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Detailed abstract

This project aims to investigate the impact of fungal pathogens and insects on the
stability of plant community structures. In our preliminary research on the wild
plant communities within approximately 1 square kilometer of the Satoyama area
around Yokohama, we discovered that only a limited number of plant species are
highly susceptible to outbreaks. Rust diseases mainly affect dominant species,
while leaf-eating caterpillars prey on subordinate species. The influence of seasons
and the environment usually aligns with well-known phenomena associated with
cultivated crops in the study area (Yamaoka, 2014; Takamatsu & Miyamoto, 2019),
with outbreaks of sap-sucking insects and leaf-eating caterpillars in the spring and
fungal outbreaks (powdery mildew and rust) in the autumn and spring. We
submitted and revised this paper using this support.

Building on this research, we expanded the scope of our investigation to include
urban parks in Tokyo Japan(:Z /AR and A4 II'E L&A RE), and Hefei China(#¥1E
A and HEHEAR), as well as suburban area in Hatano Japan(HF 0T 2 H and
KIFMT M), and Luan China (B (L2 and KBILEH) semi-natural tallgrass
plant communities surrounding. We established a 2-meter diameter sample plot
every 20 meters in each study area, recording the species, height, cover, disease
spots, severity of illness (the ratio of diseased leaves to total leaves for that plant
species), and light transmittance. Surveys were conducted in the spring of 2023
(pre-survey), summer, autumn, and the spring of 2024, with data successfully
collected for summer and autumn, and preparations underway for the upcoming
spring survey.

The current data analysis shows that out of 130 plant species, 44 were found to be
infected by leaf microbial pathogens, displaying a certain specificity where specific
plants tended to be infected by specific pathogens (Figure 1). Out of 130 plant
species, 40 were found to have leaves bitten by pests, with the severity of the
damage being relatively evenly distributed (Figure 2). Light transmittance
appears to be a potentially significant factor (p>0.05) influencing disease
percentage. However, according to the results of Generalized Linear Models
analysis (R ver.4.2.2), there are no significant differences were observed in the
prevalence of microbial pathogens (Figure 3) or insects (Figure 4) between urban
areasin Japan, urban areas in China, Satoyama in Japan, and Satoyama in China.

The next steps will include continuing data collection in the spring, further
identification of plant species and pathogens, and analysis of other environmental
factors.



leaf parasitic microorganisms
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Figure 1

leaf pests
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Abstract: Human-driven landscape changes are among the main threats to biodiversity.
These landscape changes do not immediately lead to species loss but often cause a time-
delayed extinction of species, which is called the term “extinction debt”. However,
current conservation strategies mainly focused on the present abundance of rare species
but ignore the time lag of species abundance decline due to extinction debt following
habitat loss.

Orchid species have been reported to bear future local extinction in urban cities.
Considering its unique ecological demands and attributes, Orchids are more prone to
carry extinction debt than species with a broader niche.

Most empirical studies have explored extinction debts in various ecosystems. However,
the factors that influence or mitigate the extinction debt were under-researched.
Previous theoretical work has revealed that low aggregated distribution of species
shows less extinction debt.

Therefore, identifying the impact of multiple factors on extinction debt, especially
species distribution patterns, would help us better understand the mechanism of the
magnitude of extinction debt occurring. This study aims to evaluate extinction debt in
urban ecosystems and investigate whether the magnitude of extinction debt is mitigated
by the distribution patterns of Orchid species, using three endangered Orchid species in
the megacity of Tokyo across 109 study sites as a case study to provide conservation
strategies and prevent future species loss.

Method:
1.Estimate extinction debt in relatively disturbed patches from species—area
relationships in relatively stable patches.

Observed abundance in

disturbed patches

Disturbed patches: 1km radius, 2km_radius )

buffer experienced more than 30% reduction in .. T I

Extinction

forest area. debt

Stable patches: 1km_radius, 2km_radius buffer

Orchids abundance

with less than 30% reduction of forest area.
Patch area

2.Explore the relationship between habitat configurations or area and the estimated
species abundance and the magnitude of extinction debt.

. : L
Habitat area 1909 ,%’

1. Patch area in 2020

* Management conditions:eft 0 Habitat Qualit:
.74 AKGIS 8‘.,4,,{:»‘ > Y
x

2.Current and past forest/urban cover ..-’;, s “—iﬁ Canopy openness, 5-m radius tree
in the surrounding landscape (1km/ .'3“‘:" % species richness, management,
2km buffer) .’,";.;3' * 3 GPS location.
at two time points (1909 and 2020) 0% b

’ 1km-buffer 2km-buffer 2 4
3.Lland use change in percentage 4 "
(1909-2020). Habitat area Habitat Quality

3.Detect whether the spatial distribution correlated with the extinction debt by using
kernel density index in Arc GIS 10.8.
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