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Abstract

The news subheading summarizes an anicle's
conkents in several septences 10 support he
headline limited 1o solely conveying the main
conients, So, it is pecessey © gener com-
pelling news subheadings in consideration of
the structural charactonstios of the news, In
this paper, we propose a subteading generation
model using topical headline information. We
inroduce a discriminative leaming method that
utilizes the prediction resak of masked headline
tokens. Experiments show tha the proposed
model is effective and cutperforms the compar-
dive models on hear pews deasels wrinen in
1wo languages. We also show that our model
performs robustly on a small dataset and vark
ous masking ratios, Quakitative analysis and hu-
man evaluations also show ®iatthe overall qual
ity of generated subbvadiags improved over the
comparative models.

turc the topical knowledge from the bady of the
article. The main approach is to add auxi liary sig-
nals to make the model sware of topical knowledge.
Douet al. 2021) and Aralikatte et al. (2021) add
an external guidance signad by lexical similarity be-
tween input text and summary. Yamada ctal, 2021)
extracts the context word sequences from the refer-
ence 10 reflect some important phrases from the ar-
ticle. Although these external auxiliary sources pro-
vide diverse topical signals, they are cast-intensive
to heuristically manipulate and have limitations in
guiding the overall topical information of the ari-
cle. Other approaches incorporate contrstive leam-
ing into sequence-to-sequence (seq2seq) model,
allowing the model to leam topical representation
of the input text (Lee et al, 2021 Liv et al., 2021;
Wa etal, 2020). They explicitly constricts positive
or negative inputs to introduce contrastive loss as

an augmentation of MLE training.
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1 Introduction
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the attention and interest of the readens (Dor, 2003;
Iantidou, 2009; Ecker ctal,, 2014). However, the
headline is written in a brief form of short sen-
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content of the nows artick
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Introduction

The genus Quercus constitutes one of the most important

and diverse of the forest of

southwestern Europe and North Africa (Bussotti &
Girossoni, 1998; Gil-Pelegrin e al., 20017; Vil %
et al., 2023). It has long been associated with great

it ay, linked o the iderahle genetic richness
and intra- and imerspecific hybridization, reflected
in the high morphological variability disclosed by its
taxa, as well as the numerous intermediate forms that
result {Denk e al., 2017 and references therein). The
number of taxa is still debated among botanis as
the definition of the biological concept of a Quercay
species is still unclear due to hybridization between
different taxa and species, in particular (Burger, 1975
Vila-Vigosa er al., 2022).

Akey example is (. faginea Lam. (s.1), a complex of

Ibero-Maghrebian species (Iberian Peninsula, Moroceo,
Algeria. and Tunisia) which includes different forms
and species; (L fagines Lam. (5.58), O. canarfensiy

ity, . flrgine subsp. Sroterod £ maresccang

Mew insights about Qwercus fmginea (5.1.) taxonomic status in northem Africa. Mediterr. Bot.

. faginea (Schwarz, 1964), before they were included
in Q. lus and Q. pub Willd., respectively.

The classification of this complex, etherwise known
as (0. lusitanica (5.1} (whose forms of the species sensu
lato were included under Q. fusitanica) or (. faginea-
mirbeckit Villar, has continuously raised many problems
since Lamarck (1783) described his Q. fagines Lam.
as a different species from his (. fusifarica Lam. (of
Vizquez ef al, 2018; Aissi ef al., 2021). Despite this,
there is a tendency towards simplification, especially
in the Iherian Peninsula, since the separation of the
ics faginen and canariensis (incl. Q. lusitanica

i Webb; . sl (Webb)y
Cout., Amaral Franco 1990, Vazquez et af., 2018) by
Schwarz (1964), and the subdivision of Q. faginea into
two subspecics (fagines & broterod) by Amaral Franco
{1990).

