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Forests are extremely valuable ecosystems, associated with a number of ecosystem
services that are of significant importance for human wellbeing. Although biodiversity
conservation stands at the top of the list of desired ecosystem services, carbon storage,
water regulation and supply, wood and non-wood products, recreation, soil protection, and
nutrient cycling are also all important. While forests cover only 30% of the Earth’s surface,
they host 60,000 tree species, 80% of all known amphibians, 75% of all bird species, and 68%
of all mammals [1,2]. Tropical forests alone host 60% of the world’s vascular plants [2]. The
conservation of biological diversity is of crucial importance, not only for ethical reasons,
but also for a number of services that are offered by biodiversity to humans, including
the provision of food, medicinal plants, and others [3]. Despite the extremely significant
contributions of forests to the conservation of world’s biological diversity, they currently
face different and often contradicting challenges.

On the one hand, the abandonment of marginally productive agricultural land, ob-
served in Europe, North America, and elsewhere, which is associated with socioeconomic
changes during the 20th century, provides an opportunity for degraded or even lost forests
to recover and reoccupy their pre-human areas. This results in a significant increase in
forest cover and a decrease in forest fragmentation [4,5], with positive consequences for
biodiversity conservation, as is proved with the recent increase in the distribution and
abundance of Europe’s emblematic carnivores [6,7]. Furthermore, increased forest cover
has been reported to contribute significantly to increased biomass and carbon stock, with
positive consequences for mitigating climate change [8]. The increases in forest cover,
however, may also lead to an increased degree of landscape homogeneity, with negative
impacts on local biodiversity and species that require a mosaic of forested and open areas
to cover their needs in terms of food and protection [9,10].

On the other hand, extensive deforestation of the globally important tropical forests,
and land conversion to agriculture, continues to occur, threatening the long-term sus-
tainability of these biodiversity hotspots [11]. This deforestation often occurs at large
spatial scales without necessarily ensuring significant economic benefits, while the loss
of habitats and biodiversity is undoubtedly huge [12]. As a result, an estimated loss of
420 million hectares has been reported since 1990 and, despite the decreasing trend of de-
forestation, 10 million hectares of forests are still being lost every year [2]. Forest loss, along
with other human activities, results in an estimated one million species of the world’s plants
and animals (out of an estimated total of eight million) facing the threat of extinction [13], and
this leads scientists to suggest that the world is currently facing the sixth mass extinction.

All the above issues stress the need for sustainable forest management, and for rec-
onciling land management and socioeconomic development with the need to conserve
the global biodiversity at all levels, from genetic variants to species, populations, and
ecosystems. In this Special Issue, a collection of articles is published covering a wide range
of topics related to forest and biodiversity conservation.

The conservation of genetic diversity and resources is of crucial importance for bio-
diversity conservation, especially under conditions of climate change, which transforms
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habitats across the globe. Chertov et al. [14] studied the genetic diversity and population
structure of Larix sibirica in the Urals, concluding that the currently observed differentiations
between the populations need to be preserved by maintaining non-fragmented populations
and preventing the geographical isolation of existing populations. In the same region,
Sboeva et al. [15] reported a limited genetic diversity in Pius silvestris, which is explained
by the biogeography of the established populations. A similar study by Gong et al. [16]
on Cinnamomum camphora in East Asia revealed significant differences in genetic diversity
among populations and moderate differentiation between populations. They point out
the need of enhancing gene flow to reverse the negative effects of genetic drift and reduce
the risk of genetic diversity reduction. Significant differences in the within-population
genetic diversity, and high differentiations between populations, were observed by Huang
et al. [17] in different populations of Camellia chekiangoleosa. They recommend the adoption
of appropriate management measures to maintain the diversity in the high-diversity popu-
lations and increase the gene exchange in the low-diversity populations to restore genetic
diversity. Limited genetic variations among studied populations of Triadica sebifera are
reported by Zhou et al. [18], along with a relatively low within-population genetic diversity.
However, the existence of some rare alleles in some populations may prove extremely
important in maintaining the level of genetic diversity. Ex situ conservation is proposed
in the above studies as an alternative approach for maintaining diversity in ecologically
and economically important species, while Liu et al. [19] provide specific instructions for
the preservation of the pollen of Gleditsia sinensis. A combination of in situ and ex situ
conservation is also proposed by Kinho et al. [20] for the endangered species Pericopsis
mooniana and its introduction into areas that are expected to become suitable as a result of
climate change.

