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ABSTRACT

Comparative morphological characterizations on four species of Anthocleista found in Nigeria were carried out in
parts of Niger Delta area in order to determine the suitability for intraspecific taxonomic delimitation. Using the
ecological standard procedure for random sampling the areas covered include Sates of Rivers, Bayelsa, Akwa-
Ibom and Cross River. Though the species are generally perennial, shrubby trees with apparent similarity in
diagnostic features, and with the study locality not actually influencing their morphology, they have recorded
differencesin their habit and branching pattern, ecology (habitat), bole texture, leaf and petiole sizes, inflorescence,
flower and fruit. The variations observed on the vegetative and floral morphology could possibly prove
taxonomically useful as a baseline in delimiting the different taxa at the intraspecific level and enhance the already
existing Floristic information on the species.
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INTRODUCTION

Morphological features are of great taxonomic int@oce though it cannot always be used solely iimitahg
plants of particular taxa. Stace [1] has thoughgssted that internal parts of a plant are usefahétaxonomic
delimitation of the plant since the internal paate less affected by environmental changes; hownevalue of
diagnostic morphological features and characteomah comparative taxonomy have been studied sktety and
documented in botanical literatures by botanistsdrious classes of plants [2, 3]. The usefulndsgadation of
gross morphology for diagnostic purposes amongacaspgrm groups is also well documented [4, 5, 17,68].
Burkill [9], have reported on the ethnobotanicalization of the species. The record available ¢aties that no in-
depth morphological characterization of diagno$tiatures has been carried out on tree speciésnthibcleista
found in parts of Niger Delta Tropical Rainforest.

The genus Anthocleista Afzel ex. Br. is a medium size Tropical Africannges composed usually of small trees or
scrambling shrubs with soft white wood with a fearlbs likeSpigelia [10, 11]. It belongs to the family of the order
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Loganiales [12]. The family Loganiaceae containeualthirty (30) genera and over 600 species [13jout 50
species in the genusnthocleista are endemic to Tropical Africa, Madagascar and ddeee Island. Of the 50
species six (6) species are known to be found &mtanomic importance in various parts of Nigeda][ Of the
six species in Nigeria, phytogeographical study teagaled four species of common occurrence irspEriNiger
Delta [14]. Most of which are generally mesophyitichabitat adaptation and occur in some parts apical
rainforest zone. However, with some level of difyain certain ecological habitats, but generalhg perennial
shrubby trees with marked preference for tropidiahate [14]. The delimitation of the family ismauch debated
taxonomic issue [10]. While Hutchinson [12] has ggléh Loganiaceae with six other families:Potaliaceae,
Buddlejaceae, Antoniaceae, Spigeliaceae, Srychnaceae and Oleaceae in the order Loganiales, recent molecular,
morphological and phytochemical evidence has mdkedaxon tdPotaliaceae [15]. Takhtajan [16] and Backlund
et al., [13] placed_oganiaceae with eight other families in the order Gentianal@is has heightened the need for a
morphological study especially of valuable treecége of Anthocleista in the area. The information obtained is
expected to aid as assessment of the taxonomie wdlthese features as well as their functionhiénimtraspecific
taxonomic delimitation in this genus.

MATERIALS AND METHODS

Species assessment.

Observations on vegetative and floral charactesisivere made on mature plants growing in the fahdl on
materials collected during field trips in partsiger Delta, Nigeria. Using a random sampling mdtlive areas
covered include parts of Rivers, Bayelsa, Akwa Ibamd Cross River States (Fig. 1). References werde to
several books and Floras such as; Flora of WegdidaibAfrica [17], Trees of Nigeria [11] for prop&tentification.
Photographs of relevant and accessible morpholbfgatures were taken on living plants in the fiéidates. 1- 4).
A taxonomic key based on the outstanding diagnastizacteristics of the species (Table-1) has blegeloped to
further demonstrate the value of these featuredelimitation of Anthocleista. Summary of the morphological
features are presented in Table -2.

