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Abstract

Stipe anatomy of seven Preris species collected from various locations in the Southwestern Nigeria was
investigated. This was with a view to identify characters of the stipe anatomy that are important in delimiting
the species. Transverse sections (TS) of stipe at proximal median and distal regions were cut with the aid of a
Reichert Austria sledge microtome at 10 p thickness. Sections were stained in Safranin O for five minutes,
rinsed in three successive changes of water and counterstained in Alcian blue for five minutes. The
counterstained sections were rinsed in three changes of water, and then treated in serial grades of alcohol.
Observation of prepared slides was made under light microscope. Based on the shape of the vascular bundles,
the Preris species fall into three categories which are inverted Omega, V or U shapes. The adaxial grooves varied
from proximal to distal regions in all the species except in P. ensiformis where it was uniform throughout the
regions.
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Introduction

Pteris L. belongs to the family Pteridaceae with a global distribution especially in Africa, and America.
It comprises 250 species of which 61 occur in Africa (Roux, 2009). Unsuccessful attempts have been made to
cither unite it with other genera in a higher monophyletic unit or divide it into a convenient natural group
(Price, 1974). Many of the infrageneric groups in the genus Preris form intricate complexes and makes critical
characters for identification difficult.

Anatomical features of the stipes have proven to be useful for taxonomic purposes (Ummu-Hani ez a/.,
2013). With more available data identification process becomes much easier for distinguishing species.
Moreover, vascular anatomy of ferns has been useful in showing successive stages of development, position,
interrelationship and structure of different vascular components of the mature fern and even phylogenetic
relationship (Remsi ez 4/., 2016). However, the stipe anatomy of some members of Pteridaceae from regions of
America have been carried out but none on Nigerian species, hence this study.
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Materials and Methods

Transverse sections of stipes (petiole)

The transverse sections of the stipes from each of the seven of Preris species studied were done at 10 pm
using Reichert Austrie sledge microtome. Sections were preserved in 50% ethanol. The sections were stained
in Safranin O for five minutes, rinsed in three successive changes of water and then counter stained in Alcian
blue for five minutes. The counter stained sections were rinsed again in water and then treated in serial grades
of alcohol (50%, 60%, 70%, 80%, 90% 100%) for dehydration and differentiation processes. The sections were
mounted on clean slides in 25% glycerol. Photomicrographs were taken with the aid of Accu-scope trinocular
microscope (ACCU-scope 33001 LED Trinocular microscope with 3.2 MP CMOS digital camera) and
microscopic observations of the anatomic features of the stipes were done, described and recorded.

Results

P. togoensis (Figures 1- 6)

Outline: Apple or heart shaped in proximal and median, spherical in distal region with

adaxial concave and abaxial convex.

Cuticle: Thin and gently undulating.

Epidermal appendages: None

Epidermis: Uniseriate and biseriate; shape circular to oval.

Cortex: The cortex consists of three to ten layers of polygonal sclerenchyma cell lies after the epidermis.
Parenchyma cells circular oval and polygonal

Vascular bundle: Amphicribral, V-shaped, fused, conjoint and concentric.

P. vittata (Figures 1- 6)

Outline: Apple shaped

Cuticle: Prominent, relatively thicker than the other species, striated and gently undulating Epidermal
appendages: Short muticellular and multiseriate trichomes present

Epidermis: Uniseriate

Cortex: It consists of oval circular and polygonal shaped parenchyma cells.

Cell inclusions: Crystal druses present in proximal region

Vascular Bundle: Amphicribral, V-shaped, fused, conjoint and concentric.

P. ensiformis (Figures 1 - 6)

Outline: Pussycat face, adaxial flattened, abaxial convex in all regions.

Cuticle: Prominent and undulating,

Epidermal appendages: None.

Epidermal cell: Some portion of the epidermal cell are not distinguishable from the

sclerenchyma cell that followed the epidermis other portions are either uniseriate or biseriate. The
cylindrical shaped sclerenchyma cell extends from cortex to epidermis. A small portion on the adaxial surface
has its epidermis distinguished from the sclerenchyma of the cortex. Epidermal cells are circular or oval while
the sclerenchyma cell is polygonal.

Cortex: Most portion of the cortex is occupied by parenchyma, their shapes ranges from circular, oval,
short rectangular to polygonal.

Cell inclusions: Crystal druses are present in the parenchyma cell of the cortex and in the phloem in the
distal region while styloid crystals are present in the proximal region.

