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Abstract :  

With  my  colleague  Jean-Claude  Kader,  who  unfortunately
prematurely  passed  away  in  July  2018,  we  edited  eighteen
issues of Advances in Botanical Research, including ten eclectic
and  eight  thematic  volumes.  The  topics  discussed  in  these
articles  are  briefly  described  and  recent  advances  in  these
various  fields  are  reviewed.  The  main  topics  concerned
developmental  biology,  cell  biology  and  metabolism,  plant-
microorganism interactions,  environmental  and stress biology
and, finally, monographs and reviews in genomics.



Introduction

Writing  a  commemorative  review  is  always  challenging,
particularly  in  a  scientific  journal.  However,  when Jean-Pierre
Jacquot,  the  present  editor,  proposed  me  to  review  my
experience of editing Advances in Botanical Research, in order
to  celebrate  the  100th volume  of  the  series,  I  immediately
accepted. This was a unique opportunity to explain how, with
Jean-Claude Kader, we managed the series and to evaluate the
impact of the topics we selected. After discussions, with Jean-
Pierre Jacquot, we decided to split this retrospect in two parts.
The first part is presented in chapter 1, which reports the views
of  the  different  editors  and  their  experience  with  ABR.  It
explains  how  Jean-Claude  Kader  and  myself  met  in  the  late
sixties,  became friends and collaborators,  and finally became
editors  of  this  series.  It  also  explains  how  we  worked  in
selecting articles and inviting co-editors for thematic volumes.
The second part (this chapter) summarizes some of the topics
on  which  we  focused  and  examines  how  these  fields  have
evolved  and  progressed  during  the  last  few  years,  after  we
retired from the editorship in 2012. 

The  period  covered  by  our  editorship  was  marked  by  the
explosion of genomics. The  Arabidopsis thaliana genome was
the first one to be determined (Arabidopsis genome initiative,
2000) and that of rice had just been completed (International
Rice  Genome Sequencing  Project,  2005)  when  we  took  over
after  Jim  Callow.  A  major  consequence  was  a  tremendous
increase in our understanding of developmental processes and
cell  biology  in  these two species,  and consequently  in  other
plants. Control of pathogens was a major issue for agriculture,
but  it  was also  realized that  the field  should be enlarged to
plant-microbe  interactions.  Another  key  issue,  which  was
already clearly identified, was the response of plants to various
environmental  changes.  Finally,  we  anticipated  that  after
Arabidopsis and rice, many more genomes will  be sequenced
and  we  decided  to  introduce  reviews  on  specific  plants,
describing their traits, their systematics and phylogeny, and the



most  recent  approaches  to  sequence  their  genomes.  It  is
certainly not possible to present all the chapters we invited in
detail and to update the state of the art for all of them. I have
therefore focused on a few aspects we were interested in and
simply made a reference for the others. 

Reviews in plant developmental biology

Most of the articles on developmental biology addressed to two
major topics: root development and flower biology. 

Root  architecture  and  development  gained  much  knowledge
from studies on Arabidopsis (Jovanovic, et al., 2008). This article
described the combined effects of plant hormones auxin and
cytokinins on root development as well as the roles of ethylene,
ABA and brassinosteroids  in  response to environment  and in
controlling transcription factors. It also examined the effects of
water  stress,  and  of  soil  concentrations  in  nitrates  and
phosphates. A further level of control on root development is at
the  level  of  microRNA.  Although  most  of  the  reported
information is derived from Arabidopsis, the authors also extend
the information to legume roots. An update of root development
was also published two years later (Ingram and Malamy, 2010).
Another article focused on the role of nitric oxide in controlling
lateral  root  formation  (Molina-Favero,  et  al.,  2008)  and  its
crosstalk with plant hormones. The importance of nitric oxide
was further recognized by our successors since they invited a
thematic  volume on this  topic  (Wendehenne,  2016)  in  which
many updates can be found. Several soil bacteria (PGPR, Plant
Growth Promoting Rhizobacteria) promote root growth and they
act  by  producing  nitric  oxide.  Advances  in  plant  interactions
with rhizobacteria, including PGPR, were described in another
thematic  volume (Bais  and Sherrier,  2015).  Other  aspects  of
root development were also discussed in articles in the series
dealing  more  specifically  with  interaction  with  microbes  and
response to environmental stress. Since the publication of these
chapters, numerous reviews have been published (Petricka  et
al., 2012, Choe and Lee, 2017, Hochholdinger et al., 2018). The
hormone  interactions  have  been  investigated  in  much  more
details (Wei and Li, 2016, Fonouni-Farde et al., 2016, Hu et al.,
2017,  Du and Scheres,  2018)  and a new class of  hormones,



strigolactones,  has  been  discovered  (Sun  et  al.,  2016).
Gravitropism  and  its  relationship  with  auxin  transport  and
signaling has been elucidated (Su et al., 2017). Reactive oxygen
species have been identified as key regulators in the control of
root  development (Tsukagoshi,  2016).  The mode of action of
PGPR  on  root  development  has  been  reviewed  (Bais  and
Sherrier, 2015, Verbon and Liberman, 2016). 

Flower biology was another key aspect of plant development.
The  genes  controlling  flower  patterning  were  already  known
from pioneer studies in Arabidopsis (Drews  et al., 1991). They
were  also  discussed  in  some of  the  monographs  on  specific
species, such as orchids (Tsay et al. 2008) or bamboos (Das et
al.,2008). One of the invited chapters reviewed the progress in
identifying the gene regulatory network involved specifically in
carpel development (Ferrandiz et al., 2010). Flower morphology
and  symmetry  was  an  important  issue.  The  floral  symmetry
regulatory  gene  network,  initially  identified  in  Antirrhinum
majus, was reviewed (Citerne et al., 2010). This domain evolved
rapidly,  particularly on the evolutionary background, with the
development of genomics. An update of the field was recently
published (Spencer and Kim, 2018), as well as an update of the
development  of  Inflorescence,  flower  and  meristem
determinacy  in  grasses  (Bommert  and  Whipple,  2018).
Flowering  time,  in  most  plants  depends  on  photoperiod  and
circadian  clock.  The  main  regulatory  factors  in  this  pathway
were identified and described (Fekih et al., 2009). Among them
were genes involved in histone methylation and demethylation.
Since this review, many studies in Arabidopsis, in rice and in
other  plants  have  focused  on  control  of  flowering  time  by
environmental  factors,  including  clock,  photoperiod,
temperature,  drought,  salinity,  nutrients,  hormones  and
chemicals  or  pathogens (Fornara,  2014,  Cho  et  al.,  2017).  A
chapter in the thematic volume on rapeseed breeding (Gupta,
2007) deals with self-incompatibility in Brassica (Fujimoto and
Nishio, 2007). We also invited a review on pollen germination
(Wang  et  al.,  2010)  and  further  one  on  sex  determination
(Chuck, 2010). Updates on role of calcium in pollen germination
(Zheng  et  al.,  2019),  on  sex  determination  (  Harkness  and
Leebens-Mack  ,  2017,  Pannell,  2017)  and  on  the  molecular



dialog, involving protein kinases and small peptides, controlling
pollen tube guidance (Stegman and Zipfel,  2017)  have been
recently reported. Similarly, a review of the pollen tube plasma
membrane ion transporters was published (Pertl-Obermeyer  et
al., 2018).

Other aspects of development were the molecular mechanisms
underlying vascular development (Jung et al., 2008), the clock
control over plant development (Baudry and Kay, 2008) and the
impact  of  phototropism  and  gravitropism  on  development
(Molas and Kiss, 2009). 

