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Abstract: Morphological observations were made on five varieties of Capsicum . This is with a
view of establishing intra and interspecific relationship between the taxa. The result of the
vegetative and floral morphology showed that there exist similarities in the habit ,leaf attributes
of type, shape, arrangement, attachment, margin, base , leaf texture, leaf apex, colour, pedicel,
and calyx colour while differences exists in leaf arrangement, height, leaf length ,leaf width
,petiole length, habit, floral arrangement, fruit shape, seed number, pod length ,pod width and
pod colour. Vegetative and floral morphology observed strengthens the intra and interspecific
relationship in the taxa. Thus macro morphological results obtained above alongside with other
taxonomic differences in the taxa can be used to enhance proper understanding of the five
varieties and in the genus Capsicum .
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INTRODUCTION

The genus, Capsicum belongs to the family Solanaceae (Night shade)
members. Members of Solanaceae are mostly herbs or under shrubs while some
others are climbers ' .The family contains about 90 genera and nearly 3000
species © widespread in distribution. The genus consist approximately of 20-27
species® five of which are domesticated which include the Capsicum annum,
Capsicum. Baccatum, Capsicum chinense, Capsicum frutescens and Capsicum
pubescens® ° they are grown mainly for home consumption but recently an
increasing quantity is being exported °. In Nigeria, Capsicum species are rated
third in importance among the cultivated vegetables /. They are dicotyledonous
plant bearing berries with numerous seeds. Capsicum annum are herbaceous
annual that can reach a height of 60cm and above, having glabrous or pubescent
lanceolate leaves. It has white flowers and fruits that vary in length, colour and
pungency, depending upon the cultivars. Capsicum annum include a large
number of horticultural varieties and is about the most important economically.
Fruit size, shapes and colour are extremely variable than in any other species.
The fruit size varies in size from 1-30cm in length and from small conical to thick
fleshy which include both pungent and non-pungent varieties °. Flattened yellow
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and green immature and red yellow and brown mature fruits are common pod
colours found in Capsicum annum. Capsicum frutescens is widely cultivated in
tropical and subtropical regions of the world also found in Agricultural varieties.
The sizes of fruit and shapes are variable, but none have exceeded 10cm in
length. This implies that they do not reach the size of Capsicum annum. The ease
at which domesticated species in particular cross pollinate with each other and
the active hybridization of new varieties often for marketing purposes, has
resulted to a baffling range of varieties available making classification an
increasingly difficult task thus the study of Phylogenetic relationships between
species as revealed by researchers can be done using biogeographical ° .
morphological '®'"'? | genetic data among others Capsicum species mostly
cultivated in southeastern Nigeria includes C. annum Var.'Atarugu’, C.annum
Var. ‘Otuocha’, C.annum Var.'Shombo’ curl pepper, C.annum Var." Nsukka yellow’
and C. frutescens Var.Bird eye pepper. The use of vegetative and floral
morphology in the systematic grouping, characterization and classification of
different taxa is no more a new event. This is because this aspect of identifying
plants has great value and enables correlation of characters to be easily
determined. Leaf characters such as arrangement, type, form, duration and
venation are widely use in both classification and identification of plants . In
using leaf characters in Ulmus and Betula, the species are delimited only on the
bases of leaf characters' .described that fruit characteristics are widely used in
identification. He further indicated that fruit characteristics were only used in
delimitation of species of the genus Valerianella. He also noted that seed
characters were valuable in the identification of features in the genus Veronica,
and in the construction of diagnostic keys in distinguishing species. Underground
parts such as roots, tubers are also of taxonomic value in plants'® '*. Used
morphological features in recognition of two Solanaceae subfamilies of
solanoideae and cestroideae'°used vegetative and floral characteristics to classify
some species of Dioscorea In a similar way'® used morphological characters in
the characterization of Maesobotrya, barteri var bateri. Furthermore'’ did similar
work in eight Vigna species. In etnomedicine, their leaves and fruits contains
secondary metabolites which are used in treatment of various ailments especially
in cancer patients. Despite the numerous economic and agronomic importance
of this genus, there is absence of clear taxonomic criteria especially in the
morphological characters these species. Hence, this study investigates the macro
morphological features of capsicum varieties for accurate identification and
description of the varieties.

