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Abstract

Background and Objective: Morinda /ucida Benth.isa multipurpose plant traditionally used in ethnomedicine for treatment of various
ailments and for socio-economic purposes that include aesthetics. Information is available on the vegetative and floral characteristics but
basic mitotic and meiotic chromosomal investigations are lacking. This study therefore was carried out to evaluate the taxonomic and
fertility potentials of Morinda lucida with regards to morphological and cytological characteristics. Materials and Methods: Mitotic and
meiotic cytological investigations were evaluated using root-tip and flower buds squash techniques, respectively. Vegetative and floral
characters were studied by visual observations and use of hand lens. Results: Cytological result revealed the plant to be ‘hexaploid’ with
mitotic chromosome counts of 2n = 6x = 66 and meiotic chromosome counts to be n = 33. Pollen fertility result showed that the plant
is highly fertile. Morphological studies revealed the habit of the plant to be shrub to medium-sized tree, leaf-simple, entire, opposite
with interpetiolar stipules. Inflorescence-cymose, flower-stalked, complete, regular, bisexual, epigynous, perianth-5 fused tepals,
stamen-pentamerous, carpel-syncarpous, fruit-drupe, seed-endospermic. Conclusion: The cytological studies showed that the plant has
high fertility and viability level and so could be easily perpetuated and amenable to genetic manipulation. The overall data are also
valuable for taxonomic characterization and identification of species in the genus.
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INTRODUCTION

Morinda is a genus of flowering plants in the family,
Rubiaceae. It comprises about 80 species and occurs
throughout the tropics. These species may be trees, shrubs or
vines. All Morinda species bear aggregate or multiple fruits'.
In Africa 5 species are found including Morinda /ucida Benth.
Morinda Jucida is a typical west African rainforest tree
commonly known as Brimstone tree?. Morinda lucida is a
medium- sized tree about 15-25 m tall with smooth or rough
scaly grey or brown bark, crooked or gnarled branches and
shining foliage. Morinda lucida is a multipurpose species
yielding dyes, timber, fuel and one of the four most used
traditional medicines against different ailments in Nigeria®.

According to Radford?, the morphological data of plants
are easily observable and obtainable and are “thus used most
frequently in taxonomic studies.” The evidence from external
morphology provides the “basic language for plant
characterization, identification, classification and
relationships”. Pandey®> reported that it has now been
generally accepted by taxonomists that morphological
characters alone should not be regarded in systematic
classification of plants.

Cytology has been found to be especially useful in
solving some of the taxonomical problems by providing
additional characters>®. Chromosomal numberand homology
largely determine pairing behaviour at meiosis, which in part
governs the level of fertility of hybrids and hence the breeding
behaviour and pattern of variation of populations’.
Chromosome number is an important and much used
taxonomic character and it is, in fact, just about the only
biosystematics evidence which is consistently recorded in
standard floras and the like’.

Morinda lucida is a species with immense economic
potentials that range from aesthetics to medicinal.
However, no comprehensive studies have been done on
Morinda lucida especially in the area of cytology, hence the
need for the present study. Accordingly, the problem and
focus of this study is to provide detailed morphological
description of the plant organs and to determine the mitotic
and meiotic chromosome numbers and pollen characteristics
of the plant.

MATERIALS AND METHODS

Experimentalsite: The experiments were carried out between
theyears 2014-2017 in the Botany Laboratory Nnamdi Azikiwe
University Awka. Field survey was carried out in Awka and
Onitsha within these periods.
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Procurement and identification of plant materials: Plant
materials were procured from Onitsha and Awka, Anambra
state.

The identification of plant was done by Prof. B.E. Okoli, a
Plant Scientist of Department of the Plant Science and
Biotechnology, University of Port Harcourt and Mr. Paulinus
Ugwuozor, a Herbarium curator of Department of Botany,
Nnamdi Azikiwe University, Awka.

The Voucher specimens were deposited at the
Department of Botany Herbarium, Nnamdi Azikiwe University,
Awka, Nigeria.

Morphological studies: Observations on vegetative and floral
characteristics were studied using samples collected from
mature tree. For the leaves, the 3rd and 4th fully opened
leaves from the stem tip were used. A meter rule was used to
measure the length, breadth dimension of leaves, seeds, fruits,
flower and other parts.

Cytological studies: Materials for cytological studies (mitotic
and meiotic events) were Morinda lucida root tips,immature
flower buds, photomicroscope, reagents and stains used were
Carnoy’s fluid, 1:3 (v/v) glacial acetic acid and 95% ethanol,
70% ethanol, 18% hydrochloric acid, F.L.P. Orcein, distilled
water and 0.002 M 8-hydroxy-quinoline.

