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Observation records of flowering period of plants in the Ogasawara Islands
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Abstract

In the Ogasawara Islands, oceanic islands distant from the mainland of Japan, there are more than 260
native flowering plant species, many of which are endemic to the islands. Although flowering periods of
some of these plants are described in some illustrated books or field guides of plants, we can often observe
flowers in different seasons of these descriptions in Ogasawara Islands. Thus, exact records of flowering
periods of these plants would be essential for ecological studies such as phonological niche and ecological
release which have not been studied in the Islands yet. In this paper, we have compiled a table of flowering
periods of these plants by adding our own observations of flowering dates to the published records.
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FATEHA (R)
Published records of flowering months
B4 Eg k5 2@ Zofh SBERHES(EAR)
Family name Scientific name Satake etal. Shimizu Toyoda Others Observed records (year-month-day)
e/ PN 3-4 W(020502,030120)Y(931223)
Cupressaceae Juniperus taxifolia
EHIAY EIIAT Al 4-6 5 A(020528)
Casuarinaceae  Casuarina equisetifolia
il 4 ZUT/R(DTINTIF) 1-3 11-12 W(021030)
Ulmaceae Celtis boninensis
ISUAT/% 5E 5-6 A(020511)T(890819,9300703)Y(950712)
Trema orientalis Spring-Summer
97 rDAXED 6 A(010313)Sa(860410)Y(960117)
Moraceae Ficus boninsimae
FAYAFTH 5-6 Sa(861215)
F. iidaiana
HTa<IL Al 1-7 A(010713,0111722,020109,020528,020902,
F. microcarpa 021201,030304,030416,030709,031111)
ORI (XWRTT) Al 4-5 3-9 A(021204)K(020219,031008)
Morus australis
AHYIS50 1-2 10-12 W(021227)
M. boninensis
159% AHYISEITF D 3 Sa(860409)W(020417)
Urticaceae Boehmeria boninensis
TXEVISAIYY 5-6 A(021207)
Procris boninensis
Exio5y L=UEXHYEY 3-5 5 A(020510,030429)K(020606)Sa(860618)
Santalaceae Santalum boninense W(020422,030507)
YwdRD TaXHrd Al VE A(010311,030425,031030,031101)
Mollugiunaceae Rivina humilis Early summer
Aoaq13F PAY V=Vl 6 Y(871122)
Nyctaginaceae  Boerhaavia diffusa
U 1=Nly] INRARYEL B F-Re A961119)
Mollugiunaceae Sesuvium portulacastrum Summer  Summer-
autumn
FTia *TLFTY 4-5 Y (980217)
Caryophyllaceae Drymaria cordata var. pacifica
Ea U= F /AR Al B-#7 A(021201,031029)Sh(880325)
Amaranthaceae  Gomphrena celosioides Summer-autumn
YR/ * RAFIIL BE =} Y(951229)
Lauraceae Cassytha filiformis Year round Summer
avIJz=vir A 3-4 A(020515)Y(830729)
Cinnamomum pseudo-pedunculatum
LZUART R 3-4 3-4 A(020118,020512)K(031122)Sa(860415)
Machilus boninensis W(021218)Y(861217,950712)
aJHY 2-3 3-4 A(010309)W(020329,030204)Y(??0207)
M. kobu
TUNIATHL(BTHY) 2-3 3-4 W(020425)
Machilus pseudo-kobu
Foa95E 10 A(020112)W(021209,030104)Y(951229)
Neolitsea aurata
INR/INF) NRJINFY 7-8 8 A(010727,020115,020830,020904)Y (950914)
Hernandiaceae ~ Hernandia nymphaeifolia
TRy UN=AZ 3= Ly} 8 A(961116,031104)K(031008)W(020927,021005)
Ranunculaceae  Clematis boninensis Y(950712,950805,950903,951010)
=Ly w33y &M A(010314)T(950421)
Piperaceae Peperomia boninsimensis Spring-autumn
BAIADT I IHXS 7 Y(820519)
Piper postersianum
WINFE Lz=oEeHA*x 3-4 3-4 A(030304)W(020305,030228)
Theaceae Cleyera boninensis
L=EAYINF 3-5 5-6 A(010713,030419,030710)Sa(840319)T(890821,
Schima mertensiana 930703)W(020422,020520,021217,030130)
FrXyv TFINKRY(B<TF) g2 6 Y(950819,950903,980101,980217,220207)
Guttiferae Calophyllum inophyllum Summer A(030723)
T L%y 4-5 A(030424)W(020623)Y(960503)
Papaveraceae Corydalis heterocarpa var. brachystyla
e URAR/F* 11-1 11 Sa(831204)W(020414,021218,030104)

