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ABSTRACT

Comparative systematic study of foliar epidermal trichome morphology of species of Anthocleista found in Nigeria
was carried out in parts of Niger Delta area of the country. The area covered includes parts of Rivers, Bayelsa,
Akwa-lbom and Cross River Sates. The present study brings out the trichome morphology in leaf epidermal
surfaces in four species belonging to the genus Anthocleista of the Loganiaceae. The micromorphological
observations reveal some interesting features with reference to the type, and frequency or abundance of trichomes
on foliar surfaces of the species studied. Though there could be similarity in terms of type and morphology in both
surfaces of the species, A. liebrechtsiana showed a lesser abundance of trichome on both surface. Anthocleista
djalonesis has in addition to other types, conical, falcate and stellate trichomes. Based on the variations in the
above feature 10 types of trichomes among the four groups of species of Anthocleista are recognized. Theseinclude:
cylindrical unbranched, 3- armed, 5 armed, dendritic, scale, 2- armed, conical, falcate, stellate and simple
unbranched trichomes. The adaptive variation and taxonomic significance of the trichome epidermal features
observed in this study further highlight the usefulness of micro anatomical structures in taxonomic delimitation. This
therefore confirms earlier suggestions on the use of this epidermal structure including trichomes in plant
classification.

Keywords: Niger Delta Nigeria Anthocleista djalonesis, Anthocleista liebrechtsiana, Anthocleista nobilis, and
Anthocleista vogelii.

INTRODUCTION

Trichome type has received less attention than fndrphology and seed anatomy as a potentiallyrinédive
character for delimiting tribes in plant family [IThey were among the first anatomical featureplafts to be
recognized by early plant scientists and they ldaged a key role in plant taxonomy [2]. Trichonaee epidermal
appendages of diverse form, structure and functidnd] or are hairs or bustles [5]. They are saerepidermal
protuberances that have distinguishing height ttwidtio [6, 7] and are generally of two types: gienor non-
glandular and glandular secreting types [8, 9]. phatogy of both types as found on different plaases greatly.
They are represented by protective supporting daddglar hairs, by scales, by various papillae amdthe
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absorbing hairs of the roots. They may occur orpalts of a plant either by persisting throughdw kife of an
organ or by been ephemeral. Simple trichomes asept on aerial surfaces of most angiosperms arsbioe
gymnosperms and bryophytes. In angiosperms tricekamgy occur on leaves, petals, stems, petiolesjnuésk,
seed coats and roots depending on the specie®][8Sfiecies completely devoid of trichomes on alite of the
plant are very few among the angiosperms. Theveals of trichomes are commonly of cellulose ane eovered
with a cuticle. They may be lignified and sometimegpregnated with silica or calcium carbonate [1Their

content are varied in relation to function, witle tmost complex been those of the glandular celitorGplasts are
often present, though may be small and not pengigfi2]. From the epidermal surface a trichomenigated as a
protuberance which elongates into various divisiansl develops into a multicellular structure [13].1The

epidermal trichomes usually develop early in relatto the growth of organ [3, 9, 7]. They are thstfcell to

differentiate from the epidermis in developing IpaMmordial [14, 15, 16, 17, 18).

Trichomes may show wide variations within familisd smaller plant groups and even in the same.plémts,
there is sometimes considerable uniformity in witles within a plant group [19]. Trichomes have been
successfully used in the classification of genard aven of species in certain families and in #gognition of
interspecific hybrids [20, 21, 19].

The usefulness of epidermal studies including thiwsgchomes (epidermal hairs) in taxonomic detation of taxa
had been reported [19, 22, 23]. It is equally gigant to delimit taxa with micro morphological teaes in addition
[24]. The value of leaf micromorphology in the tawmic delimitation ofEmilia spp [25] andEuphorbia spp. [26]
has been elucidated. Metcalfe and Chalk [19] nbt trichomes length; size and density are moré&lbker in
response to varied environmental conditions thartypes.

The presence of a particular type of trichomes foagquently delimit species, genera or even whoirilfas [19].
Stace [24] reported that trichome morphology presithe most important epidermal features in thertamy of
the family Combretaceae. He reported a peculiar tyge (Combretaceous hair) in the family. Thispeel to
confirm his previous notion that trichome as a tetic character is important from the specificte family level
in many plant groups. The report was similar ta tifaDehgan [27] who employed the type of hair srcate
different subgenera and sections of the g&atrepha L.

