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Abstract: The foliar epidermal studies wern carmed oul on
Andropogon gayanus and Andropogon lecforum with the aim of
determining the pallerns of wvariation 1 their epidermal
characteristics and assessing their value in species idenlification
and classification. Adaptive and endemic characters 'hat may be
useful in the identification of the savanna species (A. gayanus) are
long cells longer in length and width: short celis longer in lenglh and
width; micro hair longer in lenglh and widih; straight anliclinal wali.
Typical characters of the genus are important in the identficahon
and classification of the genus; these are celt wall large!ly thick and
straight, stomata amphistomatic, papllae largaiv nimmerons ns
uniform in size.
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Introduction

The genus Andropogon belongs to the grass family Poaceae which s a very
large cosmopolitan family consisting of about 50 to 60 fribes, 660 genera 9000
species throughout the world (OLORODE 1984; HUTCHINSON & DalLzicl 1972).
Andropogon is a genus of about 29 species almost confined to the tropical and
warm temperate regions of the world frequenltly forming an imporant par! of the
savannah grasses in the tropics. It is composed of annual or porennial grasses
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frequently with tall culms, leaf blades lnea: o @nczclate or ovale, spikelet
usually in pairs, one of each pair sessile. he clher pedicelled usually with 2
flowers with the lower florel barren or maje and the opper isexual or female
(HUTCHINSON & DaLzier 1972)

The economic importance ol Andropogon qayades includes ils use to modily
fire regimes m the sovanna cegions 1 e very oodalable when voung and serves
as basic matenals for woven rouses Andrapugodn Gayanus 1s o tughly productive
grass, which increases fucl toads, produces ntense, late dry scason fires which
seriously damage native woody species.  Andropogon lectorum s used as
animal food. ADOKI (2006) rported that Avospindliee: species of bacteria are
associated wilh rools ol Andropoyon tectorus: winch helpin fixing almospheric
nitrogen into the soil.

The grass family, Poaceae, is noled for it's wide diversity and complexily and
so has posed many problems fo the taxonomisls using the traditional method
based on gross morphology (SRivasTava 1978). Before the later part of the 19th
century, taxonomists were confined to the use ol the feature of reproductive
organs, as floral characters were considered lo provide the most valuable
indicators of taxonomic affinities (NwokeocHs 1996). Of all the non-reproductive
organs, the leafl is the mos!t widely used i plant laxonomy. (STACE 1965, 1984,
STRIVASTAVA 1978) described the leal epidernus as the second mos! important
character after cytology for solving taxonomic problems.

Following the work of METCALFE & CHaLk (1950), which today serve as
standard references on plant anatomy, the usc of vegetalive anatomical
characters in taxonomy became a routine procedure. Since then, the immense
value of the leafl epidermis and voegelatve analomy in grass systemalics has
been demonstrated by many workers, among whom are STRIVASTAVA (1978),
RENvVOIZE (1082, 1987}, Ocoinnt S Oratuien (1984 1991 and FOLORUNSO &
OYETUNJI (2007). This work 15 a contnbulion 1o the use of foliar anatomy in
taxonomy, specifically m establshing the taxunenne relationship and differences
between the two species of Anuropoyon.

Material and methods

The epidermal preparauon o! the adexiai and abuxial surfaces of the leaf
blade were made n len accessions each of Andropogon tectorun (collected
along llesa-Akure Road) and Andropogen gayanus that was collecled along
Yankari National Park in Bauchy (Fig. 1) Voucher specimens are deposited in
the Herbarium of the Departnent of Botany, Obaleny Awolowo Universily, lle-lfe,
Osun State, Nigeria. The leaves of the two plant were boiled in water for five-
minutes to soften them. The scraping method {CuTLER 1978) was used for
Andropogon tectorum and Andropogon gayanus. The specimen were
decolourized in about 5% sodium hypoclorite (domiestic bleach) for 30-60
minutes. The cleared epidermal peels were preserved in 50% ethanol, stained in
Alcian blue and counter stained n Tolwdenc blue to cnhance contrast. To
enhance the identification of cork and silica cells, sume peels were stained in 1%
Sudan IV solution. All the preparations were mounted in 25% glycerol. Both
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adaxial and abaxial surfaces of the leaves were studied. fllustrations of the foliar
epidermal features were done by camera fucida under x 25 objective power of
leitz DIALUX research microscope. Anatomical measurements were made in
ocular units at x 40 objective poweaers and converted to nucrometers, The stomata
index (1) was estimated for the 1ea! surfaces usmg the formula:

k.3

Slomata ndex (1) - X T4

S.I= Stamata Index

S= Number of Stomata per unit area

E= Number of Ordinary Epidermal cells plus subsidiary celis in the same
unit area
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Fig. 1. Areas of collection of Andropogon species used for the study in Nigeria



Results

Andropogon gayanus (adaxial) (Fig 20 and Tab. 1)

Long Cells: rectangular, consprcuously clongated (many times longer than
broad) 8-9 rowed boetween the v cell wall s thick and straight, papillae
present, numerous and uniform m sisc

Short Cells: numacrous, Sobliay cned present o rows ol 2234 cells

Prickle hairs: none scoen

Micro hairs : present and somchmes found on the short cells.

Macro hairs: none seen.

Stomata: paracytic stomata type present large, numerous, 2-3 rows per band
and dome-shaped

Anticlinal walls: straight.

Andropogon gayanus (abaxial) (Fig. 2b and Tab. 1)

Long Cells: rectangular, slightly elongaled, 4-5 rowed between the veins, cell
wall is thick and slraighl, papillag present, numerous, small and of uniform
sizes, present in between the stomata

Short cells: numerous, solitary and of equal sizes in rows of 2-3 cells.

