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ABSTRACT

Pollen grains of some common species of the genera Kyllinga, Mariscus.
Torulintium, Cyperus, Eleocharis and Fimbrisiylis formed the main ma-
terial for this study. Analysis of pollen grains in terms of size, shape,
wall sculturing and fertility was done. The results show some interspe-
cific and intergeneric variations in terms of size and shape of the pollen
grains. The wall sculpturing produced by the exine projections was the
same in all the species studied. This similarity in the wall sculpturing
is suggestive of a common ancestor for the group studied. The species
were seperated into two groups based on the pollen subtypes. The large
pollen subtypes had pollen grains with the size range of 8.30 & 0.61 to
1.72 £ 1.31 um while the small pollen subtypes had the size range of
6.10 &£ 0.57 to 7.50 £ 0.52um.

INTRODUCTION

In recent years the number of workers on pollen grains have increased
and reportes of pollen analysis of many plants are now available.

Palynology, the study of pollen grain, is concerned both with the
structure and formation of pollen grains of angiosperm and spores of
cryptogams (Moore and Webb, 1978). The insight necessary to discern
the potentialities of pollen analysis was until recently limited to a few
Scandinavian Botanists.
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Erdtman (1952), studied the pollen morphology of some Rutaceae
species around the world for taxonomic and palaeo-botanical purposes.
Mukhopadhyay (1971) and Mukherjee (1978) investicated the pollen grains
of the genera Campylostachys and Stilbe.

Bonnefille and Riollet (1980) described in detail the pollen of eleven
species of Indigofera with light microscopy. Ferguson and Skvaria (1981)
reported differences in ornamentation and exine stratification and that
these might have taxonomic value within the Family Indigofereae.

Barth (1980; 1982) has presented a scanning electron microscope gen-
eral survey of the pollen morphology of Brazilian Rutaceae by examining
their size, shape, wall sculpturing and genetic content for evolutionary
purpose. Inspite of the volume of work on pollen analysis, there has been
no analysis of the Family Cyperaceae.

The Cyperaceae commonly called the sedges is an interesting group
of plants represented throughout Nigeria by about 230 species. Pollen
grains from the commonest species encountered in South Eastern Nigeria
form the basis of the present study.

MATERIALS AND METHODS

Pollen grains were taken directly from mature flowers in the field. The
pollen grains were dusted on clean slides, mounted with FLP orcein and
labelled to ascertain source and location of collection. Some were also
dusted on white filter paper and packed in stacks in separate envelops.
A record of each collection was kept including the nature of the habitat.
The collection was done for at least 20 plants from each of the 15 locations
spread over South Eastern part of Nigeria. The collection was done twice
daily for each location, that is, in the morning before 9.00am and in the
evening between 5.00 and 7.00 pm.

Pollen from unopened flower buds were also collected and in this case
the glumes were teased with dissecting pins to expose the anthers and
release the pollen grains. The grains were also mounted in FLP orcein
and studied for viability.

Each slide was examined under the light microscope at a constant
magnification of x400. The diameter of at least 50 pollen grains of each
species studied from the 15 locations were measured using the ocular
micrometer. The data obtained were measured and carefully recorded
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against each of the specimens used. The measurements were later con-
verted to microns using the stage micrometer. Observations were also
made on the shape of the pollen grains and the wall sculpturing were
studied under oil immersion (x1000), with phase contrast.

Viability of pollen grains was determined by staining with cotton-blue
in lactophenol. Deeply stained grains were recorded as viable faintly and
lightly stained grains were recorded as non-viable. Pollen fertility was
determined as a ratio of normally germinated pollen to the total number
of pollen grains after the grains were incubated for 12 hours in a sugar
nutrient solution. Pollen viability results were collaborated with pollen
fertility results.

RESULTS AND DISCUSSION

A summary of the pollen features of the species of Sedges studied
is given in Table 1. The different species present two shapes of pollen
grains, that is spherical and oval. More of the species have spherical
pollen grains while fewer possess oval pollen grains (Table 1).

A wide variation in pollen diameter within the groups studied was
recorded (Table 1). The variation of pollen diameter range from 6.10 %+
0.35um in Mariscus longibracteaius to 9.50 £ 0.99um in Cyperus dilata-
tus. However, the variation within each group/species is very low. This
definitely accounts for the small standard errors calculated. Intraspecific
variation in pollen size was very low, but interspecific variation was very
significant (Table 1).