Reviews in plant cell biology and metabolism

Several  reviews were invited on various aspects of plant cell
biology  and  metabolism.  Important  classes  of  proteins  were
described. They include the expansins (Choi et al., 2008) and
the Late Embryogenesis Abundant (LEA) proteins (Shih  et al.,
2008),  as  well  as  plant  lectins  (Van  Damme  et  al.,  2008),
aquaporins (Postaire et al.,2008), cytochome P450 (Schuler and
Rupasinghe, 2010) and Arabidopsis histone methyl transferase
(Pontvianne et al., 2010). Recent progress in the field of lectins
concern  the  mechanisms  of  signal  recognition  at  the  cell
surface,  the  detection  of  symbionts  and  pathogens,   the
monitoring of cell wall structure and cell growth, and their role
in  plant  immunity  (Bellante  et  al.,  2017,  Van  Holle  and Van
Damme, 2018). Roles, regulation, and evolution of aquaporins
have been further explored (Verdoucq and Maurel, 2018). It has
been shown that oscillations in phosphorylation of aquaporins
regulate the circadian rhythm of root hydraulics (Prado  et al.,
2019).  Advances  in  the  field  of  cytochrome P450  are  in  the
understanding of their biological function, as recently illustrated
in  the  case  of  CYP706A3  from  Arabidopsis,  which  reduces
volatile terpene emission in the flowers, thus protecting them
from  insects  and  affecting  flower-associated  bacterial
communities.  There  are  also  progress  in  understanding  the
evolution of these widespread enzymes and their functional role
in plant adaptation to their environment (Boachon et al., 2019,
Alber et al., 2019).  Plant histone methyl transferases are now
involved  in  most  epigenetic  regulations,  such  as  flowering,
control  of  transposable  elements,  stress  response  and  plant



immunity  (Lee  et  al.,  2016).  Structural  analysis  of  certain
histone  methyl  transferases  provided  insights  into  the
mechanics  of  DNA  methylation  (Li  et  al.,  2018).  Plant
epigenetics  has  also  been  recently  reviewed  in  a  thematic
volume of this series (Mirouze et al., 2018).

Several articles concerned aroma volatiles and metabolism. A
first one (Defilippi et al., 2009) addressed the question of fruits
aromas  and  reviewed  their  metabolism.  A  second  one
(Vanavichit and Yoshihashi, 2010) explored the rice fragrance,
and finally the more recent (Tamogami et al., 2011) concerned
a  class  of  molecules,  jasmonates,  which  were  initially
discovered as  a  jasmine perfume,  but  which  are  indeed key
signaling  molecules.  Each  of  these  reviews  examined
biosynthetic pathways and the main genes involved. All these
studies require sophisticated analytical chemistry and advanced
metabolomics,  which  have  been  described  later  on  in  these
series (Rolin, 2013). A major progress in the field of jasmonate
has been the identification of the perception mechanism by the
co-receptor  COI1-JAZ  (Sheard  et  al., 2010).  The  role  of
jasmonate  in  signaling  and  manipulation  by  pathogens  and
insects has been reviewed (Zhang et al., 2017). The elucidation
of  the  biosynthesis  pathway  of  rose  scent  was  another
landmark in the field of volatiles (Magnard et al., 2015).

Several  cellular  structures  or  processes  were  discussed:  the
plant nucleolus, protein turnover and programmed cell  death.
The  plant  nucleolus  structure  and  the  process  of  ribosome
synthesis  (Saez-Vasquez  and  Medina,  2008)  were  described.
Since  then,  nucleolus  proteome  has  been  analyzed  and
comparison of plant genomes with yeast and animal genomes
allowed the identification of  hundreds of proteins involved in
the biosynthesis and assembly of plant ribosome and to analyze
their  regulation.  Several  pre-rRNA processing  pathways  were
resolved  by  analyzing  gene  expression  in  mutants  (Saez-
Vasquez and Delseny, 2019). The role of rDNA and nucleolus in
shaping  chromosomes  organization  and  3D  structure  of  the
nucleus was recognized (Picart-Picolo et al., 2019). Programmed
cell  death (PCD) is an important phenomenon in animal cells
but  it  was  in  its  infancy  in  plants.  The  available  data  were
presented (Kacprzyk et al., 2011). Two recent overviews of this



topic analyzed the role of PCD in plant development and control
of  immunity and the mechanism which are involved in  plant
cells, compared to animal cells (Kabbage  et al.,  2017, Locato
and De Cara, 2018). The chapter on protein turnover in grass
leaves  (Irving  et  al.,  2010)  addressed  the  question  of  the
recovery of nitrogen from the most abundant protein in leaves,
rubisco, during normal development and senescence in leaves
and focused on protein degradation in chloroplasts.  Recently,
the  protein  degradation  rate  was  determined  for  >1200
individual Arabidopsis leaf proteins, showing half-lives ranging
from several hours to several months (Li  et al., 2017). Factors
required for the outer envelope membrane protein degradation
were  identified  in  Arabidopsis:  they  involve  the  ubiquitin  E3
ligase  SP1  and  allow  retro-translocation  of  ubiquitinated
substrates to the cytosol where they are degraded by the 26S
proteasome (Ling et al., 2019).

Reviews on plant-microorganism interactions 

Interactions  of  plants  with  microorganisms  constitute  an
essential  domain  in  botany  and  plant  sciences.  It  was
dominated  by  interactions  with  pathogens,  which  cause
considerable  losses  in  agriculture,  and  by  the  symbiotic
relationship  with  bacteria  or  fungi.  Some  aspects  of  these
interactions  have  already  been  mentioned,  because  they
interfere with  growth and development  (Molina-Favero  et al.,
2008). 

Physiology of legumes nitrogen fixating nodules was analyzed
(Qureshi  et  al.,  2010),  with  emphasis  on new developments,
such as the role of flotillins in formation of the infection threads,
gene regulation and proteomics of the nodule. The response of
the nodule to various stresses was also discussed. Two reviews
recently addressed the question of immunity of the legumes to
rhizobium infection (Cao  et al.,  2017,  Berrabah  et al.,  2019).
Sequencing of at least 10 legume genomes, the last one being
pea (Kreplak  et al.,  2019), as well as several rhizobia strains
considerably added to our knowledge of genes controlling this
agronomically  important  symbiosis  and  on  the  evolution  of
nitrogen  fixating  symbiosis.  An  update  of  the  proteomic



approach,  also  including  stress  conditions,  is  available
(Larrainzar  and  Wienkoop,  2017).  Bacteria  are  not  the  only
organisms  involved  in  symbiosis  and  fungi  are  equally
important.  The  field  of  arbuscular  mycorrhizal  fungi  was
reviewed by Gianinazzi-Pearson et al., 2008. Recent progress in
deciphering  the  mechanisms  of  establishment  of  mycorrhiza
were described, including the roles of flavonoid, strigolactones
and Myc factors. Updates on commonalities in communication
in  symbioses  and  plant  growth  promoting  bacteria  were
presented  in  a  recent  thematic  volume  in  the  ABR  series,
specifically  addressing  the  question  on  how  plants
communicate  with  their  biotic  environment  (Bécard,  2017).
Another chapter in this  volume also examined plant  to plant
communication  through  common  mycorrhizal  networks.
Contribution of ectomycorrhiza to tree nutrition was reviewed in
a chapter of another ABR issue on molecular physiology and
biotechnology of forest trees (Canovas, 2019).

The mechanisms of plant innate immunity were the subject of a
thematic volume (Van Loon, 2009) with 15 chapters, covering
many  aspects  of  the  responses  of  plant  to  pathogens.  In
particular,  the  concept  of  PAMP  (Pathogen-  Associated
Molecular Patterns) recognized by receptors, leading to PAMP-
triggered  Immunity,  the  concept  of  Hypersensitive  Reaction
(HR)  and  the  ways  in  which  pathogens  suppress  the  plant
defenses were illustrated. Several examples of plant-pathogen
interactions  were  described  in  more  details.  The  interplay
between  the  signaling  pathways  involving  salicylic  acid,
jasmonates and ethylene was discussed as well as the role of
iron and volatile organic compounds. A chapter also examined
the  interaction  with  Plant  Growth-  Promoting  Bacteria.  In
addition, we invited a review on the molecular mechanisms of
rice  resistance  to  bacterial  blight,  caused  by  the  bacteria
Xanthomonas oryzae, pathovar  oryzae (Lee  et al., 2011). This
chapter  described  the  disease,  the  diversity  of  the  bacterial
strains, and the disease resistance genes, either dominant or
recessive, which have been identified genetically. At the time
this article was published, out of 34 known disease resistance
genes, only 6 had been cloned! Yet, their mode of action was
not always understood. A recent paper reports that 41 genes
are identified and that 11 have been cloned (Cao et al., 2018).
It discussed the mode of action of dominant versus recessive



