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SUNMMARY:

Bromus L. is the largest genus inithe Bromeae Dum., including some 160 mesophytic or
xerophytic species, living world wide. Bromus subgen. Festucoides Hackel (= sect. Pnigmal
Dumort.)iincludes the perennial species having more or less developed rhizomes. Their:
spikelets are narrow,and parallel sided, and have uni-nerved glumes (sometimes tri-nerved).
The anatomy or the leaves is characteristic, slight ribbed, and with many vascular bundles
associated to schlerenchyma strands.

More than one hundred of morphological features were investigated!in the perennial
Eurasian and North African taxa to select ajset of the most important features in the group.
All them were treated as separate characters, and finally analysed to infer their taxonomic:
value, relations among the taxa, and toiidentify the evolutionary relationships.

As a result of a multivariate analyses the taxa are grouped by the type of sheaths,
indumentum, inflorescence type, spikelet size, florets number, and glumes and lemma
characters including awn traits, etc.

Morphological characters with evelutionary information were selectediand used for a
phylogenetic approach. The trees resulting from this study shows the primitive and the 1B simpie infioki
evolve species of the group. Bromus lacmonicus
The main objective of this study is to explore patterns of morphological variation, and infer

aphylogenetic approach.
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RESULTS AND DISCUSSION

This study has attempted to resolve phylogenetic relationships among Eurasian and North African taxa belonging
to Bromus subgen. Festucoides as well as to test the potential utility of the morphological characters.

A previous multivariate analyses (UPGMA and PCoA) with all the studied characters did not resulted in a good
classification, and we preferred to select a set of 70 diagnostic characters to perform a phylogenetic analysis.
Despite the low support of the clades, in all analysis resulted the same topology.

The perennial Festucoides clade is resolved as monophyletic in all analyses by moderate bootstrap support (50 %
by 10 synapomorphies (1, 27, 34, 36, 37, 39, 42, 43, 44, 48, 53, 61). Among this clade several low supported clades
are retrieved.

Parsimony analysis of morphological data retrieved parsimonious trees with a length of 805 steps (Cl 0.3565,
RI=0.5256 ). One of the most parsimonious trees is presented in figure 1, and the neighbor joining tree in figure 2.
The polytomy including the outgroup and other two clades (Bromus subgenus. Ceratochloa represented by
Bromus catharticus and a second clade including members of of Bromus subgen. Festucoides) revealed their
simultaneous and primitive origin earler than Bromus subgen. Stenobromus and Bromus subgen. Bromus that
diverged recently. It is congruent with the suggestions made by Stebbins (1981) and partially with Pillay & Hilu
1995) studding chloroplast DNA variation concluding that subgenus Ceratochloa diverged at first while Bromus
and Stenobromus diverged later, probably originated from similar ancestors than Festucoides.

Within Bromus subgen. Festucoides six major clades are defined by morphological characters. The most primitive
species (B. ramosus, B. bennekenii, B. connfinis B. bikfayensis and B. sypileus) diverged early.

Our results do not support clearly a diverse group as Bromus subgen. Festucoides because the more diverse a
group to be analyzed is, the more difficult is to find suitable characters to score, especially morphological ones
(Endress 2003).
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SUMMARY OF PARSIMONY-TREE PARAMETERS
Tree length = 805
Consistency index (Cl) = 0.3565

Cl excluding uninformative characters = 0.3130
HI excluding uninformative characters = 0.6870
Retention index (RI) = 0.5256

Rescaled consistency index (RC) = 0.1874
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Figure 1. Phylogenetic analysis of Bromus subgen. Festucoides based on the morphological
data. One of the most parsimonious trees obtained with the maximun parsimony
method. The number of changes are represented in black. The bootstrap values appear
along the branches. Scale bar= 10 steps. C= Bromus subgen. Ceratochloa, S= Bromus
subgen. Stenobromus, B= Bromus subgen. Bromus

CONCLUSIONS
1.The overall evidence of this study suggest that Bromus subgen. Festucoides is a monophylletic
taxon but evidently the groups of species whithin it are not strongly supported.

2.Phylogenetic relations are not entirely resolved.
3.Morphological data low support classical groups in Bromus subgen. Festucoides.
To increase resolution and support within the phylogeny further efforts are:

- to increase taxon sampling.

- to increase character sampling including molecular analysis.

MATERIAL AND METHODS

Taxa included in this study. Most Eurasian and North African taxa belonging to
Bromus subgen. Festucoides (=Sect. Pnigma) were studied (table 1). Taxon sampling.
These investigations were based on collected material, and sheets mainly from K, but
also by B, C, FCO, JACA, LEB, LISI, LISU, MA, P, SANT, SEV. More than 1000 specimens
were examined in this study (a list is available on request). In some cases we didn’t
have available material and, it was necessary to compile the information in literature.
Morphology. All the characters used in former studies Rechinger (1970), Smith (1980),
Tselevev (1983), Davis (1985), Acedo & Llamas (1999, 2001, 2008), Bacic & Logan
(2001), Malyschev and Peschkova (2001), were checked in herbarium material and in
our own specimens in order to assess their taxonomic value. Additional characters
were included according to our observations.

Numerical Analyses. -We carried out a hierarchical clustering with all the 46 taxa and
130 characters and 5 ratios, using Gower’s coefficient for mixed data, and UPGMA

Dense algorlthms of the SYN-TAX 2000 (Podani 2001).
'B lysis. All analysis were performed using PAUP* 4.0b10 (Swofford
V:,’,':tu, 2002). Only 70 (Table 1 ) of the 124 characters studied in previous numerical analysis

were used. As we have few qualitative characters available for this study we have
used quantitative data because one can recover phylogenetic information from these
data (Thiele 1993). Values of some quantitative characters were coded using several
ranges according to their variation (Table 1).

1 According with our knowledge of the genus Bromus, nineteen characters (highlighted
T wih * in table 1) were weighted 3, and other five (** in table 1) were weighted 6.

In a second analysis eleven characters (between brackets in table 1) parsimony-
uninformative presenting some variation within taxa were excluded.

Festuca altissima, was used as outgroup, and representatives from other Bromus
subgenera have been introduced for comparison: B. catharticus (subgenus
Cer B. i (k ) B. scoparius (subgenus
Bromus). Gaps are treated as "missing".

Parsimony analysis (MP) were conducted with heuristic search and the default search
options: 100 random addition replicates and the tree-bisection-reconection (TBR)
brach swapping algorithm.

Branch support was assessed by the Bremer support index and the robustness of
clades by means of bootstrap analysis (100 replicates and 10 heuristic search).

Trees were drawn with TreeView (Page 2000).
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Figure 2. Neighbour joining tree inferred from the analysis of 59 of the 701 i ot sy R
morphological characters used in MP analysis presented as phylogram. The o B oo Sl B0 2 A v
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along the branches. The scale bar indicates 10 changes. C= Bromus subgen.
Ceratochloa, S= Bromus subgen. Stenobromus, B= Bromus subgen. Bromus.
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