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Nowadays, we are living in a world that is benefiting from biodiversity, although
environmental change is dramatic and biodiversity has been influenced by climate changes
and human activities. As is known, biodiversity, as an important pillar of ecosystem
balance, is playing a crucial role in human well-being [1]. In particular, it is too difficult to
use plant diversity to evaluate the related indirect value, except the direct value of food,
clothing, and shelter. Also, our life is closely bound up with various plants from their
functions and primary productivity. Hence, plant diversity is important for the ecosystem
service to human beings, playing a significant role in sustaining the equilibrium of global
biosphere. However, biodiversity loss has continued to impact people throughout human
history, and a sixth mass extinction in Earth’s history is coming [2,3].

It is worth noting that plants, as one of the most important globally distributed
types of biodiversity, occupy a major proportion of land on our planet. This means
that evolutionary and ecological mechanisms are incredibly successful during evolu-
tionary processes, and such mechanisms really determine the plant diversity. In recent
decades, there have been increasing numbers of studies on ecological and evolutionary
mechanisms for plant diversity, like mushrooms after rain, and scientists from different
fields have tried to explore the relationship of plant diversity between ecological and
evolutionary approaches. Here, we aim to understand how plant diversity has been
enhanced by the establishment of ecological and evolutionary approaches, which had,
has, and will continue to have a far-reaching effect on many fields of the basic and
applied research within natural science.

In such a context, the Special Issue “Ecology, Evolution and Diversity of Plants” has been
launched to explore plant diversity from ecological and evolutionary viewpoints. Thus,
the published articles have focused on broad key topics in plant diversity, from species
to populations and vegetation; as well as from past to current taxa [4,5]. Also, different
types of reviews, research articles, and commentaries have been collected to explore the
ecology, evolution, and biodiversity conservation of plants [4–6]. Therefore, this Special
Issue has published more than 30 articles to understand plant diversity from many angles
using ecological and evolutionary approaches.

Plant diversity is primarily recognized using the species, and species delimitation and
taxonomic revision are fundamental issues [7]. In the renowned book, The Origin of Species
by Charles Darwin, published in 1859 [8], the concept of species was proposed and the
related approaches to recognize species, i.e., the relationships of species or systematics,
were advanced with an unique illustration in such a famous book. As is known, such
a simple illustration is also called the Tree of Life (TOL). Accordingly, phylogeny has
been become a discipline and even a powerful tool in recognizing plant diversity, which is
constantly popular, and many analyses and references have been put forward [9]. Therefore,
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the topic of phylogeny in plant diversity in relation to species, taxonomy, and geographic
distribution, from tropical to subtropical temperatures, as well as alpine plants, has boomed
in recent years [10–15]. The ensuing rapid development of phylogeny is accompanied by
the development of sequencing technology, transformed from DNA spacers to genomes in
recent years.

Here, we considered plant diversity from an ecological point of view on the basis
of the ecological processes of past, current, and future. In particular, climate change and
human activity were included. In such a context, the concept that habitat suitability has
been altered by climate change at the regional scale or global scale, which is causing lo-
cal extinctions of biodiversity, seems possible [1]. Thus, the notion of whether adaptive
genetic variation can keep pace with future climate change is a very critical factor in de-
veloping conservation management strategies when the genetic vulnerability of species
is assessed [16]. And now, climate change and human activity have been considered to
be major drivers of biodiversity loss and species range shifts [17]. However, the response
of mountain plant communities has not kept up with climate warmings, especially in
the background of global change [18]. Thus, the warming climate may benefit tropical
plants, but will be significantly disadvantageous to the alpine plants, and so mountaintops
were proposed as climate refugia in tropical rainforests for cold-adapted plants because
the warming climate has triggered alpine plants to climb higher altitudes [19]. Different
taxa will respond individually to environmental changes, so the identification of refugia
from spatial dimensions is important, due to the large number of taxa that are identified
in a similar manner, and these factors will be affected by various environmental parame-
ters [20]. Thus, the firm historical insights will provide a better understanding of future
climate refugia based on robust predictions [19], especially taxa from regions with dense
populations [15]. Notably, the modification of precipitation should also be considered as
determinants of plant diversity under the background of climate change. For example,
enhanced precipitation has influenced the evolution of subtropical evergreen broad-leaved
forests since the early Miocene in East China [21].

