-spheroidal  Medium  Tri- syncolporate 
Tapinanthus bangwensis  Triangular- almost straight  Oblate-spheroidal  Rather large  Tri- colporate 
Tapinanthus cordifolius  Triangular – concave Oblate-spheroidal Large  Tri- colporate 
Tapinanthus globiferus  Triangular – deeply concave Oblate-spheroidal  Rather large Tri- colporate 

AMB – General appearance of pollen 
 

Table 3. Quantitative Pollen characters of Nigerian  species of Loranthaceae 
 

Taxa Polar axis (P) (µm)  Equatorial axis (E) (µm)  Exine thickness (µm)  P/E (%) 
Agelanthus brunneus  27.3 (33.5 ±0.78) 37.5 27.5 (34.00 ±0.55) 37.5 1.0 (1.58 ±0.12) 2.0 98.53 
Agelanthus dodoneifolius  45.0 (46.25 ±0.42) 47.5 45.0 (47.75 ±0.79) 52.5 0.75 (0.95 ±0.08) 1.25 96.86 
Agelanthus heteromorphus 30.0 (34.25 ±0.84) 37.5 35.0 (36.75 ±0.84) 40.0 1.0 (1.23 ±0.06) 1.5 93.20 
Englerina gabonensis 35.0 (36.0 ±0.41) 37.5 37.5 (38.75 ±0.56) 42.5 0.5 (0.68 ±0.08) 1.0 92.90 
Globimetula braunnii 45.5 (49.0 ±0.41) 50.0 50.0 (52.50 ±0.53) 55.0 0.5 (0.93 ±0.08) 1.25 93.33 
Globimetula oreophila 45.0 (49.5 ±1.04) 55.0 42.0 (49.75 ±1.02) 55.0 1.0 (1.35 ±0.07) 1.75 99.50 
Helixanthera mannii 20.0 (21.5 ±0.55) 25.0 20.0 (22.25 ±0.25) 22.5 0.5 (0.55 ±0.03) 0.75 96.63  
Helixanthera spathulata  17.5 (20.75 ±0.53) 22.5 17.5 (20.75 ±0.53) 22.5 0.5 (0.53 ±0.03) 0.75 100.0 
Phargmanthera capitata  37.5 (39.75 ±0.87) 45.0 37.0 (43.25 ±0.84) 47.5 0.5 (0.63 ±0.03) 0.75 91.91 
Phragmanthera nigritana  35.0 (40.75 ±1.49) 52.5 35.0 (42.25 ±1.37) 50.0 0.5 (0.68 ±0.05)1.0 96.45 
Phragmanthera talbotiorum  35.0 (38.75 ±0.93) 40.0 35.0 (39.25 ±1.06) 42.5 0.5 (1.0 ±0.08) 1.25 98.73 
Tapinanthus bangwensis  37.5 (39.5 ±0.62) 42.5  40.0 (43.50 ±0.55) 45.0 0.5 (0.61 ±0.03) 0.75  90.81 
Tapinanthus cordifolius  42.5 (46.25 ±0.56) 45.5 45.5 (51.0 0±0.76) 52.5 2.0 (2.33 ±0.05) 2.5 90.69 
Tapinanthus globiferus  40.0 (42.75 ±0.58) 45.0  42.5 (45.00 ±0.65) 47.5 0.5 (0.7 ±0.44) 0.75 95.0 

Measurements = Minimum (Mean ± standard error) maximum 
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4. CONCLUSION 
 
The information obtained from this study based 
on the morphological characters of pollen grains 
of the Loranthaceae have added not only to the 
existing information on the family, but also can 
be used in conjunction with other characters from 
previous studies to delimit the species in the 
family. 
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