RESULTS

Data on morphological features are summarized ibléFa. The detailed botanical descriptions of tlious
species are presented below.

Anthocleista nobilis G. Don. (Plates. 1la-d)

Habit: A mesophytic tree of unbranched vertical grovettology: Found in both terrestrial and swampy forésde:
Unbranched slender bole with conspicuous spinesrgient and sometimes convergitaaves. Usually 94 -102cm
long, 17-23-5cm broad; oblanceolate, narrowly rachar bluntly pointed at the apex, tapering gragutl a
cuneate base; with 18 -21 pairs of thin laterav@grunning out to the margin, veins practicallyisible, leaves
opposite, glabrous and leathery texture, light grafgaxial and dark green adaxial surfaces crowtéteaapices of
the branchlets. Reduced petiole 15-3cm dilatedhatbtase sometimes usually sessile with reducedikeafving
running almost round the branchlet and joining lase of opposite petiole and leaving a conspicisocas after
falling. Branches conspicuously spiny, spines djeat, confluent at the base, paired or sometimest3ogether.
Margin usually revolute and undulate. Leaves ofteiing black.

Inflorescence: Terminal, very short, pale yellow to light greetgliyous, branching in three with each lateral pairs
branches at right angles to the pair above andwbdBvacts are small, persistent, slightly angleddond shape.
Flower: Flower buds uniformly rounded or subtruncated atgpex. Mature corolla in bud usually less thaim&s
as long as the calyx. Corolla tube 2-3 times ag las the lobes and 2.5-3.5 times as long as tlys.daduit: A
greenish berry, ellipsoidal in shape. When dry witimore or less irregular dents or irregularly wéled.
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Fig. 1: Map of Nigeria showing sampling / study aras

Anthocleista liebrechtsiana De Wild and Th. Dur. (Plates. 2a-d)

Habit: A swamp- loving tree, similar té. nobilis but with branching patterrecology: Swamp forestiree: A
slender bole with spreading branches with didymomrsverging and diverging spines arising at the pgiht of
petiole scar, each pair oppositely arranged anpepelicular to other. Bark grey with white blotchslgsh whitish
cream.Leaves: Usually 18.4-54.0cm long, 4.4-17.5cm broad. Oblafate, narrowly rounded or bluntly pointed at
the apex, tapering gradually to a cuneate base,
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Plates. 1a and b showing the morphological featuref Anthocleista nobilis
¢ and d showing the inflorescence oAnthocleista nobilis
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Plates 2a and b showing the morphology featureAnthocleista liebrechtsiana

Plates 2c and d showing the inflorescence and freiformation of Anthocleista liebrechtsiana
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with 9-16 pairs of thin lateral nerves running tmthe margin, veins practically invisible, leaw@posite, glabrous
and leathery texture, dark green adaxial and kigben abaxial surfaces. Petiole 2.2-3.5cm dilatétleabase, with
leaf-like wing running the base of the oppositégletand leaving a conspicuous scar after falling.

Inflorescence: Terminal, very stout, palgellow to light brown and glabrous, branching imet with each lateral
pair of branches at right angles to the pair almveelow. Bracts are small, but persistent withncbahapeFlower:
The flowers have stout pedicels, 4 thick almostutar sepals overlapping in opposite pairs of asparuously
tubular pale cream corolla. 10-16 narrow lobes ioattely over lapping each other to the right ot.léh equal
number of stamens attached to the corolla tube deatwhe lobes with elongated anther and filamesediinto a
very short tube. The long slender style terminates fat bilobed stigméeEruit: Greenish berry with yellow to dark
brown leathery mesocarp enclosing numerous whitdlseeds. Ellipsoid about 1.91-2.46mm broad. Sywasly
enclosed at the base persistently, ovoid to oboviathapeOvule: Parietal placentation, 4 loculled

Anthocleista djalonesis A. Chev. (Plates. 3a-i)

