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ABSTRACT

A trichome study was conducted on the various paftStarchytarpheta species present in Awka Souatt E
Nigeria. Stachytarpheta is a plant of the familyrbémaceae, it is an erect and branched half-wookdytp with
stem slightly angled. The study was carried oubgistandard plant anatomical methods by varioudexg with
some modifications. The study revealed the presenedsence and distribution of trichomes on vasigarts of
the plants including the adaxial and abaxial suda®f the leaf, stem, petiole, midrib, calyx, veind petal. On the
other hand, the trichome density study of the epidé surfaces revealed the various trichome dessitn the
epidermal surfaces of the three Stachytarphetaispe®he highest trichome density was on the abaxidiace of
S. angustifolia (12.068.485) and least trichome density was on the adaxidace of S. jamaicensis (1:80.414).
The indications from the species grouping as shioythe Duncan multiple Range Test shows there &groficant
difference in the trichome density between Stacpltda species and between epidermal surfacesegsath bear
the same alphabets in the superscript. More sojtkan trichome density on epidermal surface (figt)rehowed
that mean trichome density was higher on the adatigace than on the abaxial surface; the highgérency of
these trichomes on the adaxial surface of the tispEzies can be related to protection against esteesadiation
and higher temperature and even as protection ajaome form of predators. Trichome size (um) vigiselst on
the abaxial surface of S. cayannensis (501.3£11%8) lowest on the abaxial surface of S. angusifol
(98.1£15.7); the analysis of variance shows a digant difference in the trichome size between ISt@epheta
species (p<0.05) but not between epidermal surfgre0.05). The study however, reaffirms the taxomomi
relationship that exists between these three Staghiyeta species.
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INTRODUCTION

Verbenaceae is predominantly a tropical family bitlig a wide range of growth habit and inhabitidigerse
habitats [1]. The family has about 98 genera af8@species [2]. They are low shrubs, herbs ostrielmwers are
in spikes. The genuStachytarphetd/ahl. belongs to the family Verbenaceae and isasgnted in West Africa and
Nigeria by three species namelgtachytarpheta cayannengiRich.) Vahl; S. angustifolia(Mill.) Vahl and S.
jamaicensis(L.) Vahl [3]. They are economic plants and maydgrewn as ornamentals [4]. Members of family
Verbenaceae are popular in traditional medicine.rddeer, all theStachyraphetaspecies have been used
ethnomedically as anti-diabetic, arbotifacient, eanagogue, sedative, antihypertensive, anti-astbnaatil anti-
fever [5].

Stachytarphetads an erect and branched half-woody plant, withrsslightly angled. The leaves are elliptic to
oblong-ovate and 2 to 10cm long. The leaf tipspaiated with toothed margins. The leaf base is deot on the
petiole. The spikes are terminal, rather slend@3dcm long, 3-4mm thick, green and continuous. Talgx is
small, oblique and 4-toothed. The corolla is dekglor blue-purple, 1cm long. The fruit is enclosedhe calyx
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and oppressed to and somewhat sunk in the rachéhuhsmooth, oblong and about 4mm long [2]. Pmdatomy

has been found to be very essential in plant taxynd he purpose is to develop a system of clasgjfplants in a
way that all the differences and similarities age@ut in ordered manner [6]. In spite of the fhett vegetative and
floral characters are markedly modified in relatitm the habitat and pollination mechanisms, thecgung

observations and the summaries of character vamiatidicated that the taxonomic application of tlersity of

epidermal morphology in plants cannot be over ersized. The decision to choice epidermal charattecarryout

studies in plants was informed by earlier declarathat these characters represented geneticigasaand have
been used to solve taxonomic problems in certaintgroups by Taxonomists [7], [8], [9].

Moreover, trichome is another taxonomic significdeature in the species of many families. Occureen€
trichomes on the abaxial surface of all the speay support the claim that trichome themselvesspae.
According to [10] living trichomes which themselvésse water do not protect the plant from excessive
transpiration as do dead trichomes which form mtote layers. Similar observation was made in tywecées of
Jatrophg where J.gossypifoliawith high trichome density and index, transpiredstér thanJd.curcas which
possessed lower trichome density and index.