The smallest pollen diameters were recorded in Mariscus longibractea-
tus (6.10 & 0.57Tum). Cyperus dilataius has pollen diameters of 7.50 &+
0.99um. Based on the diameter of the pollen grains no strong conclusion
can be drawn on the affinity of the species studied. In terms of pollen
shape too, there is no definite direction of affinity. Some possess oval
shaped grains while others possess spherical shaped pollen. The genus
Fimbristylis showed the highest variation in pollen diameters hence the
large standard error.

The morphology of the pollen grains is also unique. The exine is more
or less verrucate, that is, the surface has projecting elements whose width
are as great as height and semi tectate. The grains of the genus Eleocharis
have elements with slightly irregular shape, uniformly distributed all over
the surface. The grains in all the species are monocolporate and the
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sculpturing of the exine is also uniform for all the species, suggesting a
common ancestor.

Pollen viability and fertility was very high in all the species and groups
studied (Table 1). It was rarely below 95% (Scirpus lateriflorus), and
showed no consistency in pattern of variation. That is that viability and
fertility was not species dependent. Plate 1 showed the two types of
pollen grains recorded in the species studied.

Pollen shapes is also genetically controlled and the uniformly of the
grains morphology is also an indication of the common ancestry of the
sedges. Among the groups studied Kyllinga, Mariscus, Eleocharis and
Scirpus possess spherical pollen grains while the rest possess oval grains.
The shape of the grains is generic since all the species of a particular
genus in this study possess the same grain shape. The shape of the
grains was uniform in all the locations for a particular genus and species.

Pollen grains have proved extremely useful in a variety of ways in
the study of plants relationships. Thus pollen analysis has occupied a
prominent position in Botany and paleao-botany inspite of numerous
attendant problems encountered in its study. Because the distribution
of pollen in the space is always changing as a result of changing climatic
- and ecological factors, including the activities of man, pollen analysis has
been used in tracing the history of plant communities. The challenges
and results of pollen analysis have given the plant scientist the inspiration
to attempt a detailed reconstruction of plant communities, using the
information on the distribution of pollen on the surface of the earth.

The variation in the pollen grain size of the species of sedges studied
was very significant. However, the external surface of the pollen grains
presented a uniform appearance of verrucate, semi tectate, monocolpo-
rate sculpturing. The exine stratification is simple and uniform all over
the grain surface. Among the group of the sedges studied the appearance
of pollen grains shape and size of the grains. Despite the conspicous di-
versity in the pollen size and the apparent absence of a well defined
separation among the group studied, there is a close affinity within the
species based on the isodiametric projections on the exine (Plate 1). This
type of affinity suggests a parallel evolution of members of the group after
a split from a common ancestor. This conclusion is similar to that of Ray
(1985) who used pollen morphology to draw and establish relationship
between emembers of the Family Stilbaceae Kunth.
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In terms of pollen size, the species can be rearranged in order of
desending magnitude begining with Kyllinga erecta. The size of pollen
grains has been used to determine the position of species in evolution.
It has been overtly suggested that there has been a systematic reduction
in pollen grains size generally in the plant kingdom to allow for effective
pollen transfer in the course of evolution. This will therefore suggest
that Kyllinga erecta with the largest pollen grains is the oldest member
of the group studied, while Mariscus longibracieatus with the smallest
pollen grains (Table 1) is the most recent in the evolutionary hierachy.
Inspite of the variation, the pollen grain size is significantly close and
this fact and the uniform pattern of the exine sculpturing can be used
to support suggestion that the group has a common origin or gene pool.
This position had been reported by Godwin (1968).

The absence of abnormal pollen grains and the high pollen fertility
recorded indicates a high regularity in the meiotic events. Eventhough
seed set was not studied, the usually large populaiton whenever the group
is encountered indicates good seed set and high seed viability.

Finally, using the data on pollen analysis, the species studied can
be divided into two groups based on pollen size, that is two pollen
Subtypes. Following this therefore Kyllinga erceta, Kyllinga nigritana,
Cyperus margaritaceus, Fimbristylis nigritana, Fleocharis geniculata and
Torulinium odoratum form Subtype 1 with large pollen grains while Seir-
pus cubensis, Mariscus alternifolius, Cyperus distans and Scirpus lateri-

florus form Subtype 2 with small pollen grains. A similar grouping was
suggested by Barth (1982).