Habit: A tree species of secondary forest in drier areasA. vogelli, similar toA. vogelli but with branched variety
of bigger and smaller leavexcology: Secondary forest, in drier areaétge: This is much likeA. vogelii, bark grey,
and slash cream, with few converging and diverging epimelow each axil point of petiole scar. Each pair
oppositely arranged and perpendicular to otheaves: Mature tree with variable leaf sizes, large withitar shape

to those ofA. vogdlii and branched or unbranched with distinct peti@leovate and broadly rounded at the apex,
usually cordate flaps at the base, sometimes centsually 19-73cm long, 11-45cm broad, with 10phirs of
conspicuous lateral nerves running to the marg&in¥ practically invisible, conspicuous midrib rimm from the
base to the apex, triangular shape, protrudindhatventral surface with texture, dark / light grestaxial and
abaxial surfaces respectively, petiole 2.5-20chatetil at the base angle, with leaf-like wing rugnaimost round
the branchlet and joining the base of the oppgsitiole and leaving a conspicuous scar after fallireaves not
conspicuous discolorous. Margin not revolute orulat.

Inflorescence: Terminal, whitish, glabrous, branching in threehngach lateral pair of branches at right anglebe¢o
pair above or below. Bracts are small, but pensistéth rounded shapé&lower: (March-August) - white, sweet
nectary, in upright terminal, branched infloreseen€ varied dimension not stout as the infloresesrafA. vogelii
pedicel not stout, 4 thick almost circular sepalsrtapping in opposite pairs of a conspicuouslytabcorolla 2.7-
3.4cm long, with 11-14 narrow corolla lobes, imbtily arranged, shorter than the tube, bent rigiuk band
exposing the stamens of equal number, elongatdtei@nand the filament fused into a very short tdtiee long
slender style terminates in a fat bilobed stigntewEr buds not rounded but tapering at the apekxQearrowed,
not definitely constricted at the mouth. Matureatiar in bud 199 5.5 - 6 times as long as the caBmit: An
ellipsoidal berry, drying smooth.

Anthocleista vogelii  Planch (Plates. 4a-c)

Habit: A tree species of secondary foreatplogy: Found frequently occurring on dry land and shonedi of
swampy areadree: Much like A. djolensis.Bark — grey to pale brown, smooth to slightly dis=d longitudinally,
slash cream to pale brown. Sparsely located dimgrgpines, but less th@n nobilis, and More thanA. djalonensis
in divergenceleaves. Mature tree with variable leaf sizes, large andilainto A. djalonensis. Broad, obovate to
oblanceolate, rounded at the apex, tapering grhdisathe base. Usually 15-50cm broad, 50-170cng Javith 19-
21pair of conspicuous lateral nerves running tortteggin, veins practically visible, conspicuous rfidrunning
from the base to the apex, triangular shaped, ytistg at the ventral surface with outward sharpeedgaves
opposite, glabrous and leathery texture stout |geebcm length dilated at the base angle, le&fiking running
almost round the branchlet and joining the bast@fopposite petiole and leaving a conspicuous after falling.
Leaves never dying black and often comparativelglewithanA. nobilis. Flower: (Oct -Feb, Mar-May), orange
brown, in conspicuous very stout upright branched ineences at the ends of the shoots, tubular condtlte16
narrow lobes, imbricately overlapping each othethiright or left and an equal number of stamétached to the
corolla-tube between the lobes with elongated asth@orolla lobes bent over and concealing the stsmand
stigma. Corolla tube 0.9-1.5 times as long as¢hed and 2.5 -3.5 times as long as the calyx. d-dniting smooth
neither shrivelled nor dentedkruits. A greenish berry with leathery mesocarp, ellipsoidth enlarged and
persistent calyx at the base.
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Plates. 3a-d: Showing the morphological features @fnthocleista djalonesis
a-b: big leaf formation branched variety
c-d: big leaf formation unbranched variety

1968
Pelagia Research Library



Edwin-Wosu, N. L. Euro. J. Exp. Bio., 2012, 2 (6):1962-1973

Plates. 3e-h: Showing the morphological features éinthocleista djalonesis
e-f: small leaf formation branched variety
g-h: showing the fruit and flower formation
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Plates. 4a — c: Showing the morphology features ahthocleista vogelii

Table- 1: A bracketed dichotomous key to the identication of the species in the genusAnthocleista occurring in the Niger Delta.