genes and pointed to an autophagy-like cell death mechanism
for  dominant  genes  and  vacuolar-mediated  cell  death  for
recessive genes. Numerous papers dealing with plant disease
resistance have been published since these early papers and
tremendous progress have been achieved in our understanding
of  the  interactions  between  plants  and  fungi  or  bacterial
pathogens.  A  volume in  this  series  documented advances  in
plant microbe interactions, particularly plant bacteria (Bais and
Sherrier,  2015).  The  signaling  cascades  initiated  by  receptor
recognition  have  been  reviewed  recently  (Tang  et  al.,  2017,
Kourelis  and  Van  der  Hoorn,  2018)  and  the  advances  and
perspectives  in  engineering  disease  resistance  have  been
discussed (Dong and Ronald, 2019).
Interaction between plants and nematodes is also an important
issue in agriculture (Abad and Williamson, 2010). Life cycles of
root-knot and cyst  nematodes were described as well  as the
various  effectors  involved  in  penetration  and  suppression  of
plant defenses.  The information derived from sequencing the
genomes  of  two  root-knot  nematodes  was  discussed   and
served  as  a  basis  for  numerous  studies  which  were  further
analyzed in a specific volume of this series ( Escobar and Fenoll,
2015) and in a recent review (Gillet et al., 2017). 
The last type of pathogenic interaction we focused on is  the
plant  parasitism (Irving and Cameron,  2009).  The anatomical
interactions of the host with its parasitic plant were described
and  different  classes  of  parasites  were  recognized,  some
feeding on xylem and others on phloem. The development of
the parasite and the host defense mechanisms were described.
Finally,  the ecological implications of parasite-host physiology
were  discussed.  A  major  breakthrough  occurred  with  the
sequencing  of  the  genome  of  Striga,  one  of  the  most
devastating parasitic  plants  (Yoshida  et  al.,  2019).  It  reveals
expansion of the strigolactone receptor gene family as well as
evidence for horizontal gene transfers from the host plant. The
volume  on  how  plants  communicate  with  their  environment
(Bécard, 2017) also contains a chapter on communication with
parasitic  nematodes,  an  update  on  the  interactions  between
parasitic  and  host  plants  and  a  review  on  the  roles  of
allelopathy  and  allochemicals  in  plant  defence.  Finally,  a
chapter  described the defence of marine macroalgae against
pathogens (Cosse et al,2008).



Several topics were missing in this list of organisms interacting
with plants, such as pathogenic fungi, insects, viruses. This gap
has been at least partially corrected in the most recent issues of
ABR (Martin, 2014, Bécard, 2017, Sauvion et al., 2017). 

Reviews in plant environmental and stress biology

Adaptation of plants to their environment is a key factor of their
evolutionary success and an important issue in the context of
climate  change,  erosion  of  soils  and  dramatic  changes  in
agriculture  practice  in  the  20th century.  Many  sectors  are
concerned and only a few of them could be approached during
the time we were responsible  for  editing ABR.  Two thematic
volumes were entirely  devoted to  stress  responses.  The first
one dealt with oxidative stress and redox regulation (Jacquot,
2009). Oxidative stress begins with the production of Reactive
Oxygen  Species  (ROS).  This  volume  contained  15  chapters
including various aspects of oxidative stress, such as the role of
ROS in growth and development, the mechanisms of oxidation
of proteins, role of the thioredoxin and glutaredoxin pathways,
metabolism of  glutathione.  Several  examples  of  situations  in
which oxidative stress are important were analyzed such as the
exposition of UV-B light and role of antioxidants, the production
of ROS in the chloroplast, during establishment of Rhizobium-
legume  symbiosis, or during lignin degradation by the fungus
Phanerochaete  chrysosporium.  Since  then,  it  has  become
obvious that redox regulation is central in plant development
and response to environmental cues (Mittler, 2017). ROS were
considered as toxic for living cells but they also appear to be
necessary  for  the  progression  of  several  basic  biological
processes  including  cell  proliferation,  cell  differentiation,  and
response to environmental cues. Their production induces many
signaling cascades determining  the final  responses.  A  recent
development  in  the  field  is  the  interaction  between  redox
metabolism  and  plant  epigenetics  which  turns  out  to  be  an
essential level of control for plant adaptation to environmental
changes (Shen  et al., 2016). Other aspects of oxidative stress
discussed in  different ABR issues are the role  of  nitric  oxide
(Molina-Favero  et  al.,  2008),  the  response  and  tolerance  to
heavy  metals  (Chaffai  and  Koyama,  2011),  the  impact  and



dynamics of iron (Briat, 2008) and low oxygen tolerance (Licausi
and Perata, 2009).

A second major theme in stress physiology is the response to
drought and salinity.  We have invited several  articles  in  this
field, before deciding that a thematic volume should address
the  question.  These  early  articles  reported  a  description  of
aquaporins  and their  role  in  water  transport  (Postaire  et  al.,
2008),  an  analysis  of  the  response  of  halophytes  to  salinity
(Riadh  et al., 2010) and a review on the ecological water-use
strategies  of  succulent  plants  (Ogburn  and  Edwards,  2010).
Another article examined the situation of culture systems and
their  optimization  to  limit  stress  caused  by  plant  nutrient
solutions (Gorbe and Calatayud,  2010).  The thematic  volume
(Turkan,  2011)  extended  the  domain  and  contained  13
chapters.  They  described  the  various  strategies  of  plant
adaptation  to  drought  and  salinity  stresses,  the  molecular
mechanisms  of  adaptation,  including  ion  transport  in
halophytes, the role of abscisic acid in triggering plant response
to drought or salt, the protective metabolites and the impact of
drought and salinity on photosynthetic activity. The molecular
genetics of drought stress and approaches to engineer salinity
and water stress tolerance were discussed in other chapters.
This field also evolved rapidly and numerous articles have been
published  during  the  last  10  years.  Several  reviews  can  be
found in the recent ABR thematic volume on abscisic acid (Seo
and Marion-Poll, 2019).

Finally,  two  other  aspects  of  environmental  physiology  were
discussed: the first one concerns the perception of light and the
syndrome  of  shade  avoidance.  Several  transcription  factors
which  modify  the  hormone  sensitivity  and  growth  response
were described (Martinez-Garcia  et al., 2010). The second one
reviewed  cold  signaling  and  cold  tolerance  (Ruelland  et  al.,
2009).  Shade  avoidance  mechanisms  were  updated  in  two
recent reviews (Fraser et al., 2016, Yang, 2017). More recently,
miRNA (Xie et al., 2017) and histone modification (Peng et al.,
2018) were also recognized as part of the regulatory network.
Advances and future challenges in signaling and mechanisms
underlying cold tolerance have been recently summarized (Ding
et al., 2019).



Monographs and Reviews in genomics

Because  the  series  was  entitled  Advances  in  Botanical
Research, we tried to include some papers on systematics of
some  emerging  species,  asking  specialists  to  outline  their
peculiarities  and  their  interest  for  various  aspects  of  plant
biology.  We  initiated  our  role  as  co-editor  of  ABR  with  a
thematic  volume  on  rapeseed  breeding  (Gupta,  2007).  This
volume had 18 chapters reviewing the evolutionary history of
this crop, the breeding methods, oil  and meal quality, use of
molecular markers for breeding and cultivar identification, self-
incompatibility, use of haploid and double haploid technology,
breeding for apetalous rapeseed, resistance to herbicides or to
black leg, a disease due to the fungus Leptosphaeria maculans.
Other chapters dealt with development of alloplasmic rape, with
the  interactions  between  honeybees  and  rapeseed,  with
glucosinolate  metabolism,  gene  flow  with  wild  species,
rapeseed biotechnology and oil technology.  Although a genetic
map of rapeseed already existed at that time, only a few of the
important genes for agronomy and breeding of this crop were
identified  and  cloned.  Since  this  volume  was  published,
considerable progress has been made in most of the subjects. A
reference genome of rapeseed was published in 2014 (Chaloub
et al.,  2014) and, more recently, genomes from a world-wide
collection of a thousand germplasms have been re-sequenced,
shedding light on domestication of this species and its evolution
(Wu  et  al.,  2019).  Many  genes  have  been  identified  and
introduced in  improved varieties  including  disease resistance
genes to black leg disease (Raman et al., 2016), using a variety
of  techniques.  Several  genomes  of  the  fungal  pathogen
Leptosphaeria have  been  sequenced  (Dutreux  et  al.,  2018).
Glucosinolates  pathways  have  been  elucidated  (Pietro  et  al.,
2019)  as  well  as  fatty  acid  metabolism (Qu  et  al.,  2017).  A
volume in this series updates our knowledge on glucosinolates
(Kopriva, 2016).