Procedure for mitotic studies: The seeds were germinated
and when several roots have grown, about 1-2 cm of the
root tips were cut off with the use of fine forceps. The soil
particles were washed off and the root tips separated. The
roots were transferred to a corked bottle containing
Carnoy’s fluid and left overnight at room temperature to
fix the material. This was done to coagulate the
components of the cell without solution and disintegration
of their internal or external spacing. It also reduces the
staining of the cytoplasm while allowing the chromosomes
to take up stain readily thus improving the optical contrast
of the cell’'s components. The root tips were removed with
forceps by grasping the cut end of the root, transferred to
a Petri dish containing distilled water and washed for a
few minutes to remove the fixative. The root tips were then
transferred to a test-tube containing 18% hydrochloric acid
for 3 min. This process loosens the cementing substance
between cells and allows the cells to spread out during
squashing. The root tips were removed from the acid and
transferred into a dish containing 70% alcohol and washed to
remove the acid.

Using a mounted needle, 1 mm portion of the root
tip was cut off onto a clean slide. One drop of F.L.P orcein
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stain was dropped on the specimen. A thin cover slip
was laid on top of the specimen and the material squashed
by gently and briskly tapping the cover slip with the blunt
end of a biro. The tapping continued until the material was
spread out properly and was hardly visible. The slide was
placed between a large filter paper on a hard smooth table
surface and thumb pressure applied cautiously on top of the
cover slip. Lateral movement of the cover slip was avoided
during the process. This technique is called the “squash”
technique.

Excess stain was drained off with filter paper
and the slides were examined to see the chromosomes
under the high powers of the microscope and
photomicrographs were taken. This procedure is as outlined
by Okoli®.

Procedure for meiotic studies: Immature flower buds of
Morinda lucida harvested from 10-12 am were fixed in
Carnoy’s fluid for 24 h. The fixed materials were removed
from Carnoy’s fluid and the pollen mother cell teased out
from the anther unto a clean slides. Some fixed materials
were transferred to 70% ethanol and stored in a refrigerator
for use later. One drop of F.L.P orcein stain was dropped
on the specimen. A thin cover slip was laid on top of the
specimen and the material squashed by gently and briskly
tapping the cover slip with the blunt end of a biro. The
tapping continued until the material was spread out
properly and was hardly visible. The slide was placed
between a large filter paper on a hard smooth table
surface and thumb pressure applied cautiously on top of
the cover slip. Lateral movement of the cover slip was avoided
during the process. This technique is called the “squash”
technique.

Excess stain was drained off with filter paper and the
slides were examined to see the chromosome under the
high powers of the microscope and photomicrographs
were taken. This procedure is as outlined by Okoli®.

Pollenfertility: Pollen fertility was determined by teasing out
anthers onto a clean slide. The slide was stained with cotton
blue and small thumb pressure applied. The deeply stained
blue ones were regarded as viable while lightly stained ones
were regarded as non-viable. Percentage fertility was
calculated as follows:

No. of viable pollen grains

Fertility (%) = 100

Total number of pollen grains
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RESULTS

Morphological studies: Observations on the morphology of
Morinda lucida tree (Fig. 1 and 2) showed the habit to be an
ever-green shrub to medium-sized erect tree, perennial, with
hard and woody stem with bole and branches and bark
roughly scaly and grey to brown in colour.

Observations on the morphology of Morinda lucida
leaf (Fig. 1 and 2) revealed the following features:
Phyllotaxy-decussate, margin-entire, venation-reticulate,
apex-acute, base-cuneate, colour-green, lamina-auriculate,
form-simple, shape-ovate to elliptical, surface-glabrous,
stipule-interpetiolar, width 3.4-72 cm and length
7.3-18.2 cm.

Observations on the morphology of Morinda /lucida
flower (Fig. 3-6) revealed the following features: Type-regular,

Fig. 1: Morinda lucida tree in its natural habitat
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Fig. 2: Twig of Morinda lucida
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Fig. 3: Morinda lucida flower buds

Fig. 4: Morinda lucida inflorescence

—

-

Fig. 5: Morinda lucida stigma lobes and style
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Fig. 6: Morinda lucida flower

Fig. 7: Morinda lucida tetracolporate pollen

bisexual, ovary-epigynous orinferior, perianth-5-fused tepals,
filament-singly, stamen-pentamerous, carpel-syncarpous,
stigma-2 bilobate, length 0.4-0.8 cm, Inflorescence-cymose,
placentation-axile, aestivation-valvate.

Observations on the morphology of Morinda lucida
pollen, fruit and seed (Fig. 7-9) revealed the following
features: Pollen (Fig. 7) is tetracolporate, the fruit (Fig. 8) is
a drupe, fleshy, indehiscent, green in colour and hard
when unripe but turns black and soft when ripe. The seeds
(Fig. 9) are 0.5-2.0 mm in size, endospermic and triangular in
shape.

