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Bryophyte species richness investigated by long belt-transects method:
A case study in Yakushima Island

Hiroyuki Akivama P, Hayato Yokovama 2, Atsushi TANAKA 2,
Tatsuwo Furukt ¥, and Tomio YAMAGUCHI

Abstract

Yakushima Island is located south of Kyushu, mainland Japan, and is known as one of the hot spots
embracing rich bryophyte flora in East Asia. Bryophyte species richness within the island was investigated
by surveying a total of 123 belt-transects (each 4x100 m in area). Data from 64 belt-transects set at
intervals of 500 m along a 32 km-long mountain trails from Onoaida to Nagata via Mt. Miyanoura and
Mt. Nagata were treated in this paper. Main results are as follows: (1) Transects with high species richness
were detected not at lowlands with drier climate but at higher altitudes where forests were prone to be
covered by fogs; (2) Transects with highest species richness were found between Arakawa trail entrance
and Yodogo mountain hut. In addition, multiple rare and endangered bryophytes that had been overlooked
previously were detected during this survey. These results suggest that the long belt-transect method is
one of the effective means in order to grasp bryophyte species richness, although it may require a lot of
time and effort.
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Figure 1. Map of Yakushima Island showing locations of 123 belt-transects.
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Figure 2. Schematic diagrams of a unit of a belt-transect set at every 500 m interval along the mountain trail between Onoaida and

Nagata villages.
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Figure 3. (A-B). The locations of Yakushima Island and those of all the 64 belt-transects along 32 km-long mountain trail, from
Onoaida Spur to Nagata via Mt. Miyanoura and Mt. Nagata at the central part of the island.
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Table 1. Altitude and habitat description of each of the 64 belt-transects from Onoaida Spur to Mt. Miyanoura (T1-
38) and from Nagata to Mt. Miyanoura via Mt. Nagata (T51-76).

Plot No. Altitude habitat

From Onoaida spur to Mt. Miyanoura (T1-T38)

T1 88-100 m dry, rather dark disturbed evergreen forest

T2 149-159 m dry, rather dark disturbed evergreen forest

T3 204-213 m dense lowland evergreen forest

T4 262-270 m dense lowland evergreen forest

TS 288-300 m dense lowland evergreen forest

T6 351-360 m lowland mixed forest, beside a stream

T7 466-499 m steep slope in a valley in a mixed forest

T8 595-608 m on small ridge in a valley, in a mixed forest

T9 721-727 m on small ridge in a valley, in a mixed forest

T10 735-749 m steep slope in a valley, in a mixed forest

T11 793-808 m steep slope in a valley, in a mixed forest

TI12 894-909 m steep slope in a valley, in a mixed forest

T13 1010-1046 m steep slope in a valley, in a mixed forest

T14 1167-1191 m gentle slope in a small ravine,in a mixed forest

TI15 1197-1218 m gentle slope, in mixed montane forest

T16 1089-1116 m vicinity of upper reach of Taino-ko riverl; slope beside a river, in a mixed montane forest
T17 1155-1191 m vicinity of upper reach of Tai-no-ko river; a small stream, damp site in a mixed montane forest
T18 1282-1294 m rather sunny steep slope near the ridge, in a mixed montane forest

T19 1353-1358 m dense mixed montane forest on the ridge

T20 1342-1350 m rather sunny slope near the ridge, in a mixed montane forest

T21 1351-1355 m around a small coll on the ridge in a mixed montane forest

T22 1369-1375 m rahter opened site on the ridge in a mixed montane forest

T23 1367-1368 m in a mossy mixed forest

T24 1395-1404 m beside a seepaging cliff in a mossy mixed forest

T25 1418-1420 m in a mossy mixed forest

T26 1388-1406 m steep slope in a mixed montane forest

T27 1490-1498 m in a mixed montane forest on montain ridge

T28 1517-1539 m along a trail under dense shrubbery on steep slope

T29 1576-1596 m along a trail under dense shrubbery on steep slope

T30 1633-1650 m vicinity of Kohananoego moor; mostly in a moor, partly at the edge of short thicket
T31 1640-1648 m Hananoego moor; rather open place in short thicket beside a moor

T32 1675-1690 m around a small col on the ridge in a mixed montane forest

T33 1676-1691 m around a small col on the ridge in a shrub community, rather opened site

T34 1757-1770 m open, under dense shrubbery (Rhododendron yakushimanum ) and Pseudosasa owatarii
T35 1764-1766 m open, under dense shrubbery and Pseudosassa owatarii