The same status is in foree in Algeria since the recent
taxonomic study (Adssi et af, 2021). On the latter,
representative samples of the country's stands were
selected and morphological analysis was carried out

Key words: Quercus, bark. anatomy, fibre, sieve tube elements

L Intreduction
The Portuguese oak (Quercus faginea Lam.) is a species
native to the western Iberian Peninsula and the North
African countries of Morocco, Tunisia, and Algeria. The
species grows well in the temperature range of 15-25"Cin
the summer and from -4 to 8 °Cin the winter, with annual
precipitation between 350 and 2000 mm (Oliveira et al.,
2001). It is & medium-sized deciduous or semievergreen
tree growing to a height of 20 m and a diameter of 80 cm.
In Portugal, Quercus faginea coexists with other oak
species such as Quercus ilex L., Quercus suber L., Quercus

pyrenaica Willd, and Quercus robur L. The distribution has

become fragmented in the last centuries (Fabiio & Sil
19%6), and there are concerns on future area reduction
with warming and reduced rainfall trends, since drought
is the main limiting factor of sub-Mediterrancan oaks
(Cotillas et al., 2008}, specifically for Q. faginea (Corcuera
et al., 2004; Montserrat-Marti, 2000).

Studies on bark anatomy are scarce when compared

to previous studies on wood. However, knowledge on bark
dividual

a,

structure and its variation within and between i

Trockenbrodt, 1994; Quilho et al., 2000; Jorge et al, 2000;
Babuetal, 2010; Arthan & Giiveng, 201 1; Tavareset al, 2011).

Only very limited information was published en the
bark of the Quercus L. species. Bark anatomy of white
and northern red oak was first described by Chang
(1954). Whitmaore (1962) compared the bark structure
and surface pattern of mature trees of €. robur, Howard
(1977) observed the bark structure of 11 Quercus species,
Trockenbrodt (1991, 1994, 1995) studied the qualitative
and quantitative anatomy of Q. robur bark, and Sen et al.
(20114, 201 1b) described in detail the bark of Q. cerris L.
var. cerris. One exception is the research effort and detailed
knowledge gathered on Q. suber bark, which is due to the
economic importance of its cork compenent, as reviewed
by Pereira (2007)

The present study investigated the bark structure as
well as between- and within-tree size variation of the sieve
tube elements and secondary phloem fibres in Q. faginea.
The results are the first to be published on the bark of
this species, thereby also adding new information on the

of a species, as well as age-related trends, are important to
assess bark’s diagnostic value and to determine its potential
uses (Roth, 1981). In this area. literature is also scarce (ie.

tructural characteristics of Quercus spp. barks, We also
think that this knowledge, besides being necessary to
assess potential bark uses, has a role in the research on the
sustainability of £ faginea in its indigenous regions.
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1 | INTRODUCTION

In temestrial plants, water stress due to limited water availability can
ultimately |ead to critical dehydration of the different argans and tis-
sues (leaves, stems, and roots) beyond the point of recovery, eventu-
ally resulting in the death of the individual (Guadagna et al, 2017;
Trifilis et al, 2023; Alon et al, 2024). In recent years, there has been

an increasing number of studies canceming the causes of plnt death
and organ damage, with a special focus on the link between fydraulic
failure: and the death of the surrounding tissue, especially in leaves
and stems [Brodribb et al, 2021 Mantova et al, 2021 Johnson
et al. 2022: Mantova et al. 2023} Given the impartance of drought
stress in plant praductivity and martality events under resent and
future conditions (Xu et al, 2019; McDowell ot al., 2022], furthering
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Abstrack: The valid deciduous Guercus L species from Nerth Africs have been largely discussed by
many authors. The current species remain yet uncertain. In this study, we compare several popula-
tions of presumably Q. cameriensis Willd. and 0. fagines Lam. from Algesia with pure populations of
these species from the northeast of the lberian Peninsula, Different morphological characters from.
leaves have been analyzed. Principal components analysis and a canonical analysis of principal
and the seven

coordinates have been used to observe the relationship between samples, grouy
quantitative variables. Distances among centroids have been reported and a SIMPER procedure

has also been executed to bether explain the different variability within and between groups. PER-
MANOVA has been applied to test for significant differences between the groups. For the trichomes
study, ANOVA models have been used. From our anabysis, we conclude that in Algeria, we have
a single Q. cwntriensis Willd, population, different from the Iberian population we examined. 1t
probably corresponds morphologically to (0. srirbeckii Durieu, currently considered a synonymy of
O canuriesis Willd., and for the *Q. figinen” group we have two Algerian populations: Q. figie
Lam. subsp. faginen, found in the northeast lberian Peninsula, and Q. temoenensis (A.DC.) Maire and
Weiller ex Greuter and Burdet. Previous sesults from other authoes have alsn heen discussed.