At present, the Earth is entering a new geological era, the Anthropocene. Biodiversity
will face an unprecedented challenge when the Anthropocene comes, although biodiversity
brings essential benefits of nature to human beings and enhances the value of eco-service
to human beings [17]. In recent decades, the conservation of plant diversity is an urgent
issue, and the related studies of ecological and conservation have developed significantly,
due to the large-scale use of DNA spacers, EST-SSR, single-nucleotide polymorphisms
(SNPs), and even whole genomes, in order to illuminate the conservation implications
of different taxa (especially rare and endangered taxa) from their natural habitats and to
evaluate the conservation managements of anthropogenic disturbances [22–24]. Regardless
of the different approaches, i.e., genetics or genomic analyses, even the Data Portal (e.g., the
Paris polyphylla Data Portal, PPDP, which integrates related functional genomics analyses,
molecular data resources, and morphological identification points [25]), have provided
useful information, both genetic and genomic, for the further molecular breeding and
improvement of resources in economic plants.

Although we are living under the conditions of global change, the warming climate
and regional poverty are still urgent issues, so the topic of economic forests has boomed
in recent decades [26]. It seems that booming afforestation can bring benefits to eliminate
poverty from economic growth, and is the most effective strategy for mitigating climate
change [26,27]. However, afforestation is causing the disappearance of species, but this fact
tends to be ignored [27]. Thus, it can be argued that economic values to eliminate regional
poverty using economic forests and photosynthetic carbon captured by the afforestation
for climate change are blinding the shifts of biodiversity patterns, which even change the
distribution pattern of biodiversity, such as the latitudinal diversity gradient [27,28].

Generally, ecology and evolution have played, are playing, and will continue to
play significant roles in shaping plant diversity. However, specific studies on ecology or
evolution suggest that plant diversity has two separate parts, and some research topics
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are not linked to each other. Actually, everything is connected in the natural world. Thus,
studies on plant diversity will be facilitated by the flourishing development of ecology and
evolution disciplines, just as plant diversity has boomed on a global scale throughout the
endless history of the Earth.

Author Contributions: Writing—original draft preparation, H.-H.M. and Y.-G.S.; writing—review
and editing, H.-H.M. and Y.-G.S. All authors have read and agreed to the published version of the
manuscript.

Funding: This study was supported by the Special Fund for Scientific Research of Shanghai Land-
scaping & City Appearance Administrative Bureau (G242414, G242416); the “Yunnan Revitalization
Talent Support Program” in Yunnan Province (XDYC-QNRC-2022-0028); and the CAS “Light of West
China” Program.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Wiens, J.J. Climate-related local extinctions are already widespread among plant and animal species. PLoS Biol. 2016, 14, e2001104.

[CrossRef] [PubMed]
2. Isbel, F.; Gonzalez, A.; Loreau, M.; Cowles, J.; Diaz, S.; Hector, A.; Mace, M.M.; Wardle, D.A.; O’Connor, M.I.; Duffy, J.M.; et al.

Linking the influence and dependence of people on biodiversity across scales. Nature 2017, 546, 65–72. [CrossRef] [PubMed]
3. Johnson, C.N.; Balmford, A.; Brook, B.W.; Buettel, J.C.; Galetti, M.; Lei, G.; Wilmshurst, J.M. Biodiversity losses and conservation

responses in the Anthropocene. Science 2017, 356, 270–275. [CrossRef]
4. Zhu, H.; Tan, Y. Flora and Vegetation of Yunnan, Southwestern China: Diversity, Origin and Evolution. Diversity 2022, 14, 340.

[CrossRef]
5. Su, T.; Spicer, R.A.; Zhou, Z.K. Tracing the Evolution of Plant Diversity in Southwestern China. Diversity 2022, 14, 434. [CrossRef]
6. Hu, L.; Le, X.G.; Zhou, S.S.; Zhang, C.Y.; Tan, Y.H.; Ren, Q.; Meng, H.H.; Cun, Y.; Li, J. Conservation Significance of the Rare and

Endangered Tree Species, Trigonobalanus doichangensis (Fagaceae). Diversity 2022, 14, 666. [CrossRef]
7. Meng, H.H.; Zhang, C.Y.; Low, S.L.; Li, L.; Shen, J.Y.; Nurainas; Zhang, Y.; Huang, P.H.; Zhou, S.S.; Tan, Y.H.; et al. Two new

species from Sulawesi and Borneo facilitate phylogeny and taxonomic revision of Engelhardia (Juglandaceae). Plant Divers. 2022,
44, 552–564. [CrossRef]

8. Darwin, C. On The Origin of Species by Means of Natural Selection or the Preservation of Favoured Races in the Struggle for Life; John
Murray: London, UK, 1859.

