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Can the concept of “Plant Species with Extremely Small Populations” be
applied to animal species?
The concept of protecting “Plant Species with Extremely Small Populations (PSESP)" was first proposed by the State
Forestry Administration in 2011 as part of China’s Rescue and Conservation Planning for Wild Plant Species with Extremely Small
Populations (2011e2015) (Sun, 2013; Yang et al., 2020). PSESP are defined as having a remaining population below the number
expected to be genetically viable (e.g. Minimum Viable Population, MVP), exploit a highly restricted set of environmental
conditions due to human habitat disturbance, and be at an extremely high risk of extinction (Sun, 2013, 2016; Sun et al.,
2019a,b). This concept has been frequently applied to conservation projects of threatened plant species in China. For
example, in 2018, the Yunnan Provincial Government released its regulations on biodiversity conservation, which prioritized
the protection and conservation of critically endangered plant species and their genetic resources (Sun et al., 2019b; Yang
et al., 2020). To date, the in situ conservation of 60 plant species and the ex situ conservation of 80 plant species have
been accomplished along with the population restoration (reinforcement and reintroduction) of 26 species (Sun et al.,
2019a,b; Yang et al., 2020). These successful reintroductions back into native their habitats include Manglietiastrum sini-
cum, Cyclobalanopsis sichourensis, Acer yangbiense, Paphiopedilum armeniacum and P. spicerianum.

The Yunnan Provincial Government has targeted 50 animal species (e.g. Rhinopithecus bieti, Hoolock tianxing and Budorcas
taxicolor) into its conservation program under their Master Plan for Conservation of Species with Extremely Small Population
2010e2020. However, whether the concept of PSESP can be successfully applied to animal species remains unclear. Our focus
is principally on the concept of population size: namely how to evaluate the effects of limited gene flow, small population size,
and population fragmentation (e.g. isolated subpopulations) on enhancing species viability. Chinese botanists use the Min-
imum Viable Population number (MVP, or the smallest number of individuals in a species with the potential for 99%
persistence for 1000 years) to define the effective population size for identifying a PSESP (Sun, 2016; Sun et al., 2019b). In the
case of plants, this requirement in China to be considered a PSESP is 5000 adults in the total population for a species with
fewer than 500 adults in each isolated subpopulation (Sun, 2016; Sun et al., 2019b). However, based on an analysis of 102
vertebrates (including 21 amphibians and reptiles, 27 avians and 54 mammals), Reed et al. (2003) proposed that the mean/
median estimates for the MVP with a 99% probability of persistence for 40 generations should be 7316/5816 adults and the
mean/median estimates of minimum viable effective population size (MVPNe) should be 1752/1341 adults for maintaining
evolutionary potential, respectively. Moreover, Frankham et al. (2014) using genetic theory point out that the MVP of at least
1000 adults is required to maintain a long-term, genetically diverse, and viable population. Therefore, it seems that the
concept of PSESP can be applied to conservation programs for Endangered and Critically Endangered animal species and
integrated into an Animal Species with Extremely Small Population (ASESP) concept.

Despite maintaining a large human population for several thousand years, and dramatically altering its natural landscape
over the past 6 decades, perhaps more than any country, China has been successful in protecting several animal species that
have undergone extreme population decline (e.g. Ailuropoda melanoleuca, Rhinopithecus bieti, Cervus eldii, Elaphurus davi-
dianus, Nomascus hainanus, Trachypithecus poliocephalus, and Platalea minor). This was accomplished through government
sponsored conservation programs and includes species that were reduced to a population size of less than 20 individuals. For
example, after three decades of legal protection, ex-situ conservation, habitat management and restoration, and species
reintroductions, the wild population of Nipponia nippon has increased from seven individuals in 1981 to >1000 individuals in
2012 (Wang et al., 2014). For conserving animal species under the concept of ASESP in China, we propose the following
recommendations: 1.) At the national level, China should integrate and prioritize ASESP into its national conservation strategy
and develop targeted conservation programs (i.e. Conservation Program for Wild Animals with Extremely Small Population in
China); 2.) Taxa selected for an ASESP conservation programs should be those species whose number of individuals has fallen
to <1500 adults in the wild (e.g. Hoolock tianxing, R. strykeri, Elephas maximus, Panthera tigris altaica and Pavo muticus)
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including non-flagship species whose conservation status the public is often unaware of (e.g Catopuma temminckii, Cuon
alpinus, Camelus ferus, Cuora yunnanensis and Aythya baeri); 3.) ASESP often are characterized by high levels of inbreeding, low
genetic diversity, and genetic drift. Protecting these populations is a time- and money-consuming task; hence, the national
ASESP conservation program needs to concentrate on 50e100 animal species for a period of at least 20 years to insure
effective conservation protection; 4.) Animal species selected for the ASESP conservation program should be restricted to rare
species threatened with extinction.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.gecco.2020.e01059.
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