Hamamelidaceae Distylium lepidotum

Y(831210,000222)
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(Continued)
FATERA (A)
Published records of flowering months
B4 Ean &R Ak 2@ ot EBEEHES (FAR)
Family name Scientific name Satake etal. Shimizu Toyoda Others  Observed records (year-month-day)
RUrAJ9 TAOURUrA (kA7) Al 2-3 A(010313,020113)T(920307,95047?7?)
Crassulaceae Kalanchoe pinnata
L= bTA 4-5 3-5 A(011110)W(030111)Y(960106,980217,000410)
Sedum uniflorum ssp. boninense
RS =1 4-5 A(020526,030412)Sa(860410)W(020330,020410)
Pittosporaceae Pittosporum boninense Y(990401)
FAIIRS 3-4 Sa(860413)W(020324)
P. boninense var. chichijimense
= AVA RO 4 W(021125,030122)Y(831213)
P. parvifolium
NNDIRRS 3-4 A(021211,031101)Y(861213)
P. parvifolium var. beecheyi
A CITTIIIR 3-4 A(030415)Sa(860410)W(020413,021006,030130)
Rosaceae Osteomeles lanata Y (960115,220419)
BFTUIIA 3-4 3-4 A(011110,020511,030415)K(020325,020226)
O. schwerinae Sa(860408)T(940404)W(020413,030325)Y(??0419)
RATAETF 4-5 4-5 A(020513)K(020614,030518)Y(980519)
Photinia wrightiana
) A 4-6 12-1 A(961116,010312,011110,020114,021130, 020831,
Rhaphiolepis indica var. umbellata 031114,)K(020930)W(021006,021204,030131)
Y(951011,951229,960106,981126)
FFOIAFT 4-5 W(020305,020410,030218)
Rubus nakaii
A U Ta Al 4-5 A(030425)
Leguminosae Acacia confusa
INTFHEIA 6-8 g2 A(030421)T(920316,9504??)W(020623)
Canavalia lineata Summer
FOIT(TUR) Al 4 A(030420)
Derris elliptica
EAXVRL(BFOHRL) Al 4-5 Y(950819)
Desmanthus virgatus
F4a 3-5 2-3 A(010309,010723,020512,030419,030710)
Erythrina variegata T(940403)
FoRL(FoTUhY) Al BE 3-5,8-11 B A(010311,020509,030424,961116,031113)
Leucaena leucocephala Year round Year round K(020828)Y(950914,951018)
I=JFEET 3 1-3 A(021215)Sa(861215)W(030204)
Mucuna gigantea
1Y 8-12 11-12 A(961117)
Sophora tomentosa
ETA THRINS 5-9 A(031102)Y(980217,991006)
Oxalidaceae Oxalis corniculata var. trichocaulon
LY FH/N\Z Al 6-7 3-5 F-E  A(020114,030425)K(020330)Y(960130,980217)
O. corymbosa Spring-summer
OFAT Y THF Al 2-3 4 K(020323)
Euphorbiaceae Bischofia javanica
XEV/X 3-6 3-4 A(030424)Sa(770427,861215)
Claoxylon centinarium
AVZAES 6-7 6 W(020515)
Drypetes integerrima
PEEZ N BB Y(950923)
Euphorbia pilulifera Summer-autumn
FHYIS5azh v Y(951018)
Phyllanthus debilis
h a7y 2-3 4 A(020516,030415)Sa(860415)W(020410)
Rutaceae B. glabra Y(960114)
FANR ATy 2-5 4-5 Sa(860412)W(020415,020515)Y(931223)
B. grisea
7YnNoaTy 4-5 W(020415,020510)
Boninia grisea var. crassifolia
L=>diaa 3-4 4 Sa(860415)
Euodia nishimurae
FaoHFran 8-9 W(020808)Y(950917)
Zanthoxylum ailanthoides var. boninshimae
A7 oan 1-4 4 Sa(860413)W(030202)