Table 1: Pollen data (source and characteristics)

Species Source Habitat Diameter Viability Fartility Shape
Kyllinga erecta Schumacher Uyo Sandy seil 9.30 £ 0.23 97.5 Oval

Mariscus alternifolium Vahl Eket Swamp soil T.50 £0.52  96.92 98.25 Spherical
Torulinium edoratum Hooper Calabar Wet Soil 8.30 £ 0.7 89.99 96.94 Spherical
Kylinga erecta Schumacher Akamkpa Farm land 8.12 £ D41 98.81 95.76 Gval
Mariscus longibracteatus Cherm Uye Dry soil 6.10 £ 057  90.58 g87.9 Owval
Cyperus dilatatus Schum /Thonn Pt. Harcourt Marshy soil 9.50 + 0.99 99.15 97.54 Spherical
Cyperus margaritaceus Vahl Aba Sandy soil 8614052 9585 98.92 Spherical
Cyperus dilatatus Schum /Thonn Okigwe Rocky soil 3.98 + 0.B7 67.21 95.05 Spherical
Seirpus cubensis Peoppig/Kunth Uys Farm land 680 4 0.42 96,37 98.81 Spherical
Cyperus distans Linn, Owerri wet land €.80 £ 0.51 98.16 86,93 Spherical
Kyllinga nigritana €. B. CL Uyo Dry land 9.21 L 0.82 895.71 98.25 Tval
Fimbristylis nigritana C.B,.CL Uya Wet land 9.7241.21 98.11 96.36 Owval
Fimbristylis nigritana €. B. CL Eket Wet land 0.E€8 £ 082 9507 87.05 Dval
Eleocharis geniculata Raomer/Sc. Calabar Swamp soil g79 £0.75 9718 87.235 Spherical
Scirpus lateriflorus Peoppig/Kunth  Tkot Ekpene Farm land 7.10 £0.37 96.45 95.97 Spherical



30 KINGSLEY AKPABIO

Plate 1 a: The pollen grain of Mariscus longibracteatus
The pollen grain is spherical and small.

T 00

' ﬂ

5,5,& i{g‘%{%& - ’

b: The pollen grain of ﬁyh’znga nigrilana
The pollen grain is oval and large.

i #ﬁ‘ ia'v

1

i ilﬁ
li! 1! II L

mf? ” “

%gﬂg:

ﬂ‘ i:l l'l li £} ﬂ
x
%‘i_'maou ‘a‘: doot n%n’%‘ %’5'1

fon PR
anﬁaﬂ

a:ﬁﬂg #’3
Cod=
Ce
tus i} S
=let=io]

o
_yﬂ

a’é.:.
o9SES

- %@w
' ;ﬂﬁ""
..,ang

¢:

:E

e

ngﬁ-ﬁ
Q;@ﬂ



POLLEN GRAINS AND SPECIES AFFINITY 31

REFERENCES

Barth, O. M. (1980). Pollen morphology of a Brasilian Rutaceae, Zan-
thoxylum (Fagara). Pollen et Spores. 22(3-4): 425 - 436.

Barth, O. M. (1982). Variacaes polinices em especies brasilleiras da Fa-
milia Rutaceae. Boletim 13: 129 - 134.

Bonnefille, R. and Riollet, G. (1980). Pollens des savanes d’ Afrique Ori-
~entale. Centre National de la Recherche Scientifique, Paris. pp 140.

Erdtman, G. (1952). Pollen Morphology and Plant Tazonomy of An-
giosperms Chronica Botanica Co. Waltham, Mass pp. 539.

Ferguson, . K. and Skvarla, J. J. (1981). The pollen morphology of the
subfamily Papilionoides (Legumes). in; Polhill, R. M. and Raven, P.

H. Advances in Legumes systematics Royal Botanical Gardens, Kew,
Vol 2: 859-896.

Godwin, H. (1968). The origin of the exine. New Phytology 67; 667 - 676.

Moore, P. D. and Webb, J. A. (1971). An illustrated guide to pollen
analysis 1st Edition Camelot PressLtd. Southampton pp 1.- 5.

Mukhopadhyay, J. (1978). On the Pollen morphology of Verbenaceae and
a few allied taxa with special reference to taxonomy. D. Phil. Thesis,
Univeristy of Calcutta, pp 324.

Mukherjee, J. (1978). Pollen morphological studies in he tri-colporate
Verbenaceae with reference to their taxonomic status and synonyms.

Journal of Palynology 14: 109 - 120.

Raj, B. (1955). a contribution to the pollen morphology of Verbenaceae.
Rev. Paleaobot Palynol. 39 (3/4): 343 - 358,