1. Monopodial, bole slender .............ccooovviiiiiininn A. nobilis

1 Not monopodial but sympodial, bole not slender............2

2. Habitat SWamp .........oooviiinieii i 3

2 Habitat not swamp but terrestrial................ccccooveeennien A.djalonesis

3. Inflorescence branched with three round persigteact.....A. liebrechtsiana

3 Inflorescence not branched, without three roundigent bracts but in a conspicuous stout uptigach .............. A. vogelii
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Table 2: Morphological features and variations in asummary

Feat Species
eatures A. nobilis A. liebrechtsiana A. djaloness A.vogdlii
Mesophytic tree  with ) .. | A tree similar toA. vogelli but .
Habit unbranched vertica ﬁr;\:\g]?:]p-lo;?egmtree with with branched variety of bigger %retgfe species of secondafy
growth gp ) and smaller leaves. '
Habitat Both  terrestrial and Swampy forest Secondary forest, indrier aregsOccur on dry land and shorelings
swampy forest land. mesophytic of swampy areas.
Slender bole with Bark grey to pale brown smooth
Unbranched slender bolez%readlng branchei Bark grey, slash crearr,ltO itudi SI'"ghﬂyl h f|ssurec:
Tree with sparsely diverging d! ymous converging an converging and  diverging ongitudinally, - slash _cream  tp
spines. iverging  spines, bark spines. pgle _brown‘ sparsely Io_cgted
grey with white blotches diverging spines, <A. nobilis
slash whitish cream. andA. djolensis in divergence.
Variable leaf sizes, large with Variable leaf sizes, large and
94-102cm long; 174 Smaller and branching similar shape to those oA. | similar to A. djolensis. Broad,
23..5cm broad| 18.4 — 54.0 cm long, 4.4f vogelli, bran- ched or obviate to oblanceolate, rounded
oblanceolate, narrowly 17..5cm broad| unbranched with distinct petiole at the apex, tapering gradually fo
rounded or  bluntly| oblanceolate, narrowly 2.5-20cm dilated at the basgthe base. 15-50cm broad, 5p-
pointed at the apex, rounded or bluntly pointed abovate and broadly rounded [att70cm long, 19-21 pairs of
Leaves tapening gradually to a at the apex, tapering the apex, cordate or cuneate |atonspicuous lateral  nerves,
cuneate base; 18-21 pairsgradually to a cumulate the base, 19-73cm long, 11-practically visible. Conspicuous
of thin lateral veins, base, 9-16 pairs of thip 45cm broad, 10 -17 pairs ¢f mid rib running from the base tp
practically invisible, | lateral nerves, practically lateral nerves. Conspicuousthe apex, triangular shaped,
leaves glabrous andinvisible, glabrous and midrib running from the base tp protruding at the ventral surfage
leathery. Petiole 1.5-3cm, leathery, 2.2-3.5cn the apex, triangular in shape andwvith outward, sharp edge petiole
dilated at the base. petiole, dilated at the base. protruding at the ventral surfagestout, 2-5cm long, dilated at the
with outward sharp edge. base.
Terminal, stout, palg .
yellow to light green, Terminal, stout, palg . -
labrous.  branching i yellow to light brown,| Terminal, whitish, glabrous| Inflorescence orange-brown,
Inflorescence| 9 ' 9 glabrous,  perpendicular perpendicular  branching in conspicuous stout upright bran¢h
three and perpendicula b A .
- . ranching in three roundef three, bracts rounded in shape| at the end of the short.
persistent bract slightly )
persistent bract.
angled to round shape.
White, sweet nectary in upright
) .| terminal branched inflorescencg.
fitrc():tjjtlar F;Z(:J';S' pa4|e é?g‘nl?"edicel not stout, 4 thick Tabular c_oroII_a with 16 narrov
) ) circular sepals. lobes, imbricate. Elongatefl
corolla with 10-16 narro
Flower - | S 11-14 tabular corolla 2.7-3.4cm anther, corolla lobes bent over,
obes, imbricate, elongatedI . )
anther. filament fused to & '°"9: imbricately arranged. 1]-cqnceahng the stamens ai
’ ) . 14 stamens elongated antherstigma.
short tube, bilobed stigmal i
ilament fused to a short tube
bilobed stigme
Greenish berry, yellow tqg
dark  brown leathery A greenish berry with leather
Fruit mesocarp numerous white mesocarp ellipsoid, with .
seeds, ellipsoidal, 1.91- enlarged and persistent calyx fat
2.46 mm broad, ovoid t¢ the base.
obovoid in shape.
ovule Parietal placentation, 4
loculled