Climate and global changes result in significant land use changes and habitat alter-
ations, with subsequent alterations in species’ current and future geographical distributions,
as well as in their physiological responses. Zhang et al. [21], studying four alpine Rhodode-
dron species, revealed a significant expected shrinkage in their geographical distribution
as a result of climate change, as well as an expected movement of species to different bio-
geographical regions. A significant expected decrease in the currently suitable habitats for
Swietenia macrophylla (mahogany) was reported under different climate change scenarios by
Herrera-Feijoo et al. [22]. At the same time, currently unsuitable areas may become suitable
in the future, which demonstrates the dynamic nature of any conservation measures, includ-
ing the designation of protected areas. Climatic patterns affect a number of physiological
responses of species, including flowering and fruiting. Dagnachew et al. [23] point out the
need for a better understanding of the relationships between climatic variables and species
physiological responses, which vary considerably between species, in order to develop an
effective conservation scheme for species of high ecological and economical importance.

The dynamic recovery of European forests was confirmed in the study by Referowska-
Chodak and Kornatowska [24], covering a period of 75 years in Poland. Irrespectively of
the political regime, the study demonstrates the steady increase in forest cover and biomass,
as well as in the areas designated as protected. The latter constitutes an important tool
for biodiversity conservation, and the NATURA2000 network of protected areas is one
of them. The study by Kermavnar et al. [25], however, points out the need for adopting
management and conservation measures not only based on broad habitat type definitions,
but also based on the specific characteristics of each habitat and on the need to expand
the nature conservation actions beyond the designated protected areas. Uprety et al. [26],
for instance, identified ecologically important ecosystems outside of the protected areas in
the Chure region of Nepal, and point out the need for active conservation measures in the
region. An interesting model for the prioritization of areas where conservation actions need
to be applied is presented by Vu et al. [27], which has been tested in Vietnam. The model
results in seven criteria and seventeen indicators to determine priority areas for biodiversity
conservation. In the same direction is the approach presented by Ette et al. [28], where a
novel Biodiversity Composite Index (BCI) is proposed for the assessment of the ecosystem,
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species, and genetic diversity status. Based on this assessment appropriate conservation
priorities and objectives can be adopted. An even simpler index derived by remote sensing
data, the Normalized Difference Vegetation Index (NDVI), is proposed as a surrogate for
field-based biodiversity assessments by Naunyal et al. [29]. NDVI was found to explain
65% of the variation in plant species diversity, while the same study also demonstrates the
great value of remote sensing data and methods for monitoring land use changes caused by
anthropogenic activities. The latter, as has already been stated above, constitutes a major
threat for the integrity of many ecosystems. Mariscal et al. [30], studying an Ecuadorian
Andean cloud forest, point out the need to prevent the further loss of primary forests and
the further increase in fragmentation. The same study shows that areas that have been
under disturbance regimes of varying intensities do not necessarily proceed towards a
composition and structure similar to primary forests in the post-disturbance stage. Instead,
alternative stable successional stages are observed. The stability of these successional stages
is explained by the fact that plant assemblages at any stage reflect the historical and current
environmental conditions. Furthermore, as pointed out by Chen et al. [31], shifts in plant
functional traits occur with succession, demonstrating complex and diverse trade-offs that
result in variation among the ecological strategy spectra of different successional stages
and the respective assemblages.

As already mentioned, forests harbor a wide variety of wildlife species, including
mammals, birds, arthropods, and others. The strong relationship between bird communities
and forest habitat types is demonstrated in the study by Purevdorj et al. [32] in northern
Mongolia. The study points out the need for maintaining diverse forest habitats and
restoring forests that have been lost or degraded by anthropogenic activities. Given the
complexity of forest habitat types, new forest inhabiting species are constantly detected
and described by science, such as the new arthropod species described in the study by
Jang et al. [33]. However, it is not only the plant and animal species that benefit from
increases in forest cover and decreased fragmentation. Increased biomass leads to increased
carbon stock, and Abdul-Hamid et al. [34] presented an interesting approach in estimating
biomass in the ecologically vulnerable and extremely important mangrove forests. The
approach can also be applied to other forest types and different biogeographical regions.
The overall positive effects of increased forest cover and decreased fragmentation in a
wide range of ecosystem services, including provisioning, regulating, and cultural, is
demonstrated in the study by Kefalas et al. [35] in the eastern Mediterranean region.