9. Liu, G.Q.; Lian, L.; Wang, W. The Molecular Phylogeny of Land Plants: Progress and Future Prospects. Diversity 2022, 14, 782.
[CrossRef]

10. Song, Y.G.; Li, Y.; Meng, H.H.; Fragnière, Y.; Ge, B.J.; Sakio, H.; Yousefzadeh, H.; Bétrisey, S.; Kozlowski, G. Phylogeny, taxonomy,
and biogeography of Pterocarya (Juglandaceae). Plants 2020, 9, 1524. [CrossRef]

11. Zhang, C.Y.; Low, S.L.; Song, Y.G.; Nurainas; Kozlowski, G.; Li, L.; Zhou, S.S.; Tan, Y.H.; Cao, G.L.; Zhou, Z.; et al. Shining a
light on species delimitation in the tree genus Engelhardia Leschenault ex Blume (Juglandaceae). Mol. Phylogenet. Evol. 2020, 152,
106918. [CrossRef]

12. Gao, X.Y.; Meng, H.H.; Zhang, M.L. Diversification and vicariance of desert plants: Evidence inferred from chloroplast DNA
sequence variation of Lagochilus ilicifolius (Lamiaceae). Biochem. Syst. Ecol. 2014, 55, 93–100. [CrossRef]

13. Jiang, X.L.; Gardner, E.M.; Meng, H.H.; Deng, M.; Xu, G.B. Land bridges in the Pleistocene contributed to flora assembly on the
continental islands of South China: Insights from the evolutionary history of Quercus championii. Mol. Phylogenet. Evol. 2019, 132,
36–45. [CrossRef] [PubMed]

14. Meng, H.; Su, T.; Gao, X.; Li, J.; Jiang, X.; Sun, H.; Zhou, Z. Warm-cold colonization: Response of oaks to uplift of the Himalaya–
Hengduan Mountains. Mol. Ecol. 2017, 26, 3276–3294. [CrossRef] [PubMed]

15. Meng, H.H.; Zhang, C.Y.; Song, Y.G.; Yu, X.Q.; Cao, G.L.; Li, L.; Cai, C.N.; Xiao, J.H.; Zhou, S.S.; Tan, Y.H.; et al. Opening a door to
the spatiotemporal history of plants from tropical Indochina Peninsula to subtropical China. Mol. Phylogenet. Evol. 2022, 171,
107458. [CrossRef] [PubMed]

16. Wang, T.R.; Meng, H.H.; Wang, N.; Zheng, S.S.; Jiang, Y.; Lin, D.Q.; Song, Y.G.; Kozlowski, G. Adaptive divergence and genetic
vulnerability of relict species under climate change: A case study of Pterocarya macroptera. Ann. Bot. 2023, 132, 241–254. [CrossRef]
[PubMed]

17. Meng, H.H.; Gao, X.Y.; Song, Y.G.; Cao, G.L.; Li, J. Biodiversity arks in the Anthropocene. Reg. Sustain. 2021, 2, 109–115. [CrossRef]
18. Alexander, J.M.; Chalmandrier, L.; Lenoir, J.; Burgess, T.I.; Essl, F.; Haider, S.; Kueffer, C.; McDougall, K.; Milbau, A.; Nunez, M.A.;

et al. Lags in the response of mountain plant communities to climate change. Glob. Change Biol. 2018, 24, 563–579. [CrossRef]
[PubMed]

19. Meng, H.H.; Zhou, S.S.; Jiang, X.L.; Gugger, P.F.; Li, L.; Tan, Y.H.; Li, J. Are mountaintops climate refugia for plants under global
warming? A lesson from highemountain oaks in tropical rainforest. Alpine Bot. 2019, 129, 175–183. [CrossRef]