DISCUSSION

Morphological features though may not be used alfuretaxonomic delimitation they are still of imnen
taxonomic importance. The usefulness of vegetathaefloral morphological features has been higlidtby [4, 5,

1].

Morphological expressions of these four specievigeoa means for easy identification. Leaf morpggldnas
remained totally useful tool for systematic studiéslicotyledons [18]. The diagnostic featureswigspect to leaf
morphology include phylotaxy, symmetry, shape, ,sizglour, surface feature, margin, presence andreabf

stipules, petioles, duration, veination and thideéhese different aspects of leaf morphologieaiures have been
extensively utilized for taxa delimitation [5, Xpf particular interest in the taxonomy of the Nigehnthocleista

species are the leaf margin, leaf area (size),ptidle. Though the four species posses a glabaadsleathery
textured leaf, the leaf margin &f nobilis is usually characterized with revolute and undidatargins and often
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turns black when dry. This distinguished it frorh@rtthree species. The other differences in thfenheaphology in
these species include the different sizes of thé dmd petiole A. nobilis has a longer leaf length than others,
ranging from 94-102cmA. djalonesis 19-73cmA. liebrechtsiana 18.4 — 54.0cm and. vogelii 15 -50cm whileA.
vogelii is more broader in size ranging from 50 -170&ngjalonesis 11- 45cm;A. nobilis 17-23.5cm andA.
liebrechtsiana 4.4 — 17.5cm. The petiole also show variationeingth withA. djalonesis having the longest 2.5-
20cm; A. vogelii 2-5cm; A liebrechtsiana 2.2-3.5 andA. nobilis with the shortest 1.5-3cm. Sometim&svogelii
tend to be apetiolate. These features conformeaehort of [11] and are of diagnostic value in ge@us. Metcalfe
and Chalk [5] pointed out that surface texturehef eaf is one of the useful taxonomic featuresayd 1] observed
that though the species studied have in commoralarglis and leathery texture, the length and sideasfes are
variable in response to environmental conditionlBusT this can frequently delimit species, generanewbole
families.

The aspect of floral and fruit morphological featsrof these species are equally useful taxonomicilbral
characters according to Stace [1] have been ahdrstithose mostly used in the classification mfiasperms. The
type and nature of inflorescences and developmgatéérn of arrangement in these fourspecies aresame. All
other floral characteristics explored showed tleselresemblance of these species. There is thdighih solour
variation withA. nobilis showing pale yellow to light greeA; liebrechtsiana pale yellow to light brown, whilé.
djalonesis have whitish colour and\. vogelii has orange brown colour again other differenceshin floral
morphology in these species include the flowers.

A. nobilis has flower buds uniformly rounded or subtruncaiethe apex, with corolla tube 2-3 times as lonthas
lobes and 2.5 -3.5 times as long as the calyx asdstout pediceli. librechtsiana has stout pedicel, corolla 10-16
narrow lobesA. djalonesis has non stout pedicel, corolla 2.7-3.4cm long 41nr&rrow corolla lobes. Flower buds
not rounded but tapering at the apex. Mature caiallbud 5.5 -6 times as long as the caljxvogelii flower with
stout pedicel 16 narrow lobes with the tube 0.9tibnes as long as the lobes and 2.5-3.5 timesragds the calyx.