Indeed, epidermal features have been severally iséakonomic classification of such angiosperm eganlike
Boerhavia L. [28], TerminaliaL. [29]. Osuji [30] reported the type and natureraditomes inCucumeropsis mannii
while the elucidation of the epidermal micromorggy of Cucurbita L. species in Nigeria was carried out by
Agbagwa and Ndukwu [31]. Similar trichome morphol@nd characterization have also been reporteditiimed

in taxa elucidation by Metcalfe and Chalk, [32]a@¢le, [33]; Edeoga and Osawe, [34]; Ogundipe akidriklade,
[35]; Agbagwa and Ndukwu, [31]; Ndukwu and Agbag\&h)].

Various types of trichomes have been found amonglmees of the Loganiaceae, which has also been retete
of the plant family with numerous types of trich@n@2]. From vast literature available, no knowrsteynatic
studies of trichomes morphology and anatomy haen lvarried out on Nigerian tree speciegwathocleista. Thus
the present work shall exhaustively examine thegaree, type and distribution of trichomes in thison.

MATERIALS AND METHODS

Description of the study area.

Geographically, the Niger Delta is the Southernnsegt of Nigeria, created by myriads of Islands seged by
lagoons and channels, which empty into the BighBefin in the East Atlantic Ocean. The Delta ip@ied with
water by the Rivers Niger and Benue. These Riyeosv joined) break up at Abor into the Rivers Numda
Forcados (including their tributaries). The parttiof the Niger Delta traversed by the River Nurthe present
Bayelsa State, while the present Delta State vetsd by the River Forcados. The Nun River breaksnto many
channels and creeks such Smita Barbara, S. Nicholas, Brass, Nun, Sangana, Fishtown, Kohlama, Middleton,
Digatoru, Pernnington, Dodo and Ramos Rivers, which empty into the Atlantic Ocean [36].

The Niger Delta has also been seen from the eaabgerspective as that portion of the SoutherreNégstemming
from a Northern apex situated at Aboh, boundedhim East and West by the Imo River and the BenireRiv
respectively and on the South by the Atlantic Ocgaf). It is the Africa’s largest Delta coveringrae 70,000
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square kilometers (Kfjy of which one third of the area is made up oflaret [38]. The Niger Delta area includes
Rivers, Bayelsa, Akwa Ibom, Cross River, Delta, &ulb States. Others included are Abia, Imo andoCBtdtes.
However, the areas covered in this study includtespaf Rivers, Bayelsa, Akwa-lbom and Cross Riv&atés in
designated local government areas (LGA), (Figlhe sampling areas covered include:

i. Rivers State: Comprising areas such as Opu-okm tNyokhana in Khana LGA, Sakpewa in Tai LGA, Caadb
Obio/Akpor, Isiodu in Emuoha LGA, and Omuoko axisAluu town, Ikwerre LGA.

ii. Bayelsa State: Comprising the Yenagoa axishef forest lying on both side of the road by theegaty to
Edipie/Yenagoa.

iii. Akwa Ibom State comprising parts of Ikot Oseiédwn in Oruk Anam LGA along the Bori/lkot Abasgh way.
iv. Cross River State, comprising parts of AkaigEfflundu and Atimbo forest in Calabar municipal.
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Fig. 1: Map of Nigeria showing sampling / study aras

Species Description
The genus Anthocleista Afzel ex. Br. is a medium sized Tropical African tree comgd usually of small trees or
scrambling shrubs with soft white wood with a feerlts likeSpigelia [39, 40]. It belongs to the order Loganiales
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[41]. The family Loganiaceae contains about th{B9) genera and over 600 species [42]. About 5@ispen the
genusAnthocleista are endemic to Tropical Africa, Madagascar and ddeee Island. Of the 50 species six (6)
species are known to be found and of economic itapoe in various parts of Nigeria [40]. Of the species in
Nigeria, phytogeographical study has revealed §p@cies of common occurrence in parts of NigerdJd!8], most
of which are generally mesophytic in habitat adémtaand occur in some parts of tropical rainfoste. Despite
the level of disparity in certain ecological hatstahe species are perennial shrubby trees wittkadapreference
for tropical climate [43]. The delimitation ofd@lfamily is a much debated taxonomic issue [39]il8MHutchinson
[41] has placedLoganiaceae with six other families:Potaliaceae, Buddigaceae, Antoniaceae, Spigediaceae,
Srychnaceae andOleaceae in the order Loganiales, Takhtajan [44] and Bac#let al., [42] placedLoganiaceae
with eight other families in the order Gentianal€Bhis has heightened the need for a micromorphcdbgtudy
especially of valuable tree speciesfothocleista in the area. The current study is part of theréfit documenting
the epidermal trichomes in speciesfothocleista in the study area. The information obtained iseetgd to aid as
assessment of the taxonomic value of these feahgesell as their functions in taxonomic delimipatiin this
genus.