https://doi.org/10.1371/journal.pbio.2001104
https://www.ncbi.nlm.nih.gov/pubmed/27930674
https://doi.org/10.1038/nature22899
https://www.ncbi.nlm.nih.gov/pubmed/28569811
https://doi.org/10.1126/science.aam9317
https://doi.org/10.3390/d14050340
https://doi.org/10.3390/d14060434
https://doi.org/10.3390/d14080666
https://doi.org/10.1016/j.pld.2022.08.003
https://doi.org/10.3390/d14100782
https://doi.org/10.3390/plants9111524
https://doi.org/10.1016/j.ympev.2020.106918
https://doi.org/10.1016/j.bse.2014.03.002
https://doi.org/10.1016/j.ympev.2018.11.021
https://www.ncbi.nlm.nih.gov/pubmed/30513340
https://doi.org/10.1111/mec.14092
https://www.ncbi.nlm.nih.gov/pubmed/28281334
https://doi.org/10.1016/j.ympev.2022.107458
https://www.ncbi.nlm.nih.gov/pubmed/35351637
https://doi.org/10.1093/aob/mcad083
https://www.ncbi.nlm.nih.gov/pubmed/37409981
https://doi.org/10.1016/j.regsus.2021.03.001
https://doi.org/10.1111/gcb.13976
https://www.ncbi.nlm.nih.gov/pubmed/29112781
https://doi.org/10.1007/s00035-019-00226-2


Diversity 2023, 15, 1165 4 of 4

20. Keppel, G.; Van Niel, K.P.; Wardell-Johnson, G.W.; Yates, C.J.; Byrne, M.; Mucina, L.; Schut, A.G.T.; Hopper, S.D.; Franklin, S.E.
Refugia: Identifying and understanding safe havens for biodiversity under climate change. Glob. Ecol. Biogeogr. 2012, 21, 393–404.
[CrossRef]

21. Jin, D.; Yuan, Q.; Dai, X.; Kozlowski, G.; Song, Y. Enhanced precipitation has driven the evolution of subtropical evergreen
broad-leaved forests in eastern China since the early Miocene: Evidence from ring-cupped oaks. J. Syst. Evol. 2023. early view.
[CrossRef]

22. Gao, X.Y.; Zhang, X.; Meng, H.H.; Li, J.; Zhang, D.; Liu, C.N. Comparative chloroplast genomes of Paris Sect. Marmorata: Insight
into repeat regions and evolutionary implications. BMC Genom. 2018, 19, 878.

23. Gao, X.Y.; Su, Q.X.; Yao, B.; Yang, W.; Ma, W.; Yang, B.; Liu, C.N. Development of EST-SSR Markers Related to Polyphyllin
Biosynthesis Reveals Genetic Diversity and Population Structure in Paris polyphylla. Diversity 2022, 14, 589. [CrossRef]

24. Fu, X.; Wu, J.; Ma, X.; Li, K.; Zhang, H.; Wu, S.; Sun, K. The Chromosome-Level Genome of Elaeagnus moorcroftii Wall., an
Economically and Ecologically Important Tree Species in Drylands. Diversity 2022, 14, 468. [CrossRef]

25. Su, Q.; Zhang, X.; Li, J.; Yang, W.; Ren, Q.; Gao, X.Y.; Liu, C.N. PPDP: A Data Portal of Paris polyphylla for Polyphyllin
Biosynthesis and Germplasm Resource Exploration. Diversity 2022, 14, 1057. [CrossRef]

26. Meng, H.H.; Zhou, S.S.; Li, L.; Tan, Y.H.; Li, J.W.; Li, J. Conflict between biodiversity conservation and economic growth: Insight
into rare plants in tropical China. Biodivers. Conserv. 2019, 28, 523–537. [CrossRef]

27. Zhang, Y.; Duan, M.G.; Huang, P.H.; Li, M.; Meng, H.H.; Qiao, H.J.; Li, J. Blinded by the bright—Afforestation is affecting
widespread sampling deficiency in plant collections. For. Ecol. Manag. 2023, 530, 120765. [CrossRef]

28. Zhang, Y.; Song, Y.G.; Zhang, C.Y.; Wang, T.R.; Su, T.H.; Huang, P.H.; Meng, H.H.; Li, J. Latitudinal diversity gradient in the
changing world: Retrospectives and perspectives. Diversity 2022, 14, 334. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1111/j.1466-8238.2011.00686.x
https://doi.org/10.1111/jse.13022
https://doi.org/10.3390/d14080589
https://doi.org/10.3390/d14060468
https://doi.org/10.3390/d14121057
https://doi.org/10.1007/s10531-018-1661-4
https://doi.org/10.1016/j.foreco.2022.120765
https://doi.org/10.3390/d14050334

	References