MATERIAL AND METHODS

Morphological studies were made on fresh samples of the five varieties
under study. The collection of samples were from the experimental garden at
Nnamdi Azikiwe University Awka. This was from the third leaf (from the top
randomly) from all the varieties using a secateurs. The length and width of the
leaves were me/asured using a 30cm meter rule. This was done by spreading the
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middle leaflet on a flat surface on the bench in the laboratory. For the width, the
same median leaflet was chosen to avoid being biased.

RESULTS
MORPHOLOGICAL RESULTS

Table 1. The results of the morphological characters of the five varieties

CHARACTERISTIC
S CAPSICUM CAPSICUM CAPSICUM CAPSICUM CAPSICUM

VEGETATIVE ANNUM FRUTESCENS ANNUM ANNUM ANNUM

MORPHOLOGY VAR.NSUKK  VAR.AFRICA  VAR.CAYENN  VAR.ATARUG var.OTUOCH
A YELLOW N BIRD E SHOMBO u A PEPPER
PEPPER PEPPER CURL
Habit Annual herb Perennial Annual herb Annual herb Annual herb
herb
Stem type Erect Erect Erect Erect Erect
branched branched branched branched branched
from base from base from base from base from base
Colour Green Green Green Green Green
Bark Smooth Smooth Smooth Smooth Smooth
Leaf texture Smooth Smooth Smooth Smooth Smooth
Leaf arrangement  Alternate Opposite Alternate Alternate Alternate
Leaf shape Ovate Ovate Ovate Ovate Ovate
Leaf apex Mucronate Mucronate Mucronate Mucronate Mucronate
Leaf base Round Round Round Round Round
Leaf type Simple Simple Simple Simple Simple
Leaf length(cm) 9.9cm 5.4cm 8.8cm 9.8cm 9.9cm
Leaf width(cm) 4.9cm 4.2cm 5.0cm 4.8cm 4.6cm
Table 1b
FLORAL
MORPHOLOGY
FLOWER TYPE Auxillary Auxillary Auxillary Auxillary Auxillary
cyme cyme cyme cyme cyme
Floral Opposite Alternate Opposite Opposite Opposite
arrangement
Pedicel Erect Erect Erect Erect Erect
Fruit shape Ovoid Linear Linear Ovoid Ovoid
Seed number 4-6 6-8 6-10 4-6 4-7
Pod length (cm) 1.5cm 1.3cm 2.8cm 1.6cm 1.4cm
Pod width(cm) 2.7cm 0.15cm 2.6cm 2.7cm 2.5cm
Calyx colour Greenish Greenish Greenish Greenish Greenish
Shape Elliptic Elliptic Elliptic Elliptic Elliptic
Fruit shape Pod Pod Pod Pod Pod
Pod colour Yellow Red Red Red red
DISCUSSION
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The results of the morphological features of the five varieties studied show
some specific characteristics that can be used for taxonomic decision. The
variation in habit, height, leaf characteristics that can be used for taxonomic
decision. The variation in habit, height, leaf arrangement,, leaf length and width,
fruit shape,seed number,pod length,pod width,pod colour (Table 1 aand 1 b ) of
the varieties studied constitutes an important distinguishing factor that could be
used for establishing intra and interspecific relationship. Capsicum can vary
tremendously in colour, shape, and size both between and within species, which
has led to confusion over the relationships between taxa '°. The stem is
herbaceous and erect; leaves are alternate but opposite in floral region, simple
and exstipulate. The fruit types are usually classified by fruit characteristics based
on the colour, shape, flavour, and size and use '® Leaf length, width leaf, pod
length.pod width, fruit colour and, seed number between the varieties and also
variation in habit and leaf arrangement between the varieties. This confirms the
works of earlier research findings of; '** ' who used morphological variations in
taxonomic characterization of plants. Despite their numerous differences, the
two species show similarities in some respects such as habit, leaf type,
arrangement, floral symmetry, fruit shape, pedicel etc.as shown in Table 1, this is
in line with the work of Nwachukwu and Edeoga '’ who used floral similarities in
the genus Indigofera in establishing intraspecific relationship among species.
Morphological features observed in this study are seasonably constant in the
taxa, signifying the stability and differences in their morphological characters?
.made similar observations in his study on the morphology of the genus
Capsicum. The results of the floral and vegetative morphology of the five varieties
of Capsicum studied have proved to be of immense assistance in interpreting
problems related to plant classification. The results could therefore be utilized
with information from other discipline in clarifying taxonomic relationships of
these taxa with other genera, species or subspecies.