Keywaords: merphometry; Quercus; (1. faginai; (. canariensis; Algeria; Catalonia

1. Introduction

Quercus L {Fagaceae) is widely distributed ghout the Northern | .
both in the Holarctic (Nearclic and Palaearctic), the Neotropics (with the soulhern limit
found in Colombia, whete a single species, Q. Jnumboldtii Bonpl,, is known), and some
parts of the Oriental region, almost overlapping the Fagaceae distribution [1]. Currently,
it includes more than 400 species, although less conservative authors suggest there could
‘be more than 500 or 600 [2.3]. The current consensus [4] shows that Querces is divided
inte two subgenera: Quercus and Cerris. The subgenus Quercas is divided into five sections
{Protobalanus, Poenticae, Virentes, Lobatar, and Quercus) and the subgenus Cerris includes
three sections {Cyclobnlanopsis, lex,and Cerris). The genus Quercus L. (Fagaceae) is known
for its complexity, and the difficulty that taxonomists face in classifying the taxa they
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he leaves of Quercus faginea are highly variable in shape and size, typically deciduous or semi-deciduous.

Imernational Journal of

e=

Plant Biola,
[ s | &

- - -
T———— Opposing viewpoint
FSaiie 2002108 =1 ComPLUTENSE Morphological and Taxonomic Analysis of the Quercus faginea
T ——— and Quercus canariensis (Fagaceae) Complexes in Algeria

New insights about Quercus faginea (s.1.) taxonomic status in northern Africa

Ameur Bouandas 1%, Latifa Belhoucine-Guezouli 2, Francesc Oliva 3, Bechir Suheil Gaouar Semir 1,
Abdeldjalil Aiss §

Khedidja Bendjebbar *, Francisco M. Vizquez Pardo * and Juli Pujade-Villar *

Beeeived: 11 July Aceepteid 5 May 2023 | Published enlin

Labaratoire de Physiologie, Physiapatholage. et Biochimie de la Nutrition, Département de Biologie,
Faculti des Sciences de la Nature o de la Vie et 5o de laTere et de I'Univers, University of Abou Bekr
Belkcaid Tlemcen, Rocade 2, 1. 119, 13000 Tlemeen, Algeria; ppabionutiigmail com

Abstract. The geaus Qwerces is known for its abundant hological

ity that is characterized by th

diversity and phenomena of hybridization and intugression found in a number of iis species. The number of faxa * Lab. de Recherche N° 31, Dipartement des Ressources Farestienes, Faculte des Sciersces de la Natuee et de la
conlinues (o change and evolve despite systematists” atiempts o clarify and simplify it. The Quercus faginea .1, complex Vie ot Sciences de Ia Terre t de "Univers, University of Abou Bekr Belkaid Themeen, Rocade 2, K. 118,
represents one of the most conclusive and comples examples found in the North-Western Meditersancan and North Africa. 13000 Tlemeen, Mlgeria; belhoucine laba2yahanfr (L B-G.; bendebbar ka8 figmail.com (K 1)

Nevertheless, the systematics of this complex have undergone a remarkable evolution from the first Lamasckian taxa . ' de Ceng 1 Estadistica, Facultat de Beologia, Universitat de Barcelona,