Z. beecheyanum
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(Continued)
FATEHA (R)
Published records of flowering months
e g £ ks 2@z #BEEHRS (FAH)
Family name Scientific name Satake etal. Shimizu  Toyoda Others Observed records (year-month-day)
QA B RV 5-6 5 W(020417)
Meliaceae Melia azedarach var. subtripinnata
Lony NDFI/F 8 4 A(010309,030304)K(020214)T(940403)
Sapindaceae Dodonea viscosa W(020410)Y(990401,000222)
EF/¥ LAYy 4-5 4-5 A(030413)Sa(860413)W(020427)
Aquifoliaceae  Ilex matanoana
UREF 3-4 2-3 A(021212)K(020331)Sa(860408)W(030228)
1. mertensii
LZUEF 3 A(010314)W(020419)
1. mertensii var. beechyi
=% EATYF 4 6 K(030409)Sa(800503)W(020610)Y(950712,
Celastraceae Euonymus boninensis 960117)
RILE/ ¥ IRILN/F 6-7 6-7 A(961116,010704,030709)Sa(800824)
Elaeocarpaceae  Elaeocarpus photiniaefolius W(020606)Y(830709)
TAA TUNNTRD (BUTURY) B BE A(961116,010313,010704,020831,020905,021211,
Malvaceae Hibiscus glaber Year round Year round 030719)K(030919)Sa(861217)T(89082?)Y (951229,
950914,951015,960106,980217)
FA\<RY 6-8 BE A(961116,020115,030710)T(8908??)
H. tiliaceus Year round
SUFaAIT L=VUTFHHUE 7-9 4-5 A(961116,011110,020115,020511,020831,
Thymelacaceae  Wikstroemia pseudoretusa 020903,031114)K(031024)Sa(860412)
W(021017,021204,030227)Y(871015,950924,
951011,981126,000222)
gz AHYISTS 11-12 11-12 A(021130)K(021026)Sa(861214)W(021202,
Elacagnaceae Elaeagnus rotundata 030128)
*J FHNRETY 1-3 Sa(861214)W(030117)
Stachyuraceae  Stachyurus macrocarpus
NYISXTY Bek-F& A(010313)
S. macrocarpus var. prunifolius Late autumn-spring
ININAT 18817 Al 3-11 A(030710)
Caricaceae Carica papaya
IYNT TYILANI) Al 6-9 Y(950805)
Lythraceae Lagestroemia subcostata
ThEE LZUTMEE 9 9 A(020902)Sa(800902)W(020817)Y (950923,
Myrtaceae Meterosideros boninensis 951011)
F/0009 Al 1-3 K(031122)Sa(861214)Y(950712)
Psidium cattleianum f. lucidum
EATMEE 7 7 A(010703,030719)W(021026)
Syzygium cleyeraefolium
TTOERF 7 A(010716,020831,020901,030721)Sa(861213)
S. cleyerifolium var. microphyllum
JRAY L= /REY 8-9 A(010728,030714)W(020817)Y(950807)
Melastomataceae Melastoma tetramerum
INNDRIREY 7 A(020717)T(930703)Y(950712,950803)
M. tetramerum var. pentapetalum
ovT EESATT 5-7 4 A(010723,020512,030713)K(030919)Y(950813)
Combretaceae  Terminalia catappa
FhiNF FEFXUINA Y(950827)
Onagraceae Ludwigia octovalvis var. sessiliflora
avvALTH Al 7-8 4-11 EH-Re Y(220507)
Oenothera laciniata Spring-autumn
=E~ LZUXYT 11 11 A(021205)Sa(861214)W(021125)
Araliaceae Fatsia oligocarpella
) YRIY 5-8 T(950422)
Umbelliferae Centella asiatica
LZN\THOR 6 W(020418)
Peucedanum boninense
Iy PN=MAY Y 4 4 Sa(86077?)
Ericaceae Rhododendron boninense
UN=AVZ D2 1-4 3-4 A(020110)K(020606,030331)Sa(860413)
Vaccinium boninense Y (931223,960114)
L=y EVRFINF 5-7 6 A(010723,030709)W(020606)Y(950712)
Myrsinaceae Ardisia sieboldii
SRBLZVATFING 1-5 1 W(030110)Y(861214)