Vascular bundle: V shaped, fused, coinjoint, concentric, amphicribral.
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P. mildbraedii (Figures 1- 6)

Outline: Apple shaped, adaxial concave, abaxial surface convex in all the regions.

Cuticle: Thin and undulating.

Epidermal appendages: None

Epidermis: Uniseriate, biseriate, 1-3 layers of elongated, cylindrical shaped cells

Cortex: Few lays of schlerenchyma cell run from epidermis to the cortex. Cortex mostly occupied by
circular, oval, short cylindrical, polygonal shaped parenchyma cells.

Cell inclusions: Crystal druses present in all the regions,

Vascular bundle: Omega shape, fused, conjoint concentric and amphicribral.

P. similis (Figures 1- 6)

Outline: Circular in proximal and distal, but slightly depressed in the median region forming more or
less apple shape

Cuticle: Thin, gently undulating,

Epidermal appendages: Trichomes are present.

Epidermal cell: Uniseriate, circular, oval in shape,

Cortex: The cortex consists of four to eight layers of sclerenchyma cell, polygonal in shapes. Parenchyma
cell are mostly circular, few polygonal and oval.

Cell inclusions: Crystal druses present in proximal and distal regions.

Vascular bundle: Omega shaped, fused, conjoint and concentric amphicribral.

P. togoensis (Figures 1-6)

Outline: Apple or heart shaped in proximal and median, spherical in distal region with adaxial concave
and abaxial convex.

Cuticle: Thin and gently undulating.

Epidermal appendages: None

Epidermis: Uniseriate and biseriate; shape circular to oval.

Cortex: The cortex consists of three to ten layers of polygonal sclerenchyma cell lies after the epidermis.
Parenchyma cells circular oval and polygonal
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Figure 1. Transverse sections of the proximal regions of stipe showing outlines in seven species of Preris
studied. A: P. acanthoneura, B: P. atrovirens, C: P. ensiformis, D: P. mildbraedii. E: P similis, F:P. togoensis,
G: P. vittata. Legend- EP: Epidermis, VB: Vascular bundle

Legend: EP- Epidermis; VB- Vascular Bundle. Bar = 1000 pm
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Figure 2. Transverse sections of the median regions of stipes showing outlines in seven species of Preris
studied. A: P. acanthonen, B: P.atrovirens, C: P. ensiformis and D: P. mildbraedii, E: P similis, F: P.togoensis
and G: P. vittata

Legend: EP: Epidermis; VB: Vascular bundle, Bar = 1000 ym
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Figure 3. Transverse sections of distal regions of stipes showing outlines in seven species of Pteris studied.
A: P. acanthoneura, B: P. atrovirens, C: P.ensiformis, D: P. mildbraedis, E: P.similis, F: P. togoensis and G:

P. vittata
Legend: EP: Epidermis, VB: Vascular bundle, Bar = 1000 pm
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Figure 4. Transverse sections of proximal region of stipes showing cortex in Preris species. A: P.
acanthoneura, B: P. atrovirens, C: P.ensiformis, D: P. mildbraeds, E: P. similis, F: P. togoensis and G: P.
vittata

Legend: EP: Epidermis, VB: Vascular bundle, SC: Sclerenchyma, PH: Phloem, XY: Xylem, PM: Parenchyma, CO:
Cortex., Bar = 1000 um
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Figure 5. Transverse sections of median regions of stipes showing cortex in Preris species. A: P.

acanthoneura, B: P. atrovirens, C: P. ensiformis, D: P. mildbraedii. E: P. similis, F: P. togoensis, G :P. vitatta
Legend: SC: Sclerenchyma, PH: Phloem, XY: Xylem, PM: Parenchyma, CO: Cortex
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Figure 6. Transverse sections of distal regions of stipes showing cortex Preris species. A: P. acanthoneura,
B: P. atrovirens, C: P.ensiformis, D: P. mildbraedii, E: P. similis, F: P.rogoensis, G P. vittata
Legend: SC: Sclerenchyma, PH: Phloem, XY: Xylem, PM: Parenchyma, VB: Vascular bundles

Discussion

Several authors consider the structure of vascular bundles significant in identifying the groups, these
include Ogura (1972), Bondada ez al. (2006); Olga and Ignacio (2012) among others. According to Pitterman
et al. (2015), the stele of the carly diverging Polypoids families including Saccolomataceae, Cystodiaceae,
Lindasaceae, Loncititiaceae, Densteadiaceac and Pteridaceac are generally described as Omega(hippocampus)
shape with some variations in the Cystodiaceae and Lonchitidaceae. Moreover, the exclusive presence of
dictyostele in the petioles of more derived fern lineages suggests that the xylem structures was under strong
selection for drought resistance during the Coenozoic period. Roux and Van Wyx (2000) clearly confirmed
that stipe characters especially anatomy are more useful at the generic level and family level than at species level.