Beyond any doubt, forests constitute the main terrestrial biodiversity carrier of the
world, compared to any alternative land use/cover type. Their conservation is a global
challenge, and has to be the first political and social priority. We believe that the studies
presented in the current issue provide important and useful insights towards achieving the
target of ensuring a sustainable environment for current and future generations.
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and agreed to the published version of the manuscript.

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

1. Hilton-Taylor, C.; Stuart, S.N.; Vie, ].-C. Wildlife in a Changing World: An Analysis of the 2008 IUCN Red List of Threatened Species;
TUCN: Gland, Switzerland, 2009; p. 184.

2. UNEDP; FAO. The State of the World’s Forests 2020: Forests, Biodiversity and People; FAO: Rome, Italy, 2020; p. 214.

3. Hunter, M.L.J. Biological Diversity. In Maintaining Biodiversity in Forest Ecosystems; Hunter, M.L.]J., Ed.; Cambridge University
Press: Cambridge, UK, 1999.

4. Xofis, P,; Poirazidis, K. Combining different spatio-temporal resolution images to depict landscape dynamics and guide wildlife
management. Biol. Conserv. 2018, 218, 10-17. [CrossRef]

5. Xofis, P; Spiliotis, A.J.; Chatzigiovanakis, S.; Chrysomalidou, S.A. Long-Term Monitoring of Vegetation Dynamics in the Rhodopi
Mountain Range National Park-Greece. Forests 2022, 13, 377. [CrossRef]


https://doi.org/10.1016/j.biocon.2017.12.003
https://doi.org/10.3390/f13030377

Forests 2023, 14, 1871 4 0f 5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Chapron, G.; Kaczensky, P; Linnell, ].D.C.; Von Arx, M.; Huber, D.; Andrén, H.; Lopez-Bao, J.V.; Adamec, M.; Alvares, F; Anders,
O.; et al. Recovery of large carnivores in Europe’s modern human-dominated landscapes. Science 2014, 346, 1517-1519. [CrossRef]
[PubMed]

Cimatti, M.; Ranc, N.; Benitez-Lopez, A.; Maiorano, L.; Boitani, L.; Cagnacci, F; Cengié, M.; Ciucci, P; Huijbregts, M.A J.; Krofel,
M.; et al. Large carnivore expansion in Europe is associated with human population density and land cover changes. Divers.
Distrib. 2021, 27, 602-617. [CrossRef]

Silver, W.L.; Osterag, R.; Lugo, A.E. The potential for carbon sequestration through reforestation of abandoned tropical agricultural
and pasture lands. Restor. Ecol. 2000, 8, 394—407. [CrossRef]

Otero, I.; Marull, J.; Tello, E.; Diana, G.L.; Pons, M.; Coll, E; Marti Boada, M. Land abandonment, landscape, and biodiversity:
Questioning the restorative character of the forest transition in the Mediterranean. Ecol. Soc. 2015, 20, 7. [CrossRef]

Zakkak, S.; Radovic, A.; Nikolov, S.C.; Shumka, S.; Kakalis, L.; Kati, V. Assessing the effect of agricultural land abandonment on
bird communities in southern-eastern Europe. J. Environ. Manag. 2015, 164, 171-179. [CrossRef]

Hill, S.L.L.; Arnell, A.; Maney, C.; Butchart, S.H.M.; Hilton-Taylor, C.; Ciciarelli, C.; Davis, C.; Dinerstein, E.; Purvis, A.; Burgess,
N.D. Measuring forest biodiversity status and changes globally. Front. For. Glob. Change 2019, 2, 70. [CrossRef]

Abram, N.K,; MacMillan, D.C.; Xofis, P.; Ancrenaz, M.; Tzanopoulos, ].; Ong, R.; Goossens, B.; Koh, L.P; Del Valle, C.; Peter, L.;
et al. Identifying Where REDD+ Financially Out-Competes Oil Palm in Floodplain Landscapes Using a Fine- Scale Approach.
PLoS ONE 2016, 11, e0156481. [CrossRef]

IPBES. Summary for Policymakers of the Global Assessment Report on Biodiversity and Ecosystem Services of the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services; IPBES Secretariat: Bonn, Germany, 2019; p. 56.