Cytological studies: The cytological results are as presented
in Fig. 10 and 11. The mitotic chromosome number of
M. lucida is 2n = 6x = 66 and the meiotic chromosome
number, n = 33. Hence M. Jucida is a hexaploid. The
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(b)

Fig. 8(a-b): (a) Unripe and (b) Ripe fruits of Morinda lucida, respectively

Fig. 9: Morinda lucida ripe seeds

Fig.10: Mitotic chromosomes (2n = 66)
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Fig. 11: Meiotic chromosomes (n = 33)

chromosomes exhibited various kinds of chromosomal
configurations ranging from univalent to multivalent
associations (Fig. 11).

DISCUSSION

Theresearch carried out on external morphology revealed
Morinda lucida as an ever green shrub to medium-sized tree,
perennial, hard and woody, erect or strong with bole and
branches bark roughly scaly with grey to brown colour. Leaf
morphology showed phyllotaxy-decussate, margin-entire,
venation-reticulate, apex-acute, base-cuneate, colour-green,
lamina-auriculate, form-simple, shape-ovate to elliptical,
surface-glabrous, stipule-interpetiolar, width 3.4-7.2 cm and
length 7.3-18.2 cm. Flower morphology showed type-regular,
bisexual, ovary-epigynous orinferior, perianth-5-fused tepals,



Asian J. Biol. Sci,, 12 (4): 897-897, 2079

filament-singly, stamen-pentamerous, carpel-syncarpous,
stigma-2 bilobate, length 0.4-0.8 cm. Inflorescence-cymose,
placentation-axile, aestivation-valvate, pollen-tetracolpate.
Fruit-drupe, fleshy, indehiscent. Seed-endospermic, shape-
triangular, size-0.5-2.0 mm (Fig. 1-9). These morphological
characters observed strengthen the intra and interspecific
relationship and can be used to enhance the plant species
identification and characterization. Morphological features
according to Pandey® provided a sound base in characterizing
taxonomic groups. The results tally with an earlier study by
Adesida and Adesogan?, except in those features they did not
study. High variability in crop genotypes based on
morphological characters has been reported by some authors
Aremu®, Adewale et a/'°, Aziagba et a/'" and llodibia et a/'%.
Cytological studies carried out on M. /ucida showed that
the mitotic chromosome counts was 2n = 6x = 66 this shows
that M. Jucida is a hexaploid (Fig. 10). Consequently, a basic
chromosome number of x= 11 is depicted. This basic number
is confirmed for this genus so that 2n = 22 for diploids, 2n =44
for tetraploids etc. This suggested that M. Jucida is a
polyploid and was derived from the diploid ancestors through
hybridization or through chromosomal changes. This
conforms with the reports of Okoli and Olorode™ that
inequality in sizes of supposedly homologous chromosomes
in diploid Andropogon tectorum Schum. and Thonn.
collection is probably due to a translocation or deletion or
addition. Polyploidy induction has been successfully applied
to crop, ornamental and medicinal plants in order to obtain
lines exhibiting new agronomical characteristics’™. The
meiotic study showed that the haploid chromosome number
was n= 33 (Fig. 11). The chromosomes exhibited various kinds
of chromosomal configurations ranging from univalent to
multivalent associations (Fig. 10 and 11). This conforms with
the report of Irimagha' that Gomphrena  celosioides
showed various kinds of chromosomal configuration in its
meiotic behaviour which ranges fromunivalent to pentavalent
associations. No work has been done on the cytology of
M. lucida but the chromosome numbers both mitotic and
meiotic count agree with those reported in the literature and
generally with the basic number (x = 11) for the family
(Rubiaceae) and even the genus Morinda'®. The polyploidy
species Amaioua intermedia has 2n = 66 which had a
multiple of 11. With regards to pollen stainability, M. /ucida
pollen showed 75% viability which indicates that it has a high
fertility level. This is in line with the report of Sambamurty’
who reported that the pollen viability of Digitalis species
was high indicating a stable breeding system. Generally,
Adesida and Adesogan® reported that morphological
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characters alone should not be regarded in systematic
classification of plants, cytology and others are found to be
especially useful by providing additional characters.

CONCLUSION

The data obtained from chromosomal and pollen studies
showed that the species has high fertility and viability levels
and thus could be easily perpetuated and open to genetic
manipulation and variations. The overall data can be used to
enhance proper taxonomic characterization and identification
of these plant species. The author recommends that anatomy,
phytochemistry and palynology should be carried out in
order to provide additional characters on the species
characterization and identification from other species in the
genus.

SIGNIFICANCE STATEMENT

This study discovered a new species polyploid derived
from the diploid ancestors through hybridization or
chromosomal changes. The study is beneficial to breeders and
taxonomist by providing cytological information that could be
used as an initial step towards manipulation of the species for
ornamentals, medicinal and otheragronomic purposesin crop
improvement. This study will help the researchers to uncover
the critical areas of taxonomic problems that many
researchers were not able to explore. Thus a new theory on
taxonomic delimitation of the species may be arrived at.
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