Tusitmica and ©. faginea 1o the present day, especially in the Iberian Peninsula, Tunisia, and Algeria, by virtue of the Avda, Diaganal 643, I na, IQT,“,.I folivaub.edu
recounized taxa To compare Moroccan taxa with those found in other regions, as well as update the taxonomic stas of 4 Unidad de Bicdiversidad Vegetal, Departamenta de Produccidn Forestsl y Pastos, Instituto de Investigaciones
populations found in Marecce, data found in a corresponding bibliography was used for a eritical and objective analysis. Agrarias “Finca La Orden.Valdesequera” (CICYTEX), Consejeria de Ecanomia ¢ nfrasstructuras, Junta de
Although the taxonomic situation remains unresolved, the analysis found that there is a likely presence of the figinee Extremadur, A5 km 572, 06187 Guadajira, 5 cquSi

Meroceo, while also antic he ion of a new ical analysis that accounts for the stable ?  Departament de Bologia Evalutiva, Ecologia i Ciincies Ambientals. Facultat de Biologia,
criteria used for an infraspecific distinetion. The rest of Moroceo's stands seem to be represented by Q. canariensis and Universitat de Barcelona, Avda. Dusgenal £43, (8028 Barcelona, Spain; pujadeub edu
. faginea subsp. broterai. Considering the uncertain existence of meroecana, further study of its distiner moepholegical *  Comespandence: bouar .

and biogeographical peculiari

¥ I8 required,
Abstract The

i deciduous CQuercus L spe
many authors. The current species remain yet uncertain. In this study, we compare several popula-
st Willd. and )
check for these species from the northeast of the Iberian Peninsula, Different morphological characters from

23, New insights about Cherees figpinea (3 1) taconomic status in norther Africa. Mediterr. Bot upuates - e ) ) L )
0.5209mbot £996 leaves have been analyzed. Principal components analysis and a canonical analysis of principal

K d . - e . iess from Morth Africa have been largely discussed by
eywords: morphological traits, inf fic distinet ¥ )
i Braun-Blang. & Maire) Vill

ity, 0. fisginea subsp. brateroi £, marsecana

tions of presumably 0. o a1 Lam. from Algesia with pure populations of

How to eite: Aissi, A
44, 682096, lttps://doio

coordinates have been used to observe the relationship between samples, groups and the seven
quantitati

variables. Distances among centroids have been reported and a SIMPER procedure
hias also been executed to better explain the different vasiability within and between groups. PER-
MANOVA has been applied bo best for significant differences between the groups. For the trichomes
study, ANOVA models have been used. From our analysis, we conclude that in Algeria, we have

Intraduction . fi

nea (Schwarz, 1964), before they were included
sitanica and Q. pubescens Willd., respectively.

The genus Quercus constitutes one of the most important The classification of this complex, otherwise known
and diverse components of the forest ecosystems of  as (. fuvitanica {5.1) (whose forms of the species sensu
southwestern Europe and North Af {Bussotti &  lato were included under 0. lusitanica) or 0. faginea-

a single Q. camuriensis Willd. population, different from the Iberian population we examined. 1t
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Ibero-Maghrebian species (Iberian Peninsula, Morocco,
Algeria, and Tunisia) which includes different forms

and species; 0. faginea Lam. (s5), 0. canariensis

mivbeckif Villar, has continuously raised many problems
sinee Lamarck (1783) deseribed his ©. figines Lam
as a different species from his Q. fusitmrica Lam_ (cf

squez e al., 2018; Aissi ef al., 2021). Despite this

re is 4 tendency towards simplifieation, especially
in the Iberian Peningula, since the separation of the
two species faginea and canariensis (incl. 0. lusitanica
var. sai: i Webh; (. sal (Webb)
Cout., Amaral Franco 1990, Vizquez ef af., 2018) by
Schwarz (1964), and the subdivision of . jaginea into
two subspecies (fagines & hrotersd) by Amaral Franco
(1990).

The same status is in force in Al since the recent
taxonomic study (Aissi et al.. 2021). On the latter,
representative samples of the country’s stands were
cted and morphological analysis was carried out
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fuginen” group we have two Algerian populations: . fagine
inen, found in the northeast lberian Peninsula, and Q. temcemensis (A DC.) Maire and

cuter and Burdet. Previous results from other authoes have also been discussed.