Chertov, N.; Vasilyeva, Y.; Zhulanov, A.; Nechaeva, Y.; Boronnikova, S.; Kalendar, R. Genetic Structure and Geographical
Differentiation of Larix sibirica Ledeb. in the Urals. Forests 2021, 12, 1401. [CrossRef]

Sboeva, Y.; Chertov, N.; Nechaeva, Y.; Valeeva, A.; Boronnikova, S.; Kalendar, R. Genetic Diversity, Structure, and Differentiation
of Pinus sylvestris L. Populations in the East European Plain and the Middle Urals. Forests 2022, 13, 1798. [CrossRef]

Gong, X.; Yang, A.; Wu, Z; Chen, C.; Li, H; Liu, Q.; Yu, E; Zhong, Y. Employing Genome-Wide SNP Discovery to Characterize
the Genetic Diversity in Cinnamomum camphora Using Genotyping by Sequencing. Forests 2021, 12, 1511. [CrossRef]

Huang, B.; Wang, Z.; Huang, J.; Li, X.; Zhu, H.; Wen, Q.; Xu, L.-A. Population Genetic Structure Analysis Reveals Significant
Genetic Differentiation of the Endemic Species Camellia chekiangoleosa Hu with a Narrow Geographic Range. Forests 2022, 13,
234. [CrossRef]

Zhou, P; Zhou, Q.; Dong, F.; Shen, X.; Li, Y. Study on the Genetic Variation of Triadica sebifera (Linnaeus) Small Populations
Based on SSR Markers. Forests 2022, 13, 1330. [CrossRef]

Liu, Q.; Yang, J.; Wang, X.; Zhao, Y. Studies on Pollen Morphology, Pollen Vitality and Preservation Methods of Gleditsia sinensis
Lam. (Fabaceae). Forests 2023, 14, 243. [CrossRef]

Kinho, J.; Suhartati, S.; Husna, H.; Tuheteru, ED.; Arini, D.LD.; Lawasi, M.A_; Ura’, R;; Prayudyaningsih, R.; Yulianti, Y.; Subarudi,
S.; et al. Conserving Potential and Endangered Species of Pericopsis mooniana Thwaites in Indonesia. Forests 2023, 14, 437.
[CrossRef]

Zhang, J.-H.; Li, K.-J.; Liu, X.-E; Yang, L.; Shen, S.-K. Interspecific Variance of Suitable Habitat Changes for Four Alpine
Rhododendron Species under Climate Change: Implications for Their Reintroductions. Forests 2021, 12, 1520. [CrossRef]
Herrera-Feijoo, R.J.; Torres, B.; Lopez-Tobar, R.; Tipan-Torres, C.; Toulkeridis, T.; Heredia-R, M.; Mateo, R.G. Modelling Climatically
Suitable Areas for Mahogany (Swietenia macrophylla King) and Their Shifts across Neotropics: The Role of Protected Areas.
Forests 2023, 14, 385. [CrossRef]

Dagnachew, S.; Teketay, D.; Demissew, S.; Awas, T.; Lemessa, D. The Effects of Monthly Rainfall and Temperature on Flowering
and Fruiting Intensities Vary within and among Selected Woody Species in Northwestern Ethiopia. Forests 2023, 14, 541.
[CrossRef]

Referowska-Chodak, E.; Kornatowska, B. Effects of Forestry Transformation on the Landscape Level of Biodiversity in Poland’s
Forests. Forests 2021, 12, 1682. [CrossRef]

Kermavnar, J.; Kozamernik, E.; Kutnar, L. Assessing the Heterogeneity and Conservation Status of the Natura 2000 Priority Forest
Habitat Type Tilio—Acerion (9180*) Based on Field Mapping. Forests 2023, 14, 232. [CrossRef]

Uprety, Y.; Tiwari, A.; Karki, S.; Chaudhary, A.; Yadav, R K.P.; Giri, S.; Shrestha, S.; Paudyal, K.; Dhakal, M. Characterization of
Forest Ecosystems in the Chure (Siwalik Hills) Landscape of Nepal Himalaya and Their Conservation Need. Forests 2023, 14, 100.
[CrossRef]