Myrsine maximowiczii
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(Continued)
FATER (A)
Published records of flowering months
EEE] Ean LU v/ SCRE 1-= IR ) gimis (FAR)
Family name Scientific name Satake etal. Shimizu  Toyoda  Others Observed records (year-month-day)
YoV FHRFILY AR Al 3-6 vE 3-5% Y(980217)
Primulaceae Anagallis arvensis f. arvensis Early summer
FAN\TRYR 2-5 A(010312,020512,030417,030712)W(020408,
Lysimachia rubida 020619,030204)Y(980502,7?70507)
AUV 4IY 8-9 4,10 A(961119)W(020930,021113)Y(871122)
Plumbaginaceae Limonium wrightii
h*x/% Jay¥xaHayiay A(020521)W(030530)
Ebenaceae (YT vas42) Al
Diospyros ferrea var. buxifolia
THTY L= /% 6 W(020606)
Sapotaceae Pouteria boninensis
ThTY 4-5 A(020522)Y(830602)
P. obovata
NITHTY 6-7 W(020606)
P. obovata var. dubia
N/¥x L=>yO% 10 10 Sa(861213)
Symplocaceae  Symplocos boninensis
DFELyOx 11 11 A(031114)W(021006,021125)
S. kawakamii
FFIIH/OFX 10-12 11-12 Sa(861219)W(021209,030106)
S. pergracilis
EOt4 L=V XZETF 4 3-4 A(020510)K(030515)Sa(861219)T(920317)
Oleaceae Ligustrum micranthum 'W(020429,030202)Y(??70401,??0511)
IREIERA 10 11 A(961116,011110,021203)K(021113)
Osmanthus insularis Sa(861217)W(021030)Y(981126)
IFY FTHYISEILLY 11-2 9-10 A(010707,020114,020831,020903,030727)
Loganiaceae Geniostoma glabrum Sa(861217)W(020630,021026)Y(950827)
F3vFoby  wO—F 4-5 4-5 A(010710,020514)K(030603)Sa(750704)
Apocynaceae Ochrosia nakaiana T(950422)W(020429)Y(8710115,950712,
950917,980217)
TAhhAS 5-6 5 A(020513)K(030518)W(020515,020610)
Trachelospermum asiaticum
Th#* TAYIS0FF> 3-6 5-6 A(030421)Sa(800430)W(020422,020502)
Rubiaceae Gardenia boninensis Y (951229,990401,??0419,??0311)
IRYIS 7-9 7-9 A(961116,011110,030723,031101)Sa(770811)
Hedyotis grayi K(031008)W(020716,020913,021010)
Y(861213,950803)
TILINOIYHS 5-7 6 A(030712)Sa(810714)W(020610)
H. mexicana
YINITAF 5-7 6 A(010720,030722)
Morinda citrifolia
L=ZUNFAY /% 6 Sa(770809)W(020606)
M. umbellata ssp. Boninensis
YARINF(ANGYNRT) 8-9 A(030723)
Paederia scandens
NIYFEANXT Y(950805)
P. scandens var. chinensis
*FL58<ThXS5 5-6 5-6 K(020613)
Psychotria boninensis
FHYISRFIHT 6-7 6-7 A(010703,021209,030717)Sa(800827)W (020606,
P. homalosperma 020817)Y(850711,950712,950813)
UREIHIUH 4-5 34 A(010312,020511,030424)T(950421)
Tarenna subsessilis W(020419)
EILAA MFERWAF (NITHHF) Al Y(871015)
Convolvulaceae Calonyction muricatum
GonAeVhiAt 7-8 2™ A(020519,020901,030710)T(8908?2,9504??)
Ipomoea pes-caprae Summer-autumn Y (991006)
LTHF EUIN/F 8 4 A(010703,021201,030427,030711)
Boraginaceae Argusia argentea
VESP URLTYX 11-12 5-6 A(030717)Sa(770809)W(020817,020930)
Verbenaceae Callicarpa glabra Y (950807)
FANTLSHF 5-6 5-6 A(010704,030710)Sa(750704)W (020429,
C. subpubescens 020817)
e Al B-fh A(030723)