REFERENCES

1. Singh, G. (2004) Plant Systematics. Oxford IDH. Publishing Co pvt. Ltd; New
Delhi. 598.

2. Stern K.R. (2000) Introductory Plant Biology, (2" edition) Mac Graw Hill.
Company Inc United States of America : 630.

3. Vidyyartie, R.D. & Tripatha, S.L. (2002). A textbook of Botany. Schand publishing
company Ltd. 7361 Ram Nagar, New Delhi India. 1054.

4. Walsh, B.M. & Hoot, S.B. (2001) “Phylogenetic Relationships of Capsicum
(Solanaceae) using DNA sequences from two noncoding Regions: The
Chloroplast spacer Region and Nuclear waxy Intros. International Journal of
Plant Sciences; 162(6):1409-1418.

5. Heiser, C.B., Mason, J.R. & Pickersgill, B. (1969).” Names for the cultivated
Capsicum Species (Solanaceae)” Taxon; 18 (3) 277-283.

6. Akinyosoye, V.O. (1976) Senior Tropical Agriculture for West Africa. Macmillan
Educational Limited, London. 280.



Aziagba et al., 2015

7. Uzo, J.0. (1982) Inheritance of Nsukka Aroma Ascorbic acid and carotenoid in
Capsicum annum. Agro-science Journal;5 (1) 113.

8. Cook, A.A. (1978). Encyclopedia of Science and Technology, University Press
Britain; 9:706.

9. Tewksbury, J.J, Manchego, C., Haak, D.C. & Levey, D. J. (2006) Biogeography of
capsaicinoid production of the ancestral wild Chilli species. Journal of
Chemical Ecology; 32(3):547-564.

10. Eshbaugh, W.H. (1975) “Genetic and Biochemical Systematic studies of chili
peppers” (Capsicum-Solanaceae) Bulletin of the Torey Botanical club; 102
(6):396-403.

11. Baland, R.E., McClure, J.W. Eshbaugh, W.H. & Wilson, K.G. (1970) A
chemosystematic study of selected taxa of Capsicum sp. American Journal of
Botany; 57(2): 225-233.

12. Pickersqill, B. (1971). Relationship between woody and cultivated forms in
some species of chili peppers. (Genus Capsicum) Evolution; 25 (4): 683-691.

13. Sharma, O.P. (1993) Plant Taxonomy. Tata McGraw-Hill publishing Company
Limited, New Delhi: 482.

14. Pandey, B.P. (2000): Economic Botany. New Delhi's. Chand and company
edition;6: 263

15. Edeoga, H.O. & Eboka A.U. (2000) Morphology of the leaf epidermis
systematic in some Dissotis. Species Benth (melastomataceae). Global Journal
of Pure and Applied Science; 6:371-374.

16. Nwachukwu, C.U. & Okeke, S. E. (2001): Characterization of Maesobotrya
barteri var.bateri. Nigerian Journal of Botany; 13:70-78.

17. Mbagwu, E.N. & Edeoga, H.O. (2006): Morphology of vigna species
(Leguminosae) Medwell. Agricultural Journal;1 (2):200-205.

18. Bosland, P.W. (1992). Chiles a diverse crop. Journal of Horticultural
Technology; 2:6-10.

19. Benson, L. (1957): Plant classification. Lexington: D.C Heath and Company:
221-226.

20. Schipper, R.R. (1996): African indigenous vegetables. Chaltham.UK. Natural
Resource Institute. Technical Report; 176-189.

21. Olowokudejo. (1990) .Morphology and leaf epidermis of Capsicum annum and
Capsicum frutescens. Nature and Science Journal; 5 (3):12-14.

January 2015