T36 1740-1743 m open, under dense shrubbery and Pseudosassa owatarii

T37 1840-1849 m open, glassland densely covered by Pseudosasa owatarii

T38 1899-1916 m around the top of Mt. Miyanoura; open, glassland densely covered by Pseudosasa owatarii
From Nagata to Mt. Miyanoura (T51-76)

T51 180-210 m evergreen mixed forest on steep slope

T52 327-347 m evergreen mixed forest on the ridge

T53 426-439 m evergreen mixed forest on steep slope near the small peak

T54 549-565 m evergreen mixed forest on steep slope

TS5 684-701 m evergreen mixed forest on steep slope

T56 825-831 m evergreen mixed forest on steep slope

T57 962-978 m evergreen mixed forest on steep slope

T58 1050-1114 m upper mixed forest on steep slope

T59 1156-1201 m upper mixed forest on steep slope

T60 1214-1225 m upper mixed forest on steep slope

T61 1287-1288 m at a small col in a mixed forest near Takeno-tsuji

T62 1232-1237 m upper mixed forest on steep slope

T63 1286-1294 m upper mixed forest on steep slope

T64 1326-1332 m upper mixed forest on steep slope

T65 1355-1369 m upper mixed forest on steep slope

T66 1439-1460 m upper mixed forest on steep slope

T67 1459-1463 m upper mixed forest on steep slope

T68 1443-1453 m rather open place in a mixed forest beside a small river

T69 1489-1497 m along a trail in a mixed forest

T70 1550-1559 m near Shikanosawa-lodge; under dense shrubbery developing on montain ridge, rather moist
T71 1588-1629 m under dense shrubbery developing on montain ridge, rather moist

T72 1708-1749 m vicinity of Top of Mt. Nagata; open, glassland densely covered by Pseudosasa owatarii
T73 1857-1862 m open, glassland densely covered by Pseudosasa owatarii

T74 1726-1739 m open, glassland densely covered by Pseudosasa owatarii

T75 1733-1734 m open, glassland densely covered by Pseudosasa owatarii

T76 1783-1784 m Sanpo-zakai; open, glassland densely covered by Pseudosasa owatarii
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Table 2. Top 30 of most frequently collected species from the 64 belt-transects (T1-T38 and T51-T76) of the 32 km-
long trail. Abbreviations of substrata are as follows; soil (s), boulder or rock (b), base of tree trunk (bt), tree trunk and

branch (t), rotten log (r).

Ranking Scientific name No. of transects Substrata
1 Pseudotaxiphyllum pohliaecarpum (Sull. & Lesq.) Z.Iwats. 56 S
2 Leucobryum scabrum Sande Lac. 53 S
3 Isothecium subdiversifolium Broth. 52 t
4 Bazzania tridens (Reinw., Blume & Nees) Trevis. 47 t,s
5 Pyrrhobryum latifolium (Bosch & Sande Lac.) Mitt. 43 s, 1, bt
6 Pogonatum inflexum (Lind.) Sande Lac. 42 S
7 Thuidium pristocalyx (Miill.Hal.) A. Jaeger 39 s, bt, t
8 Herbertus aduncus (Dicks.) Gray 34 t
8 Calypogeia tosana (Steph.) Steph. 34 S
10 Fauriella tenuis (Mitt.) Cardot 33 t, T
11 Pterobryon arbuscula Mitt. 32 t
11 Hookeria acutifolia Hook. & Grev. 32 S
11 Nipponolejeunea pilifera (Steph.) S.Hatt. 32 t
14 Heteroscyphus planus (Mitt.) Schiffn. 31 s, b
15 Cephalozia otaruensis Steph. 30 ]
16 Haplohymenium longinerve (Broth.) Broth. 29 t
16 Hypnum tristo-viride (Broth.) Paris 29 bt, t, r
16 Wijkia deflexifolia (Mitt. ex Renauld & Cardot) H.A.Crum 29 s, bt, r
19 Diphyscium fulvifolium Mitt. 27 S
19 Heteroschyphus coalitus (Hook.) Schiffn. 27 S
21 Dicarnum japonicum Mitt. 26 S, T, bt, t
21 Leucobryum bowringii Mitt. 26 s, bt
21 Syrrhopodon japonicus (Besch.) Broth. 26 bt, t
21 Odontoschisma denudataum (Mart.) Dumort. 26 r
21 Frullania tamarisci (L.) Dumort. subsp. obscura (Verd.) S.Hatt. 26 t
26 Plagiochila trabeculata Steph. 25 t
27 Lepidozia vitrea Steph. 24 s, b, bt
27 Radula cavifolia Hampe ex Gottsche, Lindenb. & Nees 24 t
29 Pseudobarbella levieri (Renauld & Cardot) Nog. 23 t
29 Scapania ligulata Steph. 23 s,b
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