Epidermal Studies Trichomes

Fresh materials of the leaves collected from ekl fwere directly preserved into the fixative FARormalin,
Acetic and Alcohol in the ratio of 1:1:18 mls resfreely). The trichomes on the adaxial and ababdaf surfaces
were examined. The epidermis of the leaf organ geared, by placing the sample in 5% sodium hyprdiel
(bleach) for 24 hours. The cleared epidermal lagbtained were then washed in several changestifetl water,
lightly stained with 1% Safranin and viewed undee photomicroscope. The morphology of the trichonves
described following Metcalfe and Chalk [32]. Phatgohs and drawings by free hand were made from ghdels
on temporary mounts.

RESULTS

Trichome Morphology

Different types of trichomes occur among the spesiridied. A summary of the trichomes is preseirteBable
1.Variations and similarities in trichome distrilmt on both epidermal surfaces are recorded amioagpecies
found in parts of Niger Delta studied.

Table 1: Summary of Trichome Morphology inAnthocliesta spp.

Soecies Adaxial Abaxial
- Cylindrical unbranch trichomes, 3-armed, 5Dendritic branched trichomes and scale
A. nobilis G. Don S . )
armed, dendritic branched and scale tricho trichome

A. liebrechtsiana De
Wild and Th. Dur

A. djalonesis A. Chev

Scale and dendritic branched trichomes Scale andritie branched trichomes

Scale trichomes, dendritic trichomes 2-arme@-armed forked trichome, conical, scale,

forked trichomes. falcate, dendritic and stellate trichomes.
A.vogelii Planch Scale dendritic branched trichomes tSric(::z;Ighecéendrltlc and simple - unbranched

Anthocleista nobilis has five different trichomes. These include: tiggndrical (unbranched trichomes), 3-armed
trichomes, 5-armed trichomes, dendritic branchiedth@mes and scale trichomes on its adaxial surfatgle the
abaxial surface has only two morphologically differ types namely the dentritic branched trichomed scale
trichome (Plates. 1a -d), (Figs. 2a-e &32l).
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A x10, Adaxial surface B x¥uaxial surface

ORI
y ' i

Plates. 1A — D: showing branched trichomes of varics morphological forms on the adaxial and abaxiaurfaces
of A. nobilis
A-B = Dendritic branched trichome on the adaxial suface
C = Dendritic branched trichome on the abaxial suréce
D = Scale trichome on the abaxial surface

Pelagia Research Library

1992



Edwin-Wosu, L. Nsirim et al Euro. J. Exp. Bio., 2012, 2 (6): 1988-2000

Fig. 2. Adaxial surface of microscopic cartograph ftrichomes in A.nobilis
A — Cylindrical (unbranched) trichomes, B — Thregmed trichomes
C — Five armed trichomes, D — dendritic branchithérmes, E — Scale trichomes

Fig.2" Abaxial surface of microscopic cartograph of trictomes inA. nobilis.
A-C — dendritic branched trichomes, D- scale trivles
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Anthocleista liebrechtsiana has scale trichome and dendritic branched triclsonfediverse morphology at the
adaxial and abaxial surfaces (Plates.2 a-c), (Bags & 3a-c).

A 10‘ Adaxial surface Bx10, Abaxial sqrface

Plates. 2 A-C: showing dendritic branched trichome®n the adaxial and abaxial surfaces oA. liebrechtsiana

B C

P

Fig. 3: Adaxial surface of microscopic cartograph btrichomes in A.liebrechtsiana
A- scale trichomes, B, C — dendritic branched wioks.

A B I

Ay

Fig. 3" Abaxial surface of microscopic cartograph of tridiomes inA. liebrechtsiana
A-B —dendritic branched trichomes, C — scale trioke
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Anthocleista djalonesis is also characterized by scale trichomes of devensrphology, dendritic trichome and 2 -
armed trichomes at the adaxial surface. Simil&grmed, conical scale, falcate, dendritic andattetrichomes are

located on the abaxial (Plates. 3a- g), (Figs. &ata-k).