Prickle hairs none secn

Micro hairs: present, longer on adaxial surface than on the abaxial surface.

Macro hairs: none seen

Stomata: paracytic stomata type presenl, numerous than on the adaxial
surface, 5-6 rows per band and dome-shaped

Anticlinal walls: stranght

Andropogon tectorum {adaxial) (T 2o and Tab 2)

Long cells: rectangular, conspicuousty clongaled (many time longer than broad)
7-8 rowed belween the vens, cell wall 1s thick and wavy, papillae present
with uniform size.

Short cells: present over the vems in rows of 2 or more cells.

Prickle hairs: none seen

Micro hairs: present

Macro hairs: none scen

Stomata: large, mfrequent stomata, paracylic stomata type present, dome-
shaped, 2 banded between the vemns

Anticlinal walls: wavy

Andropogon tectorum (abaxial) (Fig. 3b and Tab. 2)

Long cells: rectangular, conspicuously elongated (many times longer than
broad): 2-3 rows between the veins, cell wall is thin and wavy, papillae
present, more abundanl than on lhe adaxial surface, small and of uniform
size.

Short cells: infrequent | in conlinuous rows

Prickle hairs: none seen
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Micro hairs: none seen

Macro hairs: infrequent, long and slender with the apex sharply pointed. hair
base large.

Stomata: numerous on the abaxial than on the adaxial surface, dome-shaped,
paracylic stomilta present, 3-4 banded belweoen the vems.

Tab. 1. Some descriptive statishics of leal epidermal attributes of Andropogon

gayanus (number of measurcments n=10)

Trait Muinum Maxitnnn Mean S!a-l;durdw 7__Slnnrd1"\7rrd e‘;rar
{(um) e R deviation
) - égl_;}g(i;x_l_ ﬁli%l}i;ﬂVA-(:!Auxilulvl\'lv)_.ixj_(ll Adaxial A ial Adaxial Abaixiliar/;aaxlﬁl;(—lgl
Length of 292 324 3 S w342 019 018 1028 1$0.25
stomata
Width of stomata 2.70 191 2 6y 223 27 207 0.09 0.16  :018 120.22
Length of long 10 08 3.96 13 32 [ 11.70 5ua 162 1.98 £2.29 £2.80
cells
Width of long 1.80 162 1.87 216 1.84 1.89 0.04 0.27 +0.05 1038
cells
Length of short 1.62 187 1Tu8 220 1280 2.04 018 017 +£0.25 +0.23
cells
Width of short 1.76 112 1849 IE] (0] 128 004 016  :0.06 =20.23
cells
Lengthof micro  28.48 1080 3244 210/ SUa8 1624 194 544  :280 769
hairs
Width of micro 1.15 148 180 191 1ag 170 033 022 1046 x0.30
hairs o -
Tab. 2. Some descriptive statistics of leaf epidermal attributes of Andropogon

tectorum (number of measurements n=10)

Trait Minimum Maximum Mean Standard Standard error
(umj} - . deviation
Adaxial Abaxial Adaxinl Abaxial Adaxial Abaxial Adaxial Abaxial Adaxial Abaxial

Length of 3.27 328 328 Y2 528 360 0.005 032 +0007 +0.45
slomata
Width of stomata 220 216 220 z 252 0015 016 =002 022
Length of long 756 dhD 8 551 501 034 050 047 071
cells
Width of long 1.76 227 T 4oy 1.8 243 008 016 1011 1023
cells
Length of short 112 134 145 [ 154 t62 022 018 (030 005
cells
Width of short 072 112 079 tve 078 1 d4 0.04 034 1005 1047
cells
Length of micro 126 306 Me 9.00 +12.72
hairs
Width of micro 3.96 4 3z 41 0.18 +0.25
hairs
Length of macro 14 04 1512 14.58 0.54 +0.76
hairs
Width of micro 187 RS 148 0.40 +0.56

hairs
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Fig. 2. The leaf epidermal features of Andropogon gayanus (a - adaxial epidermis,
b — abaxial epidermis}); Ml - microhairs, S - stomata, LC - long cells, SC - short
cells, P - papillae
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Fig. 3. The leaf epidermal features of Andropogon tectorum (a - adaxial epidermis,
b ~ abaxial epidermis); Ml - microhairs, S — stomata, LC - long cells, SC - short
cells, P - papillae



Discussion

CARQUIST (1961) as reported by ILLOn (19495) stated that the leaf provides
variety of anatomical fealures thal can be of taxvnomic utility.  Results of the
study revealed that there are many anatonmcal vanabons belween the 2 species
of Andropogon studicd Howaever some of the characters were present in all of
them and may be typicad of the genas o fanly

METCALFE (1954) pointed out hat cortam character of the epidemic such as
shape of the subsidiary cclls of the stomata, nicro hairs and silica cells are
important systematically. Of all the epdermal characters studied, the length and
width of long cells, the tenglh and width of short culis, the lenglh and width of
Micro hair and anucimal wail showed sigmdicant difference belween the two
species of Andropoyon. The long cells and stiort celis in terms of length and
widlh are longer i A. gayarius than i A tectorun. Similarly, nicro hair in terms
of length and width 1s longer a1 A gayanus than m 24 tectoruni. Al these features
which are more conspicuous i A. yayanus combined with ils straight anticlinal
wall may be adaplive and endemic m the savanna specres,

Characters typical of the genus are cell wali largely thick and straight,
amphistomatic stomata type, papillag largely numerous and uniform in size. All
these characters are of taxonomic importance in the identification and
classification of the genus. n conclusion, acaptive and endemic characters in the
savanna species (A. gayanus) had been reported along with the taxonomic
characters of the genus.
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