We  invited  Taiwanese  colleagues  to  write  a  review  on  the
molecular biology of orchid flowers (Tsay et al., 2008), because
this is fascinating model. They had made valuable contributions
to the characterization of genes involved in flower morphology
and scent metabolism and they had initiated genomic studies



by  sequencing  ESTs,  preparing  BAC  libraries  and  molecular
tools for functional genomics such as VIGS (Virus Induced Gene
Silencing).  They have developed their  work and reported the
first  genome  sequence  of  an  orchid  species,  Phalaenopsis
equestris (Cai  et al., 2015), and more recently, the genome of
Apostasia shenzhenica and transcriptome data for one of each
of the 5 orchid subfamilies (Zhang et al., 2017), thus boosting
orchid  research.  Now  several  genomes  of  orchid  species,
including  Dendrobium  and  Vanilla  are  available.  The  role  of
transposable  element  in  the  dark  purple  spots  in  some
Phalaenopsis flowers was elucidated (Hsu et al., 2019).

In  the  same issue  as  the  one  on  Phalaenopsis  we invited  a
review on citrus fruit  quality  (Tadeo  et  al.,  2008).  It  focused
essentially  on  the  physiology  of  fruiting  and  ripening,
composition  of  the  fruit,  smell,  abscission  and  conservation.
Citrus genomics was just beginning with an EST program.  Since
then,  important  advances  have  been  made  in  the
understanding  of  fruit  ripening  and  of  fruit  abscission.  This
progress is due to the development of molecular biology and
biochemical  approaches  to  characterize  ethylene  receptors,
although citrus  is  a  non-climacteric  fruit  (Chen  et  al.,  2018).
Important  factors  in  fruit  abscission  have  also  been
characterized  (Merelo  et  al.,  2017).  The  genomes  of  lemon,
mandarin and orange were determined (Wu  et al., 2014) and
further sequencing of related species and varieties allowed one
to reconstruct the evolutionary history of Citrus domestication.
(Wu et al., 2018).

In the same volume, a monography of bamboo was published,
(Das  et  al.,  2008).  Bamboo  is  a  fascinating  genus  too,  with
~1300 species, either herbaceous or woody, distributed all over
the world but mostly in tropical and subtropical era. This is the
only  grass  that  can  exist  as  a  forest.  Some  species  are
characterized  by  extremely  fast  growth.  Based  on  flowering
time,  they  can  be  divided  into  three  categories:  some  are
flowering  annually,  others  flower  sporadically  and  irregularly
and the majority  flower  synchronously  at  long time intervals
ranging  from  3  to  120  years.  Analysis  of  DNA  content  and
chromosome  numbers  indicated  different  ploidy  levels.  This
article  was  basically  a  systematic  paper,  discussing  the



phylogeny and classification of bamboo, using anatomical and
biological  characters  as  well  as  molecular  markers  such  as
microsatellites and other  PCR derived markers.  Here again a
tremendous progress has been made by the sequencing of one
of the woody species,  Phyllostachys heterocycla, (Peng  et al.,
2013).  It  revealed  that  bamboo  had  many  more  cellulose
synthase (CesA) genes and cellulose synthase-like (Csl) genes
than any other grass (19 CesA and 38 Csl) compared to 11 and
34 in rice and 10 and 29 in Arabidopsis. The gene number in
this superfamily is similar to that in poplar, a woody species.
More recently 4 genomes were determined (Guo  et al., 2019)
from different ploidy levels bamboo species and it clarified the
phylogeny  of  the  genus:  there  are  one  diploid  herbaceous
lineage and 3 distinct polyploid woody ones which result from
alloploidy between three extinct diploid parents. Of course, the
availability of genomes and transcriptome sequences generated
many specific gene studies, including flowering genes, disease
resistance genes and many others such as aquaporins. 

Along the same lines, we invited review papers on two potential
bioenergy crops, Jatropha curcas (Carels, 2009) and Miscanthus
species (Heaton et al., 2010). Both articles reviewed the biology
of the two species, their advantages and drawbacks, as well as
the perspectives of developing them as a crop. Genomics and
sequencing have allowed one to progress. A Jatropha genome
draft was reported as early as 2011 (Sato et al., 2011) and an
improved  sequence  a  few  years  later  (Wu  et  al.,  2015).
Similarly, Miscanthus sinensis genome sequence was published
(Ma  et al., 2012). As a result, numerous traits concerning cell
wall  composition and bioconversion,  were identified and now
serve as a background in breeding programs (Van der Weijde et
al., 2017).  A  recent  article  reviews  major  progress  and
perspectives in using various crops as a source of bioenergy
(Clifton-Brown et al., 2019).

Another  aspect  of  plant  genomics  was  the  development  of
research on three tropical crops: cocoa, coffee, and sugar cane.
The  review  on  cocoa  (Micheli  et  al.,  2010)  was  already
genomics orientated. One year later, the same group of authors
reported a draft genome sequence of  Theobroma cacao, and,
more recently an improved version (Argout  et al., 2017). This



work  has  provided  information  on  genes  involved in  disease
resistance, seed quality, aroma and self-incompatibility, and is
now the basis for further breeding. This reference genome has
also  been very  useful  to  investigate  the  evolutionary  history
and domestication of this tree by Amazonian people. Finally, a
recent  review provides an overview of  cocoa production and
recent  advances  in  biotechnology  for  cocoa  improvement
(Wickramasuriya  and  Dunwell,  2019).  The  coffee  story  (De
Kochko  et  al.,  2010)  is  fairly  similar  to  the  cocoa  one.  The
complete  genome  was  reported  (Denoeud  et  al.,  2014)  and
opened the way to further improvement strategies (Tran et al.,
2016).  Sugarcane  is  both  a  food and energy  crop  (Manners,
2011). Modern sugarcane results from an initial cross between
two  octoploid  species  with  different  haploid  chromosome
numbers, a male Saccharum spontaneum (n=10) and a female
Saccharum  officinarum (n=8).  After  several  generations  of
breeding,  the  varieties  have  chromosome  numbers  ranging
from 100 to 120, 80 % of which have a S. officinarum origin, 10-
15  %  a  S.  spontaneum one  and  5-10  %  are  recombinant
chromosomes.  Recently  the  genome  of  the  S.  spontaneum
parent  has  been  reported  (Zhang  et  al.,  2018)  and  the
challenges in exploiting sugar cane genomic and transcriptomic
data  have  been  discussed  (Thirugnanasambandam  et  al.,
2011).

The monography on  Artemisia addressed another topic (Valles
et al., 2011). It reported the description of a genus with more
than a 150 species, its phylogeny and the ethnobotanical use of
some of the species, including medicinal, food or beverage. The
genetic diversity and genome information were fairly limited at
the time this paper was published, but the species had great
potential in treatment of malaria.  A draft genome has recently
been published and it shed new insight on the biosynthesis of
artemisin,  the  anti-malarial  drug,  opening  the  way  to  the
production of artemisin in transgenic plants (Shen et al., 2018).

Finally,  a  chapter  dealing  with  genome  evolution  of  plant
pathogenic  or  symbiotic  fungi  was  invited  (Aguileta  et  al.,
2009).  This  chapter  examined  the  evolution  of  genome
organization, chromosomal rearrangements, evolution of gene
families,  rapid  evolving  genes,  horizontal  transfers,



transposable  elements,  and  suppression  of  recombination
around mating type loci.  This field also evolved very rapidly,
with many more fungi genomes being sequenced. Such studies
provided new insights on population biology of fungus invasion
(Gladieux  et al., 2015) and on the mechanisms which allow a
fungus  species  to  adapt  specifically  to  its  plant  host,  as
illustrated in a recent example (Badoin et al., 2017). It is worth
mentioning  that  this  aspect  of  plant  genomics  has been the
subject  of  several  thematic  volumes  in  the  following  years:
herbaceous  land plants  (Paterson,  2014),  trees  (Plomion  and
Adam-Blondon, 2015) and fungi (Martin, 2014).