The broad pattern of the structure of fruits ig@meral a less reliable taxonomic criterion, bugush large families
as the brassicaceae, apiaceae, euphorbiaceaeapptte fruits provide the most useful charactémald1]. Thus

the fruits morphological features of the&ethocleista species play important roles in their individuakanomy.

Though all are typically greenish berry ellipsoidal shape with leathery mesocarp, parietal platiemaand

persistent calyx at the bask. nobilis when dried has 4 more or less irregular dentsregilarly shriveled wall
while others have smooth dried wall.

CONCLUSION

The genudinthocleista Afzel ex. R. Br. has been described by Hutchison and O4dlr¢ and Keay [11]. Of the six
species recorded in literature, four (4) of suchcggs are found to exist in the Tropical rainfoliesparts of Niger
Delta, Nigeria. The species includenobilis, A. liebrechtsiana, A. djalonesis andA. Vogedlii. All the species are
wild mesophytic and perennial shrubby trees. Taranally early reports on the genus dwelt on morpgyglof few

species. The present study has made an in-depthatbazation of the morphological features anérafited to
confirm most of the morphological result on theaps of this genus as found in parts of Niger Ddligeria as

useful diagnostic features for intraspecific detation. The ground is now set for further reseantt other lines of
taxonomic evidence such as palynology, phytochewisytology, anatomy, histology, phenology etc,

REFERENCES

[1] Stace, C APlant Taxonomy and Biosystematics: Contemporary Biology. London, Edward Arnold]980

[2] Esau K.Anatomy of Seed Plants (1 Ed.) London, John Wileyi,96Q

[3] Faden R Bamithsonia Contribution Botany, 1991, 76: 161 — 166.

[4] Davies P D, Heywood V Hprinciples of Angiosperm Taxonomy, Edinburgh Oliver and Boyd.973.

[5] Metcalfe C R, Chalk LAnatomy of the Dicotyledons. 2" Ed. vol. 1 Systematic anatomy of the leaf and stem
with a brief history of the subject, Oxford, Cladem Press1979

[6] Sivarajan V V,Introduction to Principles of Plant Taxonomy 2" Ed. New Delhi, Oxford and IBH Publishing
Company,1985.

[7] Obute G CNigeria Journal Genetic and Breeding, 2001,55:307-311.

1972
Pelagia Research Library



Edwin-Wosu, N. L. Euro. J. Exp. Bio., 2012, 2 (6):1962-1973

[8] Ndukwu B C, Obute G Glournal of Economic Taxonomic Botany, 200226 (3): 751-757.

[9] Burkill H M, The Useful Plants of West Tropical Africa (2" Ed). Vol. 3. Kew London, Royal Botanic Garden,
1995

[10] Leeuwenberg A J MActa Botanica Neerlandica, 1961,10: 460 - 463.

[11] Keay R W J Treesof Nigeria. A revised edition, Oxford, Clarendon Prek339

[12] Hutchinson JKey to the Families of Flowering Plants of the World. London, Clarendon Press, 828 pp67.

[13] Backlund M, Oxelman B, Bremer Bmerican Journal of Botany, 200Q 87(7): 1029 — 1043.

[14] Edwin-Wosu N L, Studies on speciesAtthoccleista Afzel ex. R. BR. Loganiaceae) in parts of Niger Delta
of Nigeria. M. Sc. Thesis, University of Port Hauet) 2010

[15] Airy — Shaw H JWllis of Dictionary of the Flowering Plant Ferns. (5 edition) Cambridge, Cambridge
University Press]1 985

[16] Takhtajan A,Diversity and Classification of Flowering Plants. New York USA, Columbia University Press.
1997

[17] Hutchinson J, Dalzell J Milora of West Tropical African. London. Crown Agent, Vol. 1 part 1954

[18] Hickey L J,American Journal of Botany, 1973 60: 17-33.

1973
Pelagia Research Library