Clerodendrum japonicum

Summer-autumn
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(Continued)
FTEH(A)
Published records of flowering months
EES Eg &S ke 12 IR 0% fimais (FAR)
Family name Scientific name Satake et al. Shimizu Toyoda  Others Observed records (year-month-day)
AN DFAUIT(SUEF) Al NE A(961116,010705,020902,021217,030719,
Verbenaceae Lantana camara Early summer 031110)K(020606,020828)W(030209)
Y(950813,950924,991006)
RFTAYI(FHRYD) Al 5-10 A(961116,010309,010705,011109,020512)
Stachytarpheta jamaicensis Y (950827,950906,951010,980217)
N3y 7-9 6 A(010704,020514,030421,030710)
Vitex rotundifolia K(020621,030822)
oY IHhavo 12-1 W(021202,030106)Y(970701,980217)
Labiatae Ajuga boninsimae
YUILYILiNyA Al A(010314,010719,031030,031101)Y(950712)
Leucas mollissima var. chinensis
L=y FIYtH 3-5 A(020516,030410)W(020330,020419,030331)
Scutellaria longituba Y (980227)
TR TNy 7 Y(871122)
Solanaceae Lycium sandwicense
433 Al 5 A(031030,031103)Y(?20426)
Nicotiana tabacum
ARXRA ¥ 8-10 8 A(030420)Y(931105,720128)
Solanum nigrum Summer
Fyr/<3 FINZXHRXF Al 5-11 A(010313)
Acanthaceae Thunbergia alata
NTUR PRZAVE = d | 7-9 7-8 A(031104)
Orobanchaceae  Aeginetia indica
VIR 3-4 A(010313)W(030217,030321)Y(000222)
Orobanche boninsimae
NIDUFAY aNnNITUFIY 12-6 10 A(020120,021216)Sa(860412)W(021125,
Myoporaceae Myoporum boninense 030122)
AALhRZ BALIIYRX 6 A(010719,030720)
Caprifoliaceae Sambucus formosana
rFDAHTXE 6-7 5-6 Sa(860413)W(020415,030423)
Viburnum japonicum var. boninsimense
*¥av A G ] 6-7 A(010716,020525,030722,031030,031104)
Campanulaceae  Lobelia boninensis Summer Sa(800824,820806)T(89087?)
HHYRRS HYRRS 5-10 5 A(010718,020511,030722)K(030810,030902)
Goodeniaceae Scaevola sericea T(98087?)Y (950805)
B4 HYAITHI Al 5-10 5-6 e A(010313,021211,030726)Y(960106,980217)
Compositae Ageratum conyzoides Summer-autumn
FANFEIETH Al B A(010113,010309,020526,020905,021130,
Bidens pilosa var. radiata Yearround  031102)K(020828)T(940403)Y (950827,
950923,951010,960130,980217,720128)
FHYIST7H 4-5 W(030605)Y(2?0507)
Cirsium boninense
FLF/XT Al 4-7 B4 Y(950917)
Conyza bonariensis Summer-
early winter
AXYNTEY % 12-1 A(961123,021212)Sa(861214)
Crepidiastrum ameristophyllum ~ Autmun-Winter
aANSFLU(TOTRIEY) 11 A(011110,021130,031110)W(020630,021022,
C. grandicollum 021202)
~NSFLY /g 11 A(021210,031030,031101)
C. linguifolium Autmun
L Ve 11-12 11-12 A(961123,021212)Sa(861214)
Dendrocacalia crepidifolia
DARZZHF Al 4-11 A(021213,031030,031102)
Emilia sonchifolia
RrF T4 Al BE 6-7 EE Y(950712)
Erechtites valerianaefolia Year round Year round
FFATHERT Al 4-6 4-10 B-fh Y(980217)
Gnaphalium pensylvanicum Summer-autumn
YILIEY 3-5 A(961119,010312,010717,020525,031030,
Ixeris longirostrata 031102)W(020421,021022,021122)Y (960503,
220507)
TV (NVIITY) BE F-M7 Y(960503)
Sonchus oleraceus Year round Spring-autumn
aRTERES Al 6-7 A(020905,030415,030714)K(020828)
Tridax procumbens Sh(000407)Y(951010)

