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Introduction

The first high-quality reference genome for Crepis tectorum has been intro-
duced, a species recognized for its extensive ecological adaptability. Analysis
of genome-wide variation pinpointed candidate genes tied to environmental adap-
tation, specifically those influencing stress responses, flowering time, and nutrient
metabolism. This genomic resource provides a fundamental tool for understanding
evolutionary adaptation in plants and reveals genetic underpinnings of resilience
across varied habitats [1].

Comprehensive phylogenetic analysis leveraging extensive genomic data clari-
fied evolutionary relationships among various Crepis species. This work resolved
long-standing taxonomic ambiguities, establishing a robust evolutionary frame-
work. Key genomic insights highlighted patterns of gene flow and diversification,
providing a clearer picture of speciation processes within the Crepis lineage [2].

Research investigated dynamic chromosome evolution and genomic changes
across diverse Crepis species. By examining karyotypes and genetic markers,
the study identified significant chromosomal rearrangements and polyploidization
events driving species diversification. These findings underscore chromosomal
plasticity’s critical role as a major evolutionary driver within the genus, influencing
adaptation and speciation [3].

A comprehensive plastome phylogenomic study of Crepis L. and related Ci-
chorieae genera offered crucial insights into generic boundaries and biogeograph-
ical patterns. Based on whole plastid genome sequences, the analysis revealed
robust phylogenetic relationships, supporting a revised circumscription for Crepis
and elucidating its dispersal and diversification across geographical regions, en-
hancing understanding of the Asteraceae family [4].

This study addressed the complex evolutionary history and species delimitation
within the Crepis praemorsa group. An integrative approach, combining molecu-
lar markers and morphological data, uncovered evidence of reticulate evolution,
including hybridization and introgression events. These findings highlight the
dynamic nature of speciation in Crepis and propose clearer species boundaries
within this challenging taxonomic group [5].

An investigation into Crepis tectorum unveiled its demographic history and ge-
nomic signatures of local adaptation. Population genomic data helped reconstruct
the species’ demographic trajectory and pinpoint specific genomic regions and
genes under selection in response to local environmental pressures. This study
provides detailed understanding of Crepis tectorum’s adaptation to diverse habi-
tats through specific genetic mechanisms [6].

This paper examined genomic divergence and the role of gene flow in Crepis tec-
torum speciation. Genomic analyses provided evidence that divergent selection
drives differentiation between populations, even amidst ongoing gene flow. The
findings emphasize the complex interaction between local adaptation and genetic
exchange, shaping species boundaries and promoting ecological speciation in this
adaptable plant [7].

Researchers explored ecological speciation in Crepis tectorum using common gar-
den experiments and genomic data. The study demonstrated that populations
adapted to different environments show significant phenotypic and genetic differ-
entiation, even under uniform growing conditions. This offers strong evidence for
ecological selection driving the formation of distinct ecotypes, illustrating how en-
vironmental factors initiate incipient speciation [8].

This study aimed to reconstruct the evolutionary history of Crepis L. using nu-
clear and plastid DNA markers. Comprehensive molecular phylogenetic analyses
yielded a robust tree, clarifying relationships among various Crepis species and
illuminating diversification events. Findings revealed congruence and conflict be-
tween marker types, suggesting complex evolutionary processes like hybridization
and allopolyploidy have shaped the genus [9].

Phylogenomic methods were employed to investigate the complex Crepis tecto-
rum species complex, resolving its reticulate evolution and species boundaries.
Analyzing extensive genomic data, the study identified significant gene flow and
hybridization events contributing to its intricate evolutionary history. Results offer
clearer insights into species delimitation and demonstrate phylogenomics’ power
in resolving challenging taxonomic groups with reticulate patterns [10].

Description

Research on the plant genus Crepis has significantly advanced our understand-
ing of plant evolution, adaptation, and speciation, particularly through genomic
and phylogenomic approaches. A crucial development was the introduction of the
first high-quality reference genome for Crepis tectorum, a species known for its
wide ecological adaptability. This resource has allowed identification of candi-
date genes associated with environmental adaptation, including those involved in
stress responses, flowering time, and nutrient metabolism, providing a fundamen-
tal tool for exploring resilience in diverse habitats [1]. Further genomic studies
have investigated the demographic history of Crepis tectorum, revealing genomic
signatures of local adaptation and pinpointing specific regions and genes under
selection in response to local environmental pressures. This work offers a detailed
perspective on how the species adapts to its varied environments through genetic
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mechanisms [6].