Quercus L{Fagaceae) is widely distributed throughout the Northern Hemisphere,

bath in the Holarctic (Mearctic and Pal, ic), the M pics (with the
found in Colombia, where a single species, Q. lumbaldtii Bonpl

i known), and some
parts of the Oriental region, almost overlapping the Fagaceae distribution [1]. Currently,
it includes more than 400 species, although less conservative authors suggest there could

be more than 500 or 600 [23]. The current consensus [4] shows that (hierces is divided
into bwo subgenera: Quercus and Cerris. The subgenus Juercus is divided into five sections
{Protobalenus, Ponbicae, Virentes, Lobatae, and Quercus) and the subgenus Cerris includes
three sections [Cyclobelanopsis, lexand Cerris). The genus Quercis L. (Fagaceae) is known
for its complexity, and the difficulty that taxonomists face in classifying the taxa they

Quercus species studies
Morphology studies
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Abstraet. The genus Guercas is known for its tasonomic y that is chasncterized by the sbundant

diversity and of hybridization and i jon found in o number of its specics. The number of 1
continues to change and evelve despite systematists” auempts to elarify and simplify it. The Ouercue foginea s.1. complex
represents one of the most conelusive and complex examples found in the Nortls-Western Meditersancan and North Afriea.
Nevertheless, the systematics of this complex have undergone 1 remarkable evolution from ihe first Lamarekian taxa 0.
Jusitannica and O faginea 10 the present day, espeeially in the Therian Peninsuls, Tunisia, and Algeris, by virtue of the
recognized taxa To compare Morocean taxa with those found in ether regions, as well as update the taxonomic starus of
populations found in Marecee, data found in s corresponding bibliogeaphy was used for a critical and objective analysis.
Although the taxonommie situatien remains wnresolved, the analysis found that there is a likely presence of the fipinea
wariery in Moraeeo, while also anticipating the o0 of 3 new analysis that secounts for the stable
criteria used for an infaspecific distinction. The rest of Moracea's stands seem to be represented by 0. conarienss and
@ faginea subsp. broero. Considesing the uncertain existence of marecana, further study of its distinct morphological

and bingeographical peculiarity is required
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Introduction

The genus Puercus constitules one of the mostimportant
and diverse components of the forest ceosystems of
southwestern Europe and North Aftica (Bussoti &
Grossoni, 1998; Gil-Pelegrin et al., 2017; Vila-Vigosa
et ai., 2023). 1t has long been associated with great
controversy, linked to the considerable genetic richness
and intea- and interspecific hybridization. reflected
in the high morphological variability disclosed by its
taxa, as well s the numerous intermediate forms that
result (Denk et al., 2017 and references therein). The
number of taxa is still debated among botanists, as
the definition of the biological concept of a Quereus
species is still unclear due w hybridization between
different taxa and species, in particular (Burger, 1975;
Vila-Vigosa er af., 3023).

Akey example is 0. fagiea Larn. (511, 2 complex of
Ibero-Maghrebian species (Iberian Peninsula. Moroeco,
Algeria, and Tunisia) which includes different forms
and specics; (. faginea Lam. (5.5), Q. canariensis

ity, 0. g . broteri f

fiaginea i5.1) taononic satus in notlem Aftica. Mediteer. Bot

0. faginea (Schwarz, 1964), before they were included
in Q. lusitanica and O. pubesceny Willd., respectively.

The classification of this complex, otherwise known
as 0. lusitanica (5.L) (whose forms of the species sensu
lato were included under @ lusitanica) or Q. faginea-
umirbeckii Villar, has continuously raised many problems
since Lamarck (1783) deseribed his ©. fuginea Lam.
as a different specics from his (. lusitanica Lam. {cf
Vizquez er al., 2018; Aissi ef al, 2021). Despite this,
there i a tendency twards simplification, especially
in the Iherian Peninsula, since the separation of the
two species foginea and canariensis (incl. Q. fusitanica
var. salsmanniona Webb; Q. fana (Webb)
Cout., Amaral Franco 1990, Vizquez ef al,, 2018) by
Schwarz (1964), and the subdivision of 0. fagitea into
two subspecics (fisgines & broreroi) by Amaral Franco
(1990).