Vu, X.D.; Csaplovics, E.; Marrs, C.; Nguyen, T.T. Criteria and Indicators to Define Priority Areas for Biodiversity Conservation in
Vietnam. Forests 2022, 13, 1341. [CrossRef]

Ette, ].-S.; Sallmannshofer, M.; Geburek, T. Assessing Forest Biodiversity: A Novel Index to Consider Ecosystem, Species, and
Genetic Diversity. Forests 2023, 14, 709. [CrossRef]

Naunyal, M.; Khadka, B.; Anderson, ].T. Effect of Land Use and Land Cover Change on Plant Diversity in the Ghodaghodi Lake
Complex, Nepal. Forests 2023, 529. [CrossRef]

Mariscal, A.; Thomas, D.C.; Haffenden, A.; Manobanda, R.; Defas, W.; Angel Chinchero, M.; Simba Larco, J.D.; Jaramillo, E.; Roy,
B.A.; Peck, M. Evidence for Alternate Stable States in an Ecuadorian Andean Cloud Forest. Forests 2022, 13, 875. [CrossRef]


https://doi.org/10.1126/science.1257553
https://www.ncbi.nlm.nih.gov/pubmed/25525247
https://doi.org/10.1111/ddi.13219
https://doi.org/10.1046/j.1526-100x.2000.80054.x
https://doi.org/10.5751/ES-07378-200207
https://doi.org/10.1016/j.jenvman.2015.09.005
https://doi.org/10.3389/ffgc.2019.00070
https://doi.org/10.1371/journal.pone.0156481
https://doi.org/10.3390/f12101401
https://doi.org/10.3390/f13111798
https://doi.org/10.3390/f12111511
https://doi.org/10.3390/f13020234
https://doi.org/10.3390/f13081330
https://doi.org/10.3390/f14020243
https://doi.org/10.3390/f14020437
https://doi.org/10.3390/f12111520
https://doi.org/10.3390/f14020385
https://doi.org/10.3390/f14030541
https://doi.org/10.3390/f12121682
https://doi.org/10.3390/f14020232
https://doi.org/10.3390/f14010100
https://doi.org/10.3390/f13091341
https://doi.org/10.3390/f14040709
https://doi.org/10.3390/f14030529
https://doi.org/10.3390/f13060875

Forests 2023, 14, 1871 50f5

31.

32.

33.

34.

35.

Chen, C; Wen, Y.; Ji, T.; Zhao, H.; Zang, R.; Lu, X. Ecological Strategy Spectra for Communities of Different Successional Stages in
the Tropical Lowland Rainforest of Hainan Island. Forests 2022, 13, 973. [CrossRef]

Purevdorj, Z.; Munkhbayar, M.; Paek, WK.; Ganbold, O.; Jargalsaikhan, A.; Purevee, E.; Amartuvshin, T.; Genenjamba, U.; Nyam,
B.; Lee, ].W. Relationships between Bird Assemblages and Habitat Variables in a Boreal Forest of the Khentii Mountain, Northern
Mongolia. Forests 2022, 13, 1037. [CrossRef]

Jang, C.-M.; Yoo, ].-S.; Kim, S.-T.; Bae, Y.-S. Rocky Area Inhabiting Daddy Long-Legs Spiders, Pholcus Walckenaer, 1805 (Araneae:
Pholcidae) in Mountainous Mixed Forests from South Korea. Forests 2023, 14, 538. [CrossRef]

Abdul-Hamid, H.; Mohamad-Ismail, F.-N.; Mohamed, J.; Samdin, Z.; Abiri, R.; Tuan-Ibrahim, T.-M.; Mohammad, L.-S.; Jalil,
A.-M.; Naji, H.-R. Allometric Equation for Aboveground Biomass Estimation of Mixed Mature Mangrove Forest. Forests 2022,
13, 325. [CrossRef]

Kefalas, G.; Lorilla, R.S.; Xofis, P.; Poirazidis, K.; Eliades, N.-G.H. Landscape Characteristics in Relation to Ecosystem Services
Supply: The Case of a Mediterranean Forest on the Island of Cyprus. Forests 2023, 14, 1286. [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/10.3390/f13070973
https://doi.org/10.3390/f13071037
https://doi.org/10.3390/f14030538
https://doi.org/10.3390/f13020325
https://doi.org/10.3390/f14071286

	References