B x10, Adaxial surfac C x10, Adaxial surfac

A x10, Adaxial surface

hl by,

)

Plates. 3A-C; Showing trichomes of various morpholgical forms on the adaxial
surfaces ofA. djalonesis

A - B = Dendritic branched trichoraes on the adaxial surface

C — Scale trichome on the adaxsilirface

Plates. 3D-G; Showing trichomes of various morpholgical forms on the abaxial surfaces o.
djalonesis

D = Simple unbranched trichome orhe abaxial surface

E & F = Branched dendritic trichoms on the abaxial surface

G = Two-armed Forked trichome on thabaxial surface
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Fig.4: microscopic cartograph of trichomes on thedaxial surface ofA. djalonesis
A-C — scale trichomes, D-I —dendritic branchedhoimes, J- two-armed forked trichomes

Fig.4": microscopic cartograph of trichomes on the abaxiesurface ofA.djalonesis
A- Forked two - armed trichome, B- conical simpleliome, C-E — scale trichomes
F- Falcate trichome, G-J —dendritic branched tnoés, K- stellate trichome.
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Anthocleista vogdlii is characterized by scale trichomes of diversepmalpgy, dendritic trichomes in both adaxial
and abaxial surfaces in addition to a simple untirad trichome in the abaxial surface (Plates.faFigs. 5a-c).

A x10, Adaxial surface B x10, Adaxial surface C x10, Adaxial surface

\ L

Plates 4A-F: Showing trichomes of various morpholdgal forms on the adaxial and abaxial surfaces o&.vogelii
A, B&C — Scale trichomes
B, D &F — Branched dendritic trichomes
E — Simple unbranched trichome

Fig. 5 Cartograph microscopic observation of trichenes on the surface oA.vogelii
A — Dendritic branched trichome on the adaxial
B — Scale trichome on the adaxial
C — Scale trichome on the abaxial
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DISCUSSION

The survey on the foliar surface of tiathocleista species studied revealed 10 types of trichomeaplsi
unbranched, dendritic though common to all butarfous morphology in terms of shapes, 3 — armetidrnes, 5 —
armed trichomes, scale trichomes, 2 — armed trigsomonical, falcate, and stellate . Trichomes hawg been of
considerable importance in comparative systematiestigation of angiosperm. They are frequentl\seng, easily
observable, and have often been found to havetiwaripatterns which correlate with other featuréshe taxa
under investigation [32].

The use of particular types of trichomes in theligs of different groups of taxa has also beenligted. Metcalfe
and Chalk [19] have drawn attention to various $y@sd their occurrence in particular families wittthe
dicotyledons. In the Poaceae Metcalfe [45] has shthe value of a careful study of minute trichoragswell as
large ones for numerous genera of this family. Tiosan [46] described the types within the Commddisand
Zingiberales and draw attention to their value éfirditing various groups. He also noted the diaginoslue of the
trichomes based on the definitive studies in thegifieraceae. Cowan [47], in a study of trichome¢hin genus
Rhododendron, illustrated and described the numerous and ataborate types of trichomes within this genus and
showed their value in delimiting subgenera and iggedeintzelamann and Howard [20], working witke th
Icacinaceae, have shown the value of determinipgsyf trichomes, both relative to the number pegywithin a
genus and their distribution on the plant. Carpdi@] has surveyed the trichomes found within theo@amiaceae
and questioned the taxonomic groupings made bieearbrks.

At the specific level studies of trichomes haverbémund to be of value by many workers [49]. Theoteomic
significance of the trichome complement or rang&iohomes on the entire plant has been emphabig&hrlquist
[50, 51, 52, 53] for members of the Compositae ¢resteae) especially by clearly illustrating the letion of
particular types of trichomes through comparatitedies of development within and between taxa ef tifibe
Madiinae. Trichome variation has been used to deboth genera and species in Brassicaceae [5486%7] and
for members of the Asteraceae [25].

Various types of trichomes have been found amonglees of the Loganiaceae, which has also been rastede
of the plant family with numerous types of tricha@¥[82]. The result of the microscopic observatibas shown
differences in the type, morphology and frequenngl abundance of these trichomes on foliar surfatethe
species studied. Though there could be similanitieims of types of trichomes and morphology irhkartaxial and
abaxial surfaces of the speci@s]iebrechtsiana has shown a lesser abundance of trichomes onshiofdices while
A. nobilis has a lesser abundance of trichomes on the almniace Anthocliesta djalonesis has in addition to the
other types, conical, falcate and stellate trich@nf®everal other workers have used leaf epidertoalysas a
taxonomic tool for species delimitation [58, 59, 6Q, 62]. Therefore, this confirms the earligggestions and use
of these foliar structures in plant classificatj@i, 63].

CONCLUSION

Though the various types of trichomes have beenmeated on the Loganiaceae by some other investigatthe
present study will enhance the already existingrinfition. Thus, have elucidated the differenceshin type,
morphology, frequency and abundance of these tmesoon foliar surfaces of the species studieds Wil further
contribute to the usefulness of micro-epidermaldtires in the taxonomic delimitation of species piant
classification.
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