The same status is in force in Algeria since the recent
taxonomic study (Aissi et al, 2021). On the latter,
representative samples of the country’s stands were
selected and morphological analysis was carried out
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Bark anatomy and cell size variation in Quercus faginea
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Absteact: The bark structure of Quercas faginea Lam. in trees 30-60 years old grown in Portugal is described. The rhytidome consists
of 3-5 sequential periderms alternating with secondary phloem. The phellem is composed of 2-5 layers of cells with thin suberised
walls and narrow (1-3 seriate} tangential band of lignified thick-walled cells. The phelloderm is thin {2-3 seriate). §
i formed by a few tangential bands of fibres allernating with bands of sieve elements and asial parenchyma. Formal
sclereids and the dilat rowth {prolife and enks of h cells) affect the bark structure. Fused phloem rays give
sise to broad rays. Crystalsand druses weze mostly seen in dilased axial pasenchyma cells. Bark thickness. sieve tube element length. nd
E y ph ibre wall thick i 1 with tree height. The sieve tube width did not follew any regular trend. In general, the
fibre length had a small increase toward breast hesght, followed by a decrease lowards the top. Fibre width decreased with height in mest
of the cases, but in some trees a slight increase was noticed at the top.

Key words: Quercus, hark, anatormy, fibee, sieve tube elements

L Introduction Trockenbredt, 1994; Quilho et al., 2000; Jorge et al, 2000

The Portuguese oak (Quercus faginea Lam.) is a species Babu etal, 2010; Arthan & Giivenc, 2011; Tavaresetal, 2011},

native to the western Iberian Peninsuls and the North
African countries of Morocco, Tun: and Algeria. The
species grows well in the temperature range of 15-25°Cin
the summer and from -4 to 8 °C in the winter, with annual

precipitation between 350 and 2000 mm. {Oliveira et al.,
2001). It is 3 medi d deciduous or semnieverg
tree growing 1o a height of 20 m and a diameter of 80 cm,

In Portugal, Quercus faginea coexists with other oak
species such as Quereus ilex L, Qhaercus suber L, Quercus
pyrenaica Willd., and Quercus robur L. The distribution has
become fragmented in the last centuries (Fabiio & Silva,
1996), and there are concerns on future area reduction
with warming and reduced rainfell trends, since drought
is the main limiting factor of sub-Mediterranean oaks
(Cotillas et al., 2009}, specifically for (). faginea (Corcuera
et al, 2004; Montserrat-Marti, 2009).

Studies on bark anatomy are scarce when compared
1o previous studies on wood. However, knowledge on bark
structuee and its variation within and between individuals
of a species, as well as age-related trends, are important to
assess barks diagnostic value and to determine its potential
uses (Roth, 1981). In this area, literature is also scarce (ie.

Only very limited information was published on the
bark of the Querces L. species. Bark anatomy of white
and northern red ook was first described by Chang
(1954). Whitmore {1962) compared the bark structure
and surface pattern of mature trees of Q1 robur, Howard
(1977) observed the bark structure of 11 Quercus species,
Trockenbrodt (1991, 1994, 1993) studied the qualitative
and quantitative anatomy of €. robur bark, and Sen et al.
(2011a, 2011k} described in detail the bark of Q. cervis L
var. cerris. One exception is the research effort and detailed
knowledge gathered on ) suber bark, which is due to the
economic impertance of its cork compoenent, as reviewed
by Pereira (2007)

The present study investigated the bark structure as
well as between- and within-tree size variation of the sieve
tube elements and secondary phloem fibres in () faginea.
The resulis are the first to be published on the bark of
this species, thereby also adding new information on the
structural characteristics of Quercus spp. barks. We also
think that this knowledge, besides being necessary to
assess potential bark uses, has a role in the research on the
sustainability of @ faginea in its indigenous regions.
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