Conclusion

Before concluding, I have to cite four thematic volumes which I
have not commented in this review: two volumes reviewed our
knowledge on vitamins  (Rebeillé and Douce, 2011 A, 2011 B),
one  volume  updated  our  knowledge  on  lignin  biosynthesis,
biodegradation   and  bioengineering  (Jouanin  and  Lapierre,
2011) and a last volume presented advances and challenges in
medicinal plants (Shyur and Lau, 2012).This volume is reviewed
in  a  chapter  of  this  issue,  as  well  as  recent  advances   and
trends in the field of medicinal plant research.

I  have tried to illustrate a few topics we selected with Jean-
Claude Kader a few years ago. These were subjects in which we
were  interested,  although  most  of  the  time  we  were  not
specialists.  We  very  much  enjoyed  editing  this  articles  and
volumes, exchanging with authors, many of whom became our
friends  and  it  has  been  an  exciting  experience.  I  had  great
pleasure revisiting this period and having a quick look at most
recent developments. I feel sad being alone to commemorate
this period and I am sure Jean-Claude would have enjoyed, as
well, this exercise and would have been impressed, as I have
been, by the outstanding advances in such a short time. The
most spectacular development is certainly in the field of plant
genomics.  Many of  the  current  achievements  were  not  even
imaginable at the time the articles were written and it is difficult
to foresee the future developments. I expect they will occur in
the  field  of  the  interactions  between  plants  and  their
microbiote, in the field of ecology and, also, in the applications



of  all  these  findings  to  a  more  efficient  and  sustainable
agriculture. I wish a long life to Advances in Botanical Research
and another bunch of exciting and stimulating articles in the
coming years.

References

Abad, P. and Williamson, V., (2010). Plant nematode interaction:
a sophisticated dialogue. Adv Bot Res, 53, 147-192.

Aguileta, G., Hood, M.E., Refrégier, G., Giraud, T., (2009). 
Genome evolution in plant pathogenic and symbiotic fungi. Adv 
Bot Res, 49, 151-193.

Alber, A.V., Renault, H., Basilio-Lopez, A., et al., (2019). 
Evolution of coumaroyl conjugate 3-hydroxylases in land plants:
lignin biosynthesis and defense. Plant J, 99, 924-936.

Arabidopsis Genome Initiative, (2000). Analysis of the genome 
sequence of the

flowering plant Arabidopsis thaliana. Nature, 408, 796-815.

Argout, X., Martin, G., Droc, G., et al., (2017). The cacao Criollo 
genome v2.0: an improved version of the genome for genetic 
and functional genomic studies. BMC Genomics, 18:730. doi: 
10.1186/s12864-017-4120-9.

Badoin, H., Gladieux, P., Gouzy, J., et al., (2017). Widespread 
selective sweeps throughout the genome of model plant 
pathogenic fungi and identification of effector candidates. Mol 
Ecol, 26, 2041-2062.
Bais, H. and Sherrier, J., Eds., (2015). Plant microbe interactions.
Adv Bot Res, 75, 1-310.

Baudry, A. and Kay, S., (2008). Clock control over plant gene 
expression. Adv Bot Res, 48, 69-105.

Bécard, G., Ed., (2017). How plants communicate with their 
biotic environment. Adv Bot Res, 82, 3-390.

Bellande, K., Bono, J.J., Savelli, B., Jamet, E., Canut, H., (2017). 
Plant lectins and receptor-like kinases : how do they sense the 



outside. Int J Mol Sci, 18, pii: E1164. doi: 
10.3390/ijms18061164.

Berrabah, F., Ratet, P., Gourion, B., (2019). Legume nodules: 
massive infection in the absence of defense induction. Mol Plant
Microbe Interact, 32, 35-44.

Boachon, B., Burdloff, Y., Ruan, J.X., et al., (2019). A 
promiscuous CYP706A3 reduces terpene volatile emission from 
Arabidopsis flowers, affecting florivores and the floral 
microbiome. Plant Cell, 31, 2947-2972.

Bommert, P. and Whipple, C., (2018). Grass inflorescence 
architecture and meristem determinacy. Semin Cell Dev Biol, 
79, 37-47.

Briat, J.F., (2008). Iron dynamics in plants. Adv Bot Res, 46, 137-
180.

Cai, J., Liu, X., Vanneste, K., et al., (2015). The genome 
sequence of the orchid Phalaenopsis equestris. Nat Genet, 47, 
65-72.

Canovas, F.M., Ed., (2019). Molecular physiology and 
biotechnology of forest trees. Adv Bot Res, 89, 2-321.

Cao, J., Zhang, M., Xiao, J., Li, X., Yuan, M., Wang, S., (2018). 
Dominant and recessive major R genes lead to different types 
of host cell death during resistance to Xanthomonas oryzae in 
rice. Front Plant Sci, 9:1711. doi: 10.3389/fpls.2018.01711. 
eCollection 2018.

Cao, Y., Halane, M.K., Gassmann, W., Stacey, G., (2017). The 
role of plant innate immunity I n the legume rhizobium 
symbiosis. Anu Rev Plant Biol, 68, 535-561.

Carels, N., (2009). Jatropha curcas: a review. Adv Bot Res,50, 
40-86.

Chaffai, R. and Koyama, H., (2011). Heavy metal tolerance in 
Arabidopsis thaliana. Adv Bot Res, 60, 1-49.



Chaloub, B., Denoeud, F., Liu, S.,  et al., (2014).  Plant genetics.
Early allopolyploid evolution in the post-neolithic Brassica napus
oilseed genome. Science, 345, 950-953.

Chen, Y., Grimplet, J., David, K., et al., (2018). Ethylene 
receptors and related proteins in climacteric and non-
climacteric fruits. Plant Sci, 276, 63-72.

Cho, L.H., Yoon, J., An, G., (2017). The control of flowering time 
by environmental factors. Plant J, 90, 708-719.

Choe, G., Lee, J.Y., (2017). Push-pull strategy in the regulation 
of postembryonic root development. Curr Opin Plant Biol, 35, 
158-164.

Choi, D., Kim, J.H., Lee, Y., (2008). Expansins in plant 
development. Adv Bot Res, 47, 47-97.

Chuck, G., (2010). Molecular mechanisms of sex determination 
in monoecious and dioecious plants. Adv Bot Res, 54, 53-83.

Citerne, H., Jabbour, F., Nadot, S., Damerval, C., (2010). The 
evolution of floral symmetry. Adv Bot Res, 54, 85-137.

Clifton-Brown, J., Harfouche, A., Casler, M.D., et al., (2019). 
Breeding progress and preparedness for mass-scale 
development of perennial lignocellulose biomass crops 
switchgrass, miscanthus, willow and poplar. Glob Change Biol 
Bioenergy, 11, 118-151.

Cosse A., Leblanc, C., Potin, P., (2008). Dynamic defense of 
marine macroalgae against pathogens: from early activated to 
gene regulated responses. Adv Bot Res, 46, 221-266.

Das, M., Bhattacharya, S., Singh, P., et al., (2008). Bamboo 
taxonomy and diversity in the era of molecular markers.  Adv 
Bot Res, 47, 226-268.

Defilippi, B.G., Manriquez, D., Luengwilai, K., Gonzalez-Agüero, 
M., (2009). Aroma volatiles: biosynthesis and mechanisms of 
modulation during fruit ripening. Adv Bot Res, 50, 1-37.

De Kochko, A.,  Akaffou, S., Andrade, A.C., et al., (2010). 
Advances in Coffea genomics. Adv Bot Res, 53, 23-63.



Denoeud, F., Carretero-Paulet, L., Dereeper, A., et al., (2014). 
The coffee genome provides insight into the convergent 
evolution of caffeine biosynthesis. Science, 345, 1181-1184.

Ding, Y., Shi, Y., Yang, S., (2019). Advances and challenges in 
uncovering cold tolerance regulatory mechanisms in plants. 
New Phytol, 222,1690-1704.

Dong, O.X. and Ronald, P.C., (2019). Genetic engineering for 
disease resistance in plants: Recent progress and future 
perspectives. Plant Physiol, 180, 26-38.