Now-a-days virtually every anatomical aspect ofnpdahas been studied by Taxonomists and the quafity
information accumulated is enormous. Particuladiugble taxonomic evidence has been obtained frenstudy
of pollen, wood, leaf, epidermis, cuticle, trichcsrand stomata. Some of these anatomical featugesoatiagnostic
that they are now commonly used in routine idecdiibn, rather than being confined to a use in lerob of
phylogeny or classification or in the identificatiof fragments of plants. Trichome anatomy is ofniemse
significance in classification at all the levelsprh the circumscription of the family down to theparation of
species and even varieties. Leaf epidermis andetifecross-sectional anatomy provide extensivertaruc data
and the literature on this subject is now vast. r&tigrs such as the differentiation of epidermalgtoells and
short-cells and the form and distribution of sitlwadies and various types of trichomes and papiiae played a
big part in the modern re-classification of the fignCurcubitaceae at all levels [11]. A number e$earch workers
have recognized and reported unmistakably taxonamportance of epidermal characteristics such asstrape
and size of the epidermal cells, type of trichored type of stomata. These variations in the epideon the other
hand, have been attributed to the functional mligity of the dermal tissue. The variation in thpidermal
anatomy has also been studied in family Boragiracktajor and diverse uses of stomata have been madant
classification. [12] have emphasized the systenggiflication of stomata types while [13] considetieel sStomata
as a weak point in taxonomic classification. Buytlielt that like other characters they can be athgeously used
for that purpose. The aim of this study thereftgep study the trichome features of these plamtassto know their
various attributes and then to delimit the speaies$as well establish a relationship.

MATERIALSAND METHODS

Samples of S.cayannensisand S.jamaicensiswere collected from Nnamdi Azikiwe University Prises.

Sangustifoliawas collected from Adabebe village in Amawbia Camity; Awka South L. G. A. Samples &.

cayannensisS. angustifolisand S. jamaicensigollected were properly and authenticated by Rraf. Okafor and
vouchers deposited at the Herbarium, DepartmeBbtdny, Nnamdi Azikiwe University, Awka.

For the trichrome studies and epidermal structdréhe different plant organs, epidermal peels amaohdverse
sections of different plant parts except the pedald petal tube (which were observed directly) waesle, stained
with safranin O and mounted in 70%glycerol. Photoographs were taken using a light microscope lagtavith
a nikkon camera.

RESULTS

Table 1: Trichome Distribution on various Parts of Stachytarpheta Species

Species Adaxial Epidermal Surface Abaxial Epidermal Surface Midrib  Petiole Stem Petal Caylx Veins
S.angustifolia +++ + +++ ++ ++ B ++ T+
S.cayannensis +++ +++ + ++ ++ - + ++
S.jamaicensis ++ + ++ ++ ++ - + ++
+++ Largely present
++ Moderately present
+ Sparsely present
- Absent
31
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Table 2: Trichome Density on the Adaxial and Abaxial Surfaces of Stachytarpheta species

Stachytarpheta species  Epidermal Surface Trichoemsiky
S. angustifolia Adaxial 11.00+9.899
S. cayannensis Adaxial 9.0045.657
S. jamaicensis Adaxial 1.00+1.41%
S. angustifolia Abaxial 12.00+8.485
S. cayannensis Abaxial 5.0045.657
S. jamaicensis Abaxial 1.50+0.707
p-value Epidermal surface ns
Stachytarpheta species ns

Results are in Mean £STD
*Column with the same superscript is not signifitadifferent

Table 2 shows the trichome density on the epidesudhce ofStachytarphetapecies. The table indicates that the
trichome density is highest in the abaxial surfat8. agustifolia(12.00+£8.485) and lower in the adaxial surface of
S. jamaicensig1.00£1.414). The analysis of variance shows mmiicant difference in the trichome density
betweerStachytarphetapecies (p>0.05) and between epidermal surfade @p)

Figure 1: Mean Trichome Density on the Three Stachytarpheta species

25.004

20.00

15.007

10.00+

Mean Trichome Density

5.00

=

T T T
S. angustifolia S. cayannensis S. jamaicensis

0.00

Stachytarpheta species

Error Bars: 95% ClI
Figure 1: Showing the mean trichome density betwggthytarphetaspecies. The figure depicts that the mean
trichome density is higheés. angustifolizand lower inS. jamaicensis.

Figure 2: Mean Trichome Density on the Adaxial and Abaxial Surfacesof Stachytarpheta species
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Figure 2: Showing the mean trichome density betwegidermal surfaces &tachytarphetaspecies. The figure
depicts that the mean trichome density is highediaxial surface and lower in abaxial surface.

Table 3: Trichome Size on Epidermal Surfaces of the Stachytarpheta species

Treatment Trichrome size (um)
S. angustifoligAdaxial) 138.4+32.0a

S. cayannensi@daxial)  295.9+23.9

S. jamaicensi§Adaxial)  411.6+164.3

S. angustifoligAbaxial)  98.1+15.7

S. cayannensi@baxial)  501.3+119.9

S. jamaicensi§Abaxial)  403.5+75.8

p-value

Epidermal surface ns

Stachytarpheta species i

Results are in Mean +STD
*Columns with the same superscript (or sharing enomn letter) are not significantly different.