The dynamics of speciation and divergence within Crepis tectorum have been a
central focus. Genomic analyses demonstrate divergent selection driving differ-
entiation between populations, even with ongoing gene flow, highlighting a com-
plex interplay between local adaptation and genetic exchange in shaping species
boundaries and promoting ecological speciation [7]. Complementary research, uti-
lizing common garden experiments alongside genomic data, provided strong ev-
idence for ecological selection leading to distinct ecotypes. These studies show
significant phenotypic and genetic differentiation among populations adapted to
different environments, even when grown under uniform conditions, illustrating the
initiation of incipient speciation driven by environmental factors [8].

Beyond specific species, comprehensive phylogenetic analyses have been vital
in clarifying the evolutionary relationships across various Crepis species, resolv-
ing long-standing taxonomic ambiguities, and establishing a robust evolutionary
framework [2]. Plastome phylogenomics of Crepis L. and related genera in the Ci-
chorieae tribe offered crucial insights into generic boundaries and biogeographical
patterns. These analyses, based on whole plastid genome sequences, supported a
revised circumscription for Crepis and illuminated its dispersal and diversification
across different geographical regions, enhancing our understanding of the broader
Asteraceae family [4]. The genus’s evolutionary history has been further unraveled
using both nuclear and plastid DNA markers, revealing complex processes like hy-
bridization and allopolyploidy that have shaped its diversification [9].

Chromosome evolution and genomic changes are also significant aspects of
Crepis diversification. Research has explored the dynamic nature of chromosomal
rearrangements and polyploidization events across different Crepis species, iden-
tifying their contribution to species diversification through examining karyotypes
and genetic markers. These findings underscore the critical role of chromosomal
plasticity as a major evolutionary driver within the genus, influencing adaptation
and speciation [3]. The complex evolutionary history and species delimitation, par-
ticularly within the challenging Crepis praemorsa group, have been addressed by
uncovering evidence of reticulate evolution, including hybridization and introgres-
sion events, using an integrative approach of molecular markers andmorphological
data [5].

Finally, phylogenomic investigations focusing on the Crepis tectorum species com-
plex have been instrumental in resolving its reticulate evolutionary history and clar-
ifying its species boundaries. Through rigorous analysis of extensive genomic
data, these studies identified significant gene flow and hybridization events con-
tributing to its intricate evolutionary trajectory. The results offer clearer insights
into species delimitation within these challenging taxonomic groups and power-
fully demonstrate the efficacy of phylogenomics in accurately resolving complex
patterns of reticulate evolution, ultimately deepening our understanding of specia-
tion in this ecologically adaptable genus [10].

Conclusion

Recent research on the plant genus Crepis has significantly advanced our under-
standing of its evolution, adaptation, and speciation mechanisms. A major stride
involved sequencing the first high-quality reference genome for Crepis tectorum,
which allowed for identifying genes crucial for environmental adaptation, including
those related to stress responses and nutrient metabolism. Studies on C. tecto-
rum have also detailed its demographic history and genomic footprints of local
adaptation, demonstrating how specific genetic mechanisms enable its resilience
in diverse habitats. Researchers have explored ecological speciation in C. tecto-
rum, showing that divergent selection drives population differentiation even with
ongoing gene flow, and that environmental factors can lead to distinct ecotypes.

Broader phylogenetic analyses across Crepis species, utilizing both plastome and
nuclear DNA markers, have clarified evolutionary relationships, resolved taxo-
nomic ambiguities, and provided insights into biogeographical patterns and di-
versification. These studies revealed complex evolutionary processes like hy-
bridization and allopolyploidy. Investigations into chromosome evolution identified
significant rearrangements and polyploidization events contributing to species di-
versification, highlighting chromosomal plasticity’s role as an evolutionary driver.
The challenging Crepis praemorsa group has seen its species boundaries clarified
through integrated approaches, uncovering reticulate evolution. Phylogenomic
analyses of the Crepis tectorum complex further resolved its intricate evolutionary
history, including gene flow and hybridization, underscoring the power of genomics
in addressing complex taxonomic questions and deepening our understanding of
speciation in adaptable plant genera.
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