Drews,  G.N.,  Weigel,  D.,  Meyerowitz,  E.M.,  (1991).  Floral
patterning. Curr Opin Genet Dev, 2, 174-178.

Du, Y., Scheres, B., (2018). Lateral root formation and the 
multiple roles of auxin. J Exp Bot, 69, 155-167.

Dutreux, F.,  Da Silva,  C.,  d’Agata,  L.,  et al.,  (2018).  De novo
assembly and annotation of three Leptosphaeria genomes using
Oxford Nanopore MinION sequencing.  Science Data, 5:180235.
doi:10.1038/sdata 2018.235.

Escobar,  C.  and  Fenoll,  C.,  Eds.,  (2015).  Plant  nematode
interactions.  A view of  compatible  interrelationships.  Adv Bot
Res, 73, 1-376.

Fekih, R., Nefissi, R., Miyata, K., Ezura, H., Mizoguchi, T., (2009).
Roles of circadian clock and histone methylation in the control
of floral repressors. Adv Bot Res, 50, 199-225.

Ferrandiz, C., Fourquin , C., Prunet , N., et al., (2010).  Carpel
development. Adv Bot Res, 55, 1-73.

Fonouni-Farde, C., Diet, A., Frugier, F., (2016). Root 
development and endosymbioses : DELLAs lead the orchestra. 
Trends Plant Sci, 21, 898-900.

Fornara, F., Ed., (2014). The molecular genetics of floral 
transition and flower development. Adv Bot Res, 72, 1-363. 

Fraser, D.P., Hayes, S., Franklin, K.A., (2016). Photoreceptor 
crosstalk in shade avoidance. Curr Opin Plant Biol, 33, 1-7.



Fujimoto, R. and Nishio, T., (2007). Self -incompatibility. Adv Bot
Res, 45, 139-154.

Gianinazzi-Pearson, V., Séjalon-Delmas, N., Genre, A., Jeandroz, 
S., Bonfante, P., (2008). Plants and arbuscular mycorrhizal 
fungi : cues and communication in the early step of symbiotic 
interactions. Adv Bot Res, 46, 181-219.

Gillet, F.X., Bournaud, C., Antonino de Souza Junior, J.D., Grossi 
de Sa, M.F., (2017). Plant-parasitic nematodes: towards 
understanding molecular players in stress responses. Ann Bot, 
119, 775-789.

Gladieux, P., Feurtey, A., Hood, M.E., et al., (2015). The 
population biology of fungal invasions. Mol Ecol, 24, 1969-1986.

Gorbe, E. and Calatayud, A. (2010). Optimization of nutrition in 
soilless systems: a review. Adv Bot Res, 53, 193-245.

Guo, Z.H., Ma, P.F., Yang, G.Q., et al., (2019). Genome 
sequences provide insights into the reticulate origin and unique 
traits of woody bamboos. Mol Plant, 12, 1353-1365.

Gupta, S.K., Ed., (2007). Rapeseed breeding. Adv Bot Res, 45, 1-
543.

Harkess, A. and Leebens-Mack,J., (2017). A century of sex 
determination in 

flowering plants. J Hered, 108, 69-77.

Heaton, E.A., Dohleman , F.G., Miguez, A.F., et al.,(2010). 
Miscanthus: a promissing biomass crop. Adv Bot Res, 56, 75-
137.

Hochholdinger, F., Yu, P., Marcon, C., (2018). Genetic control of 
root system development in maize. Trends Plant Sci, 23, 79-88.

Hsu, C.C., Su, C.J., Jeng, M.F., et al., (2019). A HORT1 
retrotransposon insertion

in the PeMYB11 promoter causes Harlequin/black flowers in 
Phalaenopsis 

orchids. Plant Physiol, 180, 1535-1548.



Hu, Y., Vandenbussche, F., Van Der Straeten, D., (2017). 
Regulation of seedling growth by ethylene and the ethylene-
auxin crosstalk. Planta, 245, 467-489.

Ingram, P.A., and Malamy, J.E., (2010). Root system 
architecture. Adv Bot Res, 55, 75-117.

International Rice Genome Sequencing Project, (2005). The 
map-based 
sequence of the rice genome. Nature, 436, 793-800.

Irving, L.J. and Cameron, D.D., (2009). You are what you eat: 
interactions

between root parasitic plants and their host. Adv Bot Res, 50, 
87-138.

Irving, L.J., Suzuki, Y., Ishida, H., Makino, A., (2010). Protein 
turnover in grass

leaves. Adv Bot Res, 54, 139-182.

Jacquot, J.P., Ed., (2009). Oxidative stress and redox regulation 
in plants. Adv Bot Res, 52, 1-495.

Jouanin, L. and Lapierre, C., Eds., (2012). Lignins: Biosynthesis, 
Biodegradation and Bioengineering. Adv Bot Res, 61, 2-391.

Jovanovic, M., Lefebvre, V., Laporte, P., Gonzalez-Rizzo, S., 
Lelandais-Brière, C., Frugier, F., Hartmann, C., Crespi, M., 
(2008). How the environment regulates root architecture in 
dicots. Adv Bot Res, 46, 35-74.

Jung, J.H., Kim, S.G., Seo, P.J., Park, C.M., (2008). Molecular 
mechanisms underlying vascular development. Adv Bot Res, 48,
1-68.

Kabbage, M., Kessens, R., Bartholomay, L.C., Williams, B., 
(2017). The life and death of a plant cell. Annu Rev Plant Biol, 
28, 375-404.

Kacprzyk, J., Daly, C.T., McCabe, P.F., (2011). The botanical 
dance of death: programmed cell death in plants. Adv Bot Res, 
60, 168-261.

Kopriva, S., Ed., (2016). Glucosinolates. Adv Bot Res, 80, 1-350.



Kourelis, J. and Van der Hoorn, R.A.L., (2018). Defended to the 
nines: 25 years of resistance gene cloning identifies nine 
mechanisms for R protein function. Plant Cell, 30, 285-299.

Kreplak, J., Madoui, M.A., Capal, P., et al., (2019). A reference 
genome for pea provides insight into legume genome evolution.
Nat Genet, 51, 1411-1422.

Larrainzar, E. and Wienkoop, S., (2017).  A proteomic view on 
the role of legume symbiotic interactions. Front Plant Sci, 8, 
1267, doi: 10.3389/fpls.2017.01267. eCollection 2017.

Lee, S., Fu, F., Xu, S., Lee, S.Y., Yun, D.J., Mengiste, T., (2016). 
Global regulation of plant immunity by histone lysine methyl 
transferases. Plant Cell, 28, 1640-1661.

Lee, S.W., Han, M., Park, C.J., Seo, Y.S., Bartley, L.E., Jeon, J.S., 
(2011). The molecular mechanisms of rice resistance to the 
bacterial blight pathogen Xanthomonas oryzae pathovar oryzae.
Adv Bot Res, 60, 51-87.

Li, L., Nelson, C.I., Trösch, J., Castleden, I., Huang, S., Millar, 
A.H., (2017). Protein degradation rate in Arabidopsis thaliana 
leaf growth and development. Plant Cell, 29, 207-228.

Li, X., Harris, C.J., Zhong, Z., et al., (2018). Mechanistic insights 
into plant SUVH family H3K9 methyltransferases and their 
binding to context-biased non-CG DNA methylation. Proc Natl 
Acad Sci USA, 115, E8793-E8802.

Licausi, F. and Perata, P, (2009). Low oxygen signaling and tolerance in 
plants. Adv Bot Res, 50, 139-198.  

Ling, Q., Broad, W., Trosch, R., Töpel, M., Demiral Sert, T., 
Lymperopoulos, P., Baldwin, A., Jarvis, R.P., (2019). Ubiquitin -
dependent chloroplast-associated protein degradation in plants.
Science, 363, pii: eaav4467. doi: 10.1126/science.aav4467.

Locato, V. and De Cara, L., (2018). Programmed cell death in 
plants: an overview. Methods Mol Biol, 1743, 1-8.

Ma, X.F., Jensen, E., Alexandrov, N., et al., (2012). High 
resolution genetic mapping by genome sequencing reveals 



genome duplication and tetraploid genetic structure of the 
diploid Miscanthus sinensis. PLoS One, 7, e33821.

