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Bio?iversity in urban hardscapes: Fundamental study based on the reconciliation
ecology

Murakami, Kentaro

2,100,000

47 6.5%

Hardscapes, hard man-made structures such as old walls, were evaluated as
potential habitats for some species groups. A survey of fern communities in hardscapes along
roadsides in urban areas revealed relatively high species diversity on stone walls. The survey of 47

Red Data Books published in each prefecture in Japan described 47 ferns and lycophyte species
(equivalent to 6.5% of all native fern and lycophyte species in Japan) designated as near-threatened
or higher growing on stone walls in Japan. Another field survey of native sea cliff plants revealed
that retaining walls and road pavement seams served as alternative habitats. In conclusion, these
findings support that hardscapes can function as alternative habitats for species that naturally
grow on rocky cliffs and forests. Although artificial, hardscapes may be useful for future
biodiversity conservation efforts.
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Class, Family, Species) P e s = 1T or (o local ROB RNTONLT N2T (npN2) RNND)
ran rank”
LYCOPODIOPSIDA
SELAGINELLACEAE
Selaginella heterostachys g o - CR+EN 3 4 26 0.154 0.750
Selaginella nipponica g o - CR 2 5 27 0.185 0.400
POLYPODIOPSIDA
PSILOTACEAE
Psilotumnudum g o o o NT EN 2 31 31 1.000 0.065
OSMUNDACEAE
Osmunda lancea g o o - \} 1 18 36 0.500 0.056
DENNSTAEDTICEAE
Dennstaedtia wilfordii g o o - EX 1 1 43 0.256 0.091
Hypolepis punctata g o o - NT 1 1 45 0.022 1.000
Microlepia strigosa g =} EN 2 5 25 0200 0.400
PTERIDACEAE
Adiantumedgeworthii e o EN EN 1 1 1 1.000 1.000
Antrophyumobovatum e o o EN EX 1 32 32 1.000 0.031
Cheilanthes argentea e o o VU CR+EN 1 21 25 0840 0524
Cheilanthes brandtii e o NT 2 4 6 0.667 0.500
Cheilanthes chusana e o A\ CR/ICR+EN 7 14 14 1.000 0.500
Pterismultifida g o o - EX 2 2 41 0.049 1.000
Pterisnatiensis g o EN NT 1 10 10 1.000 0.100
Pterisnipponica g o o - CR+EN 2 10 28 0357 0.200
Pterisoshimensis g o - NT 1 8 15 0533 0.125
Pteris semipinnata g o o - NT 1 7 31 0.226 0.143
Pterisvittata g o o - CR+EN 2 4 7 0571 0.500
CYSTOPTERIDACEAE
Cystopterisfragilis e o - CR+EN 1 6 9 0.667 0.167
ASPLENIACEAE
Aspleniumanogrammoides e o - VU 3 5 39 0.128 0.600
Aspleniumcapillipes e o o o - EN 1 18 18 1.000 0.056
Aspleniumcastaneoviride e o CR CR 2 5 6 0.833 0.400
Aspleniumhondoense e o o - CR+EN 1 1 20 0550 0.091
Aspleniumincisum g o o - EX 1 1 47 0.021 1.000
Aspleniumnormale g o o - CR 1 6 0 0.200 0.167
Aspleniumpekinense e o o - CR/ICR#EN 9 12 32 0375 0.750
Aspleniumruprechtii e o o - \] 1 15 42 0.357 0.067
Aspleniumscolopendrium g o o - CR 3 15 42 0357 0.200
Aspleniumtrichomanes e o - EX 4 9 3B 0257 0444
Aspleniumtripteropus e o - CR+EN 2 10 28 0357 0.200
Aspleniumwrightii g o =} - NT 1 9 2 0409 0.111
THELYPTERIDACEAE
Phegopteris decursivepinnata g o o - EN 1 4 47 0.085 0.250
WOODSIACEAE
Woodsia intermedia e o o NT CR+EN 1 7 10 0700 0.143
Woodsia macrochlaena e o =} - CR 2 22 25 0880 0.091
Woodsia polystichoides e o - CR 4 12 45 0.267 0.333
ATHYRIACEAE
Deparia conilii g o - VU 1 3 45 0.067 0.333
HYPODEMATIACEAE
fipodemetiumerenaum s o o o w cR 2 9 9 1000 o022
fauriei
DRYOPTERIDACEAE
Arachniodes amabilis g o - EN 1 6 33 0.182 0.167
Dryopteris cycadina g o o - NT 1 9 41 0.220 0.111
Dryopteris gymnophylla g o - CR 2 12 18 0667 0.167
Dryopteriskinkiensis g o =} - CR+EN 3 9 35 0257 0.333
Dryopteris shibipedis g o o EwW 1 1 1 1.000 1.000
POLYPODIACEAE
Lepisorus miyoshianus e o o o o EN EX 1 18 18 1.000 0.056
Lepisorus onoei e o o - EN 1 9 45 0.200 0.111
Lepisorusuchivamae ” e o ° CRICRYEN 4 12 15 0800 0333
Lepisorus yamaokae e o - CR 3 3 - - 1.000
Pyrrosia hastata e o o o - CR 1 36 37 0973 0.028

1) LF (lifeforms): g geophytes; e epiphytes
2) Original habitat ty pe: RC: rock or cliff; LS lime stone areg; FF: forest floor or edge; TT: treetrunk; OT: other habitat ty pes such as open spaces or

grasslands

3) RDB Rank: EX: extinct; EW: extinct in the wild; CR+EN: critically endangered or endangered; CR: Critically endangered; EN: endangered; VU: vulnerable;

NT: neer threstened

4) RN: the number of prefecturd Red Data Books in which the stone wall was specified as the habitat of the spedies.
5) N1: the number of prefectural Red Data Books in which the species is designated in the category NT or above.

6) N2: the number of prefectures in which the species was distributed.
7) Lepisorus uchiyamae and L. yamaokae have long been confused, but Ebiharaand Nippon Fernist Club (2016: 2017) dearly distinguished them. However,
theliteratures from which this study calculated N1 and N2 are older or unmodified them, so the accurate values would change significantly .
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47 0.200 =0.028
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1,850 HH 917 49.6
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