Trichome size (um) is highest on the abaxial sarfatS. cayannensi§01.3+119.9) and lowest on the abaxial
surface ofS. angustifolia(98.1+15.7); the analysis of variance shows aifstgmt difference in the trichome size
betweerStachytarphetapecies (p<0.05) but not between epidermal suffaxz@.05)

DISCUSSION

The study revealed the presence of trichomes oiousparts of the plants (Table I). Trichome wasderately
present on the adaxial surfaceSfjamaicensidut largely present on the adaxial surfac&ofingustifoliaandS.
jamaicensisrom the other species. On the abaxial surfac@drte was sparsely presentSnangustifoliaand S.
jamaicensisand largely present i8. cayannensithereby delimiting it from othestachytarphetaspecies studied.
Trichome was also largely present on the midrils @ngustifolia moderately present on that $fjamaicensisnd
sparsely present on that®f cayannensigrichome was moderately present on$techytarphetapecies.

On the stem ofS. angustifolia trichome was sparsely present but was modergisdgent on the stem of
S.cayannensiandS.jamaicensisS.angustifoliais therefore delimited from the other two spechs.trichome was
seen on the petals of the three species but onaly®, trichomes were moderately present in S. stifglia but
sparsely present i6. jamaicensisand S. angustifolia On the veins as well, trichome was largely preserS.
angustifoliabut moderately present 81 cayannensisndS. jamaicensis

[14] reported the importance of trichome distribuatitypes in the different organs and parts of thatgody in the
delimitation of genera and species within the fgn8lblanaceae, [15], [16] have all emphasized tkenamic

implication of trichome. It should however be notdtdht trichome distribution in this genus is notuattant,

although they are present but not very prominetitet@ taxonomic tool to distinguish it from othengs of family
Verbenaceae. More so, [17] have noted that trichdis&ibution can be under the influence of envinemtal

factors. The micromophological characteristicsatiaf trichomes have played an important role @nplsystematic
especially of particular groups at generic and iigelevels [18]. Hence, such studies on the fiblalve brought
interest to plant morphologists and systematistsatds the diversity of trichome features [15].

On the other hand, the trichome density study efapidermal surfaces revealed the various trichdemsities on
the epidermal surfaces of the thi®eachytarphetaspecies (Table 1l). The highest trichome densigswn the
abaxial surface ofS. angustifolia(12.00t8.485) and least trichome density was on the ablaxi€ace ofS.
jamaicensig1.00t1.414). The indications from the species groupinglegown by the Duncan multiple Range Test
shows there is no significant difference in thehdme density betweeStachytarphetaspecies and between
epidermal surfaces as they all bear the same adpha the superscript. More so, the mean trichdeesity on
epidermal surface (figure Il) showed that meanhtysine density was higher on the adaxial surface trathe
abaxial surface; Trichome size (um) which was hsgjloa the abaxial surface 8f cayannensigb01.3£119.9) and
lowest on the abaxial surface $f angustifolia(98.1+15.7) and then the high frequency of theskhdmes on the
adaxial surface of the three species can be retatpdotection against excessive radiation anddrighmperature
and even as protection against some form of presl§i®], [19], [20]. However, in most cases theetecological
function of the trichomes has not really been sujgobby experimental data [21]. The penetratioharbicides in
the plant tissues is essential for the effectiventical control of weed [22].

Relatively, the anatomical characteristics pradiiicdetermine the case with which these products lwa absorbed
[23]. Trichomes in the leaf surface can intercepiv@rized drops, preventing these from reachingepiglermis.
Aromatic plants grow in sunny environments andtiti@omes which protect the abaxial surface allogvgbcretion
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to remain for an extended period of time in thenpld24] have reported the presence of glandulghdmes
secreting essential oils in the Verbenaceae faniilyese oils usually evaporate and are releasedr umigh
temperature and low humidity as well. Thus, theicwrence on the abaxial surface is mostly for quidn.
Moreover, the sites of accumulation have an immoriafluence on the effectiveness of anti-herbivenpstance
[25]. The high density of trichomes occurring oe #ibaxial surface @. angustifolias thus, a diagnostic tool for
the species, supporting its ability for secretidntliese essential oils more than in the other twectes of
Stachytarphet§26].The trichome also poses an ecological sigaifte in association with plant interaction wita th
environment thereby interfering efficiently agairsdtacks from herbivores and pathogens [27]. Aisddences
from wild and cultivated species gives supportiis ecological role [26], [29].
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