Magnard, J.L., Roccia, A., Caissard, J.C., et al., (2015). Plant 
volatiles. Biosynthesis of monoterpene scent compounds in 
roses. Science, 349, 81-83.

Manners, J.M., (2011). Functional genomics of sugarcane. Adv 
Bot Res, 60, 89-168.

Martin, F., Ed., (2014). Fungi. Adv Bot Res, 70, 2-472.

Maurel, C., Ed., (2018). Membrane transport in plants. Adv Bot 
Res, 87, 1-348. 

Martinez-Garcia, J.F., Galstyan, A., Sala-Martret, M., Cifuentes-
Esquivel, N., Gallemi , M., Bou-Torrent, J., (2010). Regulatory 
components of shade avoidance syndrome. Adv Bot Res, 53, 
65-116.

Merelo, P., Agusti, J., Arbona, V., et al., (2017). Cell wall 
remodeling in abscission zone cells during ethylene promoted 
fruit abscission in Citrus. Front Plant Sci, 8, 126, doi: 
10.3389/fpls2017.00126.

Micheli, F., Guiltinan, M., Peres-Gramacho, K., et al., (2010). 
Functional genomics of Cacao. Adv Bot Res, 55, 119-177.

Mirouze, M., Bucher, E., Gallusci, P., Eds., (2018). Plant 
epigenetics coming of age for breeding applications. Adv Bot 
Res, 88,1-454.

Mittler, R., (2017). ROS are good. Trends Plant Sci, 22, 11-19.

Molas, M.L. and Kiss, J.Z., (2009). Phototropism and 
gravitropism in plants. Adv Bot Res, 49, 1-34.

Molina-Favero, C., Creus, C.M., Lanteri, M.L., Correa-Aragunde, 
N., Lombardo, M.C., Barassi, C.A., Lamattina, L., (2008). Nitric 
oxide and plant growth promoting rhizobacteria: common 
features influencing root growth and development. Adv Bot Res,
46, 1-33.

Montes, J.M., and Melchinger, A.E., (2016). Domestication and 
breeding of Jatropha curcas L. Trends Plant Sci, 21, 1045-1057.



Ogburn, R.M. and Edwards, E.J, (2010). The ecological water-use
strategies of succulent plants. Adv Bot Res, 55, 179-225.

Pannell, J.R., (2017). Plant sex determination. Curr Biol, 27, 
R191-R197.

Paterson, A.H., Ed., (2014). Genomes of herbaceous land plants.
Adv Bot Res, 69, 2-413.

Peng, M., Li, Z., Zhou, N., et al., (2018). Linking PHYTOCHROME-
INTERACTING FACTOR to histone modification in plant shade 
avoidance. Plant Physiol, 176, 1341-1351.

Peng, Z., Lu, Y., Li, L., et al., (2013). The draft genome of the 
fast-growing non-timber forest species moso bamboo 
(Phyllostachys heterocycle). Nat Genet, 45, 456-461.

Pertl-Obermeyer, H., Lackner, P., Dunlop, J.W.C., Obermeyer, G.,
(2018). The pollen plasma membrane permeome converts 
transmembrane ion transport into speed. Adv Bot Res, 87, 215-
265.

Petricka, J.J., Winter, C.M., Benfey,P.N., (2012). Control of 
Arabidopsis root development. Annu Rev Plant Biol, 63, 563-
590.

Picart-Picolo, A., Picault, N., Pontvianne, F., (2019). Ribosomal 
RNA genes shape chromatin domains associating with the 
nucleolus. Nucleus, 10, 67-72.

Pietro, M.A., Lopez, C.J., Simal-Gandara, J., (2019). 
Glucosinolates: molecular structure, breakdown, genetic, 
bioavailability, properties and healthy and adverse effects. Adv 
Food Nutr Res, 90, 305-350.

Plomion, C. and Adam-Blondon, A.F., Eds., (2015). Land plants- 
Trees. Adv Bot Res, 74, 1-306.

Pontvianne, F., Bevins, T., Pikaard, C.S., (2010). Arabidopsis 
histone lysine methyltransferases. Adv Bot Res, 53, 1-22.

Postaire, O., Verdoucq, L., Maurel, C., (2008). Aquaporins in 
plants: from molecular structure to integrated functions. Adv 
Bot Res, 46, 75-136.



Prado, K., Cotelle, V., Li, G., et al., (2019). Oscillating aquaporin 
phosphorylation and 14-3-3 proteins mediate the circadian 
regulation of leaf hydraulics. Plant Cell, 31, 417-429. 

Qu, C., Jia, L., Fu, F., et al., (2017). Genome-wide association 
mapping and identification of candidate genes for fatty acid 
composition in Brassica napus, using SNP markers. BMC 
Genomics, 18, 232, doi: 10.1186/s12864-017-3607-8.   

Qureshi, M.I., Muneer, S., Bashir, H., Ahmad, J., Iqbal, M., (2010).
Nodule physiology and proteomics of stressed legumes. Adv Bot
Res, 56, 1-48.

Raman, H., Raman, R., Coombes, N., et al., (2016). Genome 
wide-association study identifies new loci for resistance to 
Leptosphaeria maculans in canola. Front Plant Sci, 7, 1513, 
doi: 10.3389/fpls.2016.01513.

Rebeillé, F. and Douce, R., Eds., (2011). Biosynthesis of vitamins
in plants. Part A: vitamins A,B1, B2, B3, B5. Adv Bot Res, 58, 1-
287.

Rebeillé, F. and Douce, R., Eds., (2011). Biosynthesis of vitamins
in plants. Part B: vitamins B6, B8, B9, C, E, K. Adv Bot Res, 59, 
1-293.

Riadh, K., Wided, M., Hans-Werner, K., Chedly, A., (2010). 
Responses of halophytes to environmental stresses with special
emphasis to salinity. Adv Bot Res, 53, 117-145.

Rolin, D., Ed., (2013). Metabolomics coming of age with its 
technological diversity. Adv Bot Res, 67, 2-693.

Ruelland, E., Vaultier, M.N., Zachowski, A., Hurry, V., (2009). 
Cold signalling and cold acclimation in plants. Adv Bot Res, 49, 
35-150.

Saez-Vasquez, J. and Medina, F.J., (2008). The plant nucleolus. 
Adv Bot Res, 47, 1-46.

Saez-Vasquez, J. and Delseny, M., (2019). Ribosome biogenesis 
in plants: from functional 45S ribosomal DNA organization to 
ribosome assembly factors. Plant Cell, 31, 1945-1967.

https://dx.doi.org/10.3389%2Ffpls.2016.01513


Sato, S., Hirakawa, H., Isobe, S., et al., (2011). Sequence 
analysis of the genome of an oil-bearing tree, Jatropha curcas L.
DNA Res, 18, 65-76.

Sauvion, N., Thiéry, D., Calatayud, P.A., Eds., (2017). Insect 
plant interactions in a crop protection perspective. Adv Bot Res,
81, 1-406. 

Schuller, M.A. and Rupasinghe, S.G., (2011). Molecular and 
structural perspectives on Cytochome P450s in plants. Adv Bot 
Res, 60, 263-307.

Seo, M. and Marion-Poll, A.M., Eds. (2019). Abscisic acid in 
plants. Adv Bot Res, 92, 1-370.

Sheard, L.B., Tan, X., Mao, H., et al., (2010). Jasmonate 
perception by inositol-phosphate-potentiated COI1-JAZ co-
receptor. Nature, 468, 400-405. 

Shen, Q., Zhang, L., Liao, Z., et al., (2018). The genome of 
Artemisia annua provides insight into the evolution of 
Asteraceae family and artemisin biosynthesis. Mol Plant, 11, 
776-788.

Shen, Y., Issakidis-Bourguet, E., Zhou, D.X., (2016). Perspectives
on the interactions between metabolism, redox, and 
epigenetics in plants. J Exp Bot, 67, 5291-5300.

Shih, M.D., Hoekstra, F.A., Hsing, Y.I., (2008). Late 
Embryogenesis Abundant proteins. Adv Bot Res, 48,211-255.

Shyur, L.F. and Lau, A.S.Y., Eds., (2012). Recent trends in 
medicinal  plant research. Adv Bot Res, 62, 2-430.