Anatomy of the transverse sections of the stipes of the species of the Preris studied can be used to delimit
them (Tables 1-3). The outlines vary from apple in P. acanthoneura, P. atrovirens and P. togoensis; cat’s face in
P. ensiformis and circular in P. similis. Grooves or depressions were observed in all regions of the stipe in all
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species except in P. ensiformis. The pattern and composition of tissues are almost uniform in all the species
studied. The arrangement and shape of the vascular bundle varies and is of taxonomic importance in this genus.
Generally, fused conjoint amphicribral arrangement is common to all the taxa but Omega shape vascular
bundle is associated with P. acanthoneura, P. atrovirens, P. mildbraedii P similis and P. togoensis, V- shaped in
P. ensiformis and U-shaped in P. vittata.

Cellinclusions found in the petioles include crystal druses, styloids, starch granules and tannins (Figures
7-8). The distribution of cell inclusions in the petioles of the fern species may be utilized in delimiting some of
the species. For instance, druses were present in proximal and median region of the stipe in P acanthonenra, in
all stipe regions in P. atrovirens and P. mildbraedii, styloids were peculiar to proximal regions in P. ensiformis
and P. mildbraedii.

Table 1. Summary of the features in proximal regions of stipe of the Preris species

Species Ada).(ial Aba)'(ial Druses Starch Styloids Tannins
outline outline granules
P. acanthoneura Slightly concave Convex + _ _ +
P. atrovirens Concave Convex + + _
P. ansiformis Flattened Convex + _ + _
P. mildbraedii Concave Convex + _ + +
P. similis Flattened Convex + _ B +
P. togoensis Concave Convex + + _ +
P. vittata Flattened Convex + _ B +
Legend: + Present; - Absent
Table 2. Summary of the features in median regions of stipes of the Preris species
Species Adaxial outline Abau'(lal Crystals Starch grain Styloids Tannins
outline
P. acanthoneura Concave Convex _ _ _ +
P. atrovirens Concave Convex _ _ _ +
P. ensiformis flattened Convex + _ _ _
P. mildbraedii Concave Convex + _ _ +
P. similis Slightly concave Convex + _ B +
P. togoensis Flattened Convex + + _ +
P. vittata Concave Convex _ _ _ +
Legend: + Present; - Absent
Table 3. Summary of the features in distal regions of stipes of the Preris species
Species Ada).nal Aba).ﬂal Druses Starch grain Styloids Tannins
outline outline
P. acanthoneura Round Convex + _ _ +
P. atrovirens Concave Convex + _ _ +
P. ensiformis Flattened Convex - _ _ _
P. mildbraedii Concave Convex + + - +
P. similis Concave Convex _ _ - +
P. togoensis Concave Convex + + _ +
P. vittata Concave Convex + _ _ +
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Figure 7. Ergastic substance in proximal stipe regions of Preris species. A: Druses in xylem of P.
acanthoneura, B: Starch granules in parenchyma of P. atrovirens; C: Styloids in xylem of P. ensiformis; D:
Tannis and druses in parenchyma of P. mildbraedii, E: Druses in phloem of P similis, F: Druses in phloem
and parenchyma cells in P. togoensis, G :Druses in phloem of P. vittata

Legend: DR: Druses; SG: Starch granules, STY: Styloid, A: Tannins
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Figure 8. Ergastic substances in median (A-D) and distal (A-H) stipe regions of Preris species. A: Druses
in parenchyma cells of P. acanthoneura, B: Druses in phloem and parenchyma cell P. atrovirens, C: Druses
in phloem cells of P. mildbraedii, D: Starch granules in P. zogoensis, E. Druses in phloem and parenchyma
cells of P. atrovirens, F: Druses in parenchyma of the cortex, P. mildbraedii, G: Druses in phloem cell of P.
similis, H: Starch granules in P. togoensis

Legend: SG: Starch granules, DR: Druses

Conclusions

In conclusion, the seven Preris species can be delimited based on their stipe anatomical characteristics.
such as shape or stipe outline, cell and tissue arrangement of the epidermal layers. Stipe shapes in P. vittata and

P. ensiformis deviates from the hippocampus type possessed by the most members of the family Pteridaceac.
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