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Abstract

Abstract

The traditional Plantaginaceae s.s. includes three genera
(Plantago L., Littorella L., Bougueria L.) or sometimes accepted as a
monogeneric family with only Plantago. Recently, Plantaginaceae
s.l. has received some Scrophulariaceous genera.

This study on six Plantago species as representatives of
Plantaginaceae as well as 12 taxa representatives to Scrophulariaceae
was carried out to accept or refuse the transferring of the latter
genera. The criteria for this purpose are taken from studying their
macro-, micromorphological characters as well as the palynological
characters using both light and scanning electron microscope.

The resulted data were analyzed numerically by NTSYS-pc
program package using the UPGMA clustering method to indicate
the relationships among the studied taxa. Three dendrograms were
obtained based on macro-, micromorphological and palynological
characters, and a fourth one represents a combination of the criteria
obtained from the previous characters.

The most obvious finding from the results of the three
dendrograms; based on macromorphological, palynological and the
fourth one (combined) revealed the isolation of the six studied
Plantago species in a separate monogeneric family (Plantaginaceae
s.s.) away from the other remaining 12 taxa. This finding was
congruent with earlier taxonomic view. On the other hand, only the
micromorphological based dendrogram supports the transfer of the
eight Scrophulariaceous taxa to the Plantaginaceae s.l. with the
studied six Plantago species as recently assigned by APG 111 (2009).

Keywords: Plantaginaceae, Scrophulariaceae, pollen grain
sculpture.
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Scope of the thesis

Plantaginaceae is a cosmopolitan family distributed
In temperate and tropical regions. The traditional
Plantaginaceae s.s. includes three genera (Plantago L,
Littorella L, Bougueria L) or sometimes accepted as a
monogeneric family with only Plantago.

Recently, taxonomists have suggested different
classifications to this family. Plantaginaceae s.I. has
received a considerable attention as regards its position
among the allied families particularly the Scrophulariaceae.
Many genera that were formerly assigned to the
Scrophulariaceae (Antirrhinum, Digitalis, Linaria, Kickxia,
Bacopa, Veronica) are recently transferred to the
Plantaginaceae.

Several studies have dealt with the Plantaginaceae
s.s. while little ones performed on Plantaginaceae s.l. Thus,
the subsequent objectives aimed to:

1. Investigation of the micro and macromorphological
characters of the vegetative and reproductive parts of
the studied taxa by using both light and scanning
electron microscope (LM, SEM respectively).

2. Studying the palynological characters using LM and
SEM to get the fine details.

3. Design cumulative tables, plates and figures to show
the similarities and dissimilarities between the
studied taxa.
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4. Searching for the contribution of the macro-,
micromorphological and palynological characters of
the studied taxa in the process of taxa delimitation.

5. Determination of the degree of the affinity and
interrelationships between the studied taxa through
the application of a numerical analysis by applying
various mathematical algorithms to numerically
coded data for the different taxa to obtain a
dendrogram, which would describe the taxonomic
distance more efficiently.

6. Making of a comparative study of the proposed
taxonomic treatment in this work versus different
classification systems of Plantaginaceae.
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Preface

Plantaginaceae is a cosmopolitan family represented
by three genera Plantago L., Littorella L., Bougueria L.
and about 275 species distributed in diverse habitats
throughout the world (Bentham 1846, 1876; Wettstein
1891; Bellini 1907; Dahlgren 1975; Cronquist 1981;
Heywood 1993; Takhtajan 1997). However, Rahn (1996)
considered it as a monogeneric family with only Plantago.

Several authors stressed on the close relationship
between Plantaginaceae and Scrophulariaceae (Hallier
1912; Warming 1913; Wettstein 1935; Takhtajan 1980;
Heywood 1993; Mabberley 1997). Moreover in a
classification presented by APG 111 (2009) the concept of
Plantaginaceae was broadened to include many genera that
were formerly assigned to Scrophulariaceae (e.g.
Anarrhinum, Antirrhinum, Digitalis, Kickxia, Linaria and
Veronica) based on molecular criteria (Olmstead et al.,
1992a, 1992b, 1993; Olmstead & Reeves 1995; Wagstaff
& Olmstead 1996).

Reveal et al. (1999) made a proposal to name the
expanded Plantaginaceae which includes Scrophulariaceae
genera Antirrhinaceae or Veronicaceae to prevent
confusion with the traditional Plantaginaceae, but
Plantaginaceae the oldest conserved name had the priority
according to International Code of Botanical Nomenclature
(ICBN). Plantaginaceae s.s.is used to refer to the traditional
family and Plantaginaceae s.l. refers to the family with the
added genera from Scrophulariaceae.
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