Spencer, V. and Kim, M., (2018). Re”CYC”ling molecular 
regulators in the evolution and development of flower 
symmetry. Semin Cell Dev Biol, 79, 16-26. 

Stegmann, M. and Zipfel, C., (2017). Complex regulation of 
plant sex by peptides. Science, 358, 1544-1545.

Su, S.H., Gibbs, N.M., Jancewicz, A.L., Masson, P.H., (2017). 
Molecular mechanisms of root gravitropism. Curr Biol, 27, R964-
R972.



Sun, H., Tao, J., Gu, P., Zhang, Y., (2016). The role of 
strigolactones in root development. Plant Signal Behav, 11: 
e1110662. doi:10.1080/ 15592324. 2015.1110662.

Tadeo, F.R., Cercos, M., Colmenero-Flores, J.M., et al., (2008). 
Molecular physiology of development and quality of Citrus. Adv 
Bot Res, 47, 148- 223.

Tamogami, S., Agrawal, G.K., Rakwal, R., (2011). Jasmonates to 
jasmolites in plants: past, present and future. Adv Bot Res, 60, 
309-348.

Tang, D., Wang, G., Zhou, J.M., (2017). Receptor kinases in 
plant-pathogen interactions: more than pattern recognition. 
Plant Cell, 29, 618-637.

Tchang, F., This, P., Stiefel, V., et al., (1988). Phospholipid 
transfer protein: full-

length cDNA and amino acid sequence in maïze.  J Biol Chem,
263, 16849-16855.

Thirugnanasambandam, P.P., Hoang, N.V., Henry, R.J., (2018). 
The challenge of analyzing the sugarcane genome. Front Plant 
Sci, 9:616. doi: 10.3389/fpls.2018.00616. 

Tran, H.T., Lee, L.S., Furtado, A., Smyth, H., Henry, R.J. (2016). 
Advances in genomics for the improvement of quality in coffee. 
J Sci Food Agric, 96, 3300-3312.

Tsay, W.C., Hsiao, Y.Y., Pan, Z.J., et al., (2008). Molecular 
biology of orchid flowers: with emphasis on Phalaenopsis. Adv 
Bot Res, 47, 100-145.

Turkan, I., Ed., (2011). Plant responses to drought and salinity 
stress: development in a post-genomic era. Adv Bot Res, 57, 1-
493.

Valles, J., Garcia, S., Hidalgo, O., Martin, J., Pellicer, J., Sanz, M., 
Garnatje, T., (2011). Biology, genome evolution, 
biotechnological issues and research including applied 
perspectives in Artemisia (Asteraceae). Adv Bot Res, 60, 350-
419.



Vanavichit, A. and Yoshihashi, T., (2010). Molecular aspects of 
fragrance and aroma in rice. Adv Bot Res, 56,49-73.
Van Damme, E.J.M., Lannoo, N., Peumans, W.J., (2008). Plant 
lectins. Adv Bot Res, 48, 107-209. 

Van der Weijde, T., Kamei, C.L.A., Severing, E.I., et al., (2017) 
Genetic complexity of miscanthus cell wall composition and 
biomass quality for biofuels. BMC Genomics, 18, 406, doi: 
10.1186/s12864-017-3802-7.

Van Holle, S. and Van Damme, E.J.M., (2018). Signaling through 
plant lectins: modulation of plant immunity and beyond. 
Biochem Soc Trans, 46, 217-233.

 Van Loon, L.C., Ed., (2009). Plant innate immunity. Adv Bot 
Res, 51, 1-754.

Verbon, E.H., Liberman, L.M., (2016). Beneficial microbes affect 
endogenous mechanisms controlling root development. Trends 
Plant Sci, 21, 218-229.

Verdoucq, L. and Maurel, C., (2018). Plant aquaporins. Adv Bot 
Res, 87, 25-56.

Wang, H.J., Huang, J.C., Jauh, G.Y., (2010). Pollen germination 
and tube growth. Adv Bot Res, 54, 1-52.

Wei, Z., Li, J., (2016). Brassinosteroids regulate root growth, 
development and symbiosis. Mol Plant, 9, 81-100.

Wellmer, F., Bowman, J.L., Davies, B., et al., (2014). Flower 
development: open questions and future directions. Methods 
Mol Biol, 1110,103-124.

Wendehenne, D., Ed., (2016). Nitric oxide and signaling in 
plants. Adv Bot Res, 77, 1-374.

Wickramasuriya, A.M. and Dunwell, J.M., (2018). Cacao 
biotechnology: current status and futur prospects. Plant 
Biotechnol J, 16, 4-17.

Wu, D., Liang, Z., Yan,T., et al., (2019). Whole-genome 
resequencing of a worldwide collection of rapeseed accessions 



reveals the genetic basis of ecotype divergence. Mol Plant, 12, 
30-43.

Wu, G.A., Prochnik, S., Jenkins, J., et al., (2014). Sequencing of 
diverse mandarin, pummelo and orange genomes reveals 
complex history of admixture during domestication. Nat 
Biotechnol, 32, 656-662.

Wu, G.A., Terol, J., Ibanez, V., et al., (2018). Genomics of the 
origin and evolution of Citrus. Nature, 554, 311-316. 

Wu, P., Zhou, C., Cheng, S., et al., (2015). Integrated genome 
sequence and linkage map of physic nut (Jatropha curcas L), a 
biofuel plant. Plant J., 81, 810- 821.

Xie, Y., Liu, Y., Wang, H. et al., (2017). Phytochrome interacting 
factors directly suppress MIR156 expression to enhance shade 
avoidance syndrome in Arabidopsis. Nat Com, 8, 348, doi: 
10.1038/s41467-017-00404-y.

Yang, C. and Li, L., (2017). Hormonal regulation in shade 
avoidance. Front Plant Sci, 8, 1527,  doi: 
10.3389/fpls.2017.01527.

Yoshida, S., Kim, S., Wafula, E.K., et al., (2019). Genome 
sequence of Striga asiatica provides insight into the evolution of
plant parasitism. Curr Biol, 29, 3041-3052.

Zarillo, S., Gaikwad, N., Lanaud, C., et al., (2018). The use and 
domestication of Theobroma cacao during the mid-holocene in 
the upper Amazon. Nat Ecol Evol. 2, 1879-1888. 

Zhang, G.Q., Liu, K.W., Li, Z., et al., (2017), The Apostasia 
genome and the evolution of orchids. Nature 549, 379-383. 
Chen, Y., Grimplet, J., David, K., et al., (2018). Ethylene 
receptors and related proteins in climacteric and non-
climacteric fruits. Plant Sci, 276, 63-72.

Zhang, J., Zhang, X., Tang, H., et al., (2018).  Allele-defined 
genome of the autopolyploid sugarcane Saccharum 
spontaneum L. Nat Genet, 50, 1565-1573.



Zhang, L., Zhang, F., Melotto, M., Yao, J., He, S.Y., (2017). 
Jasmonate signaling and manipulation by pathogens and 
insects. J Exp Bot, 68, 1371-1385.

Zheng, R.H., Su, S., Xiao, H., Tian, H.Q. (2019). Calcium: A 
critical factor in pollen germination and tube elongation. Int J 
Mol Sci ,20, E420. doi: 10.3390/ijms20020420.



Acknowledgements:  The author would like to thank Thomas
Roscoe for  revising  the  English  language  of  this  manuscript.
This article is dedicated to the memory of my regretted friend
and co-editor Jean-Claude Kader who passed away on July 2018.



  


	Badoin, H., Gladieux, P., Gouzy, J., et al., (2017). Widespread selective sweeps throughout the genome of model plant pathogenic fungi and identification of effector candidates. Mol Ecol, 26, 2041-2062.
	Jouanin, L. and Lapierre, C., Eds., (2012). Lignins: Biosynthesis, Biodegradation and Bioengineering. Adv Bot Res, 61, 2-391.
	Vanavichit, A. and Yoshihashi, T., (2010). Molecular aspects of fragrance and aroma in rice. Adv Bot Res, 56,49-73.
	Van Damme, E.J.M., Lannoo, N., Peumans, W.J., (2008). Plant lectins. Adv Bot Res, 48, 107-209.