Bulletin of FFPRI, Vol.3, No.3, 2004



256 ABET. et al.
(Continued)
FATERA (A)
Published records of flowering months
e Eg Ern2 FKS £2@4  ZOi ;EERS (FAR)
Family name Scientific name Satake et al.  Shimizu Toyoda  Others Observed records (year-month-day)
x4 TAJANTT LT Al A(021130,021211)K(020828)Y(951010)
Compositae Wedelia trilobata
F=4E>a BE A(030418)
Youngia japonica Year round
Da€ysy TFA/)amEvysr Al 5 A(030713)T(8908?7?)
Agavaceae Agave americana
YAHFILTH Al 5 T(950422)
A. sisalana
FhtI2 Al 5-6 A(961116,020114)T(8908??)
Sansevieria nilotica
Ly MLy AR V)R IIID 6-9 W(020618)Y(950712)
Triuridaceae Sciaphila okabeana
ay FEIHILRI AR 3 W(030227)
Liliaceae Smilax china var. yanagitai
T A EAEFOXXA 2 Al 2 B A(010703,030711)
Iridaceae Tritonia x crocosmiiflora Summer Summer
vagy I 2AV=RsA 4 7-10 T(920316)
Commelinaceae  Commelina benghalensis
LTYXFER A A(030421)
Rhoeo spathacea
EES FUFY Al 8-11 Y(951010)
Gramineae Arundo donax
yRatEshy 8-10 A(961116)
(LFHFETIN) Al
Chloris barbata
FHYIZRZ+ 9 Y(950805)
Miscanthus boninensis
FHYISAXA/ET 7-8 T(930703)
Paspalum conjugatum
B2 AHAYI3EQD 4-5 A(020901,030425,030712)W(020502)
Palmae Livistona chinensis var. boninensis Y(?20419)
Va4 6-7 6-7 A(010704,0208?2,030709)
Clinostigma savoryanum
A0/% A3V 5 T(930704)
Pandanaceae Freycinetia boninensis
Aa/% 7 5 A(010730,030710)
Pandanus boninensis
Hhxew) g LZoFXYRY 3 A(961116)
Cyperaceae Carex hattoriana
anfvYy Al 3 Bl T(940404,9504??)
Cyperus alternifolius Summer-autumn
EXYY T(950421)
C. brevifolius var. leiolepis
LZUTo9% 5-6 T(930703)Y(990401)
Fimbristylis longispica var. boninensis
2avH FoIVUA 7-8 A(020902,030711)K(030905)
Zingiberaceae Alpinia bilamellata
URIIBITSV 7 A(030724)W(020613)Y(950712)
A. boninensis
Tk Al 7 5-6 A(010309,010705,020513,020714,030418)
A. speciosa K(020214)T(950422)
2ayvv Al 6 A(030709)K(030910)Y(951010)
Hedychium coronarium
v FHYISL a5y 6-7 A(030724)Y(830709)
Orchidaceae Bulbophyllum boninensis
THEIER 8-9 A(020902)W(020817)Y(950807)
Calanthe hattorii
RIVILZY A(030727)
C. hoshii
FoEIZY 7 Y(950711,950803)
Corymborkis subdensa
1ESY 6 W(020619)
Eulophia toyoshimae
VN=AA =W &M 12-1 A(021212,031031,031101)W(021026)

Goodyera boninensis
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(Continued)
FATEHA (A)
Published records of flowering months

EEE Eg Erse FKs BEH4 0 gEELHis (FAH)
Family name Scientific name Satake et al. Shimizu  Toyoda Others Observed records (year-month-day)
v L=URI5> 5 W(020610)
Orchidaceae Luisia boninensis

NNDTHRY XS A(030724)

Malaxis hahajimensis
IRYLY XY (L=ILHYFYD)

Platanthera boninensis

A(010316,030303)W(020317,020410,
030217)

*1 IREHEY LFE R D£ITAIZ{TEEL Tz, Alien species represented by “Al” after Japanese species name.

*2 &5 (1982, 1989)

*3 &7k (2003)

*4 2 (2003)
*510205021(&M20025E5 A2 B 12 E%KT 5.

BREZRTHBSILUTOESY  A(RER), KONEE), Sa(fks (1982, 1986: EEIREZH)), Sh(CEK(2003: EE/RFEH)),

T(EH (1989, 1993, 1994, 1995)), W(F1H), Y (&)
“020502” means the date of “2 May 2002”.

Observers are abbreviated as follows; A(Abe), K(Kato), Sa(Satake et al (1982, 1989: Photo date)), Sh(Shimizu (2003: Photo date)),

T(Tanaka (1989, 1993, 1994, 1995)), W(Wada), Y(Yasui)
*6 7&K (2001)
*7 R H (1998)
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