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Checklist of Lichens of Toyama with Notes on
Floristic Features

Syo Kurokawa

Botanic Gardens of Toyama, 42 Kamikutsuwada,
Fuchu-machi, Nei-gun, Toyama 939-27, Japan

Abstract: Two hundred fifty seven species, including two subspecies, one va-
riety and one form, are enumerated in a checklist of lichens previously re-
ported from Toyama Prefecture, central Japan. They are mostly common also
in other areas of Japan. However, lichens belonging to the following floristic
elements are also recognized: arctic or boreal element, amphiberingian ele-
ment, circum-pacific element, element disjunctively distributed in eastern Asia
and eastern North America, element endemic to Japan and Sino-Himalayan
element. In contrast, lichens belonging to the oceanic or pacific element are
not found or very rare in Toyama.

Key words: check list, floristic features, lichens, Toyama

Lichens of Toyama Prefecture have been reported mostly in various scat-
tered monographic or floristic studies. In the present paper, lichens of Toyama
consulted from the literature published by the end of 1995 will be enumerated
in order to present basic information for the future sudies on lichens or lichen
flora of Toyama Prefecture.

Toyama Prefecture (Fig. 1) is situated at 36°16-59"N, 136°46"-137"45"E, and
is located west of Niigata and Nagano Prefectures and east of Ishikawa Pre-
fecture in central Japan. The area is about 4252 km’ and the northern one
third of the Prefecture is urbanized or covered with rice-field. It is opened
to Japan Sea in the north and sorrounded by mountains of 2000-3000 m in
height in the east and south. Hilly areas of 300-1000 m in height occupy the
border of Ishikawa Prefecture.

As usual in central Japan, the climate is rather mild. However, the whole
area may usually buried under snow in January and February, whilest it is a
little hotter and drier in summer comparing with the Pacific side of Japan.

Even though lichens of the mountain ridge of the Ushiro-Tateyama on east
border of the prefecture have been recorded as to have been collected in
Prov. Shinano or Nagano Prefecture, they are included in the following list,
because the ridge actually forms east and south-east boundery of Toyama
Prefecture.



2 Bull. Bot. Gard. Toyama No. 1

So far as known at present, Asahina was the first lichenologist, who col-
lected lichens in Toyama. He made a collection trip to the Tateyama Mts. in
the summer of 1928, In the same year, Asahina (1928) reported four interest-
ing lichens, Buellia pulchella (= Catolechia wahlenbergii), Glosssodium
japonicum, Massalongia carnosa and Placynthium nigrum from his collection.

Nishijima, an amateur botanist who lived in Toyama Prefecture, collected li-
chens in various localities in 1931-35. He (Nishijima 1933) published a list of
lichens of Toyama and recorded 66 species with two varieties and two forms,
even though his collections were identified by Asahina, the only professional
lichenologist at the time. After Nishijima's publication, no other paper on list
of lichens or lichen flora of Toyama seems to have been published, even
though some botanists might mention about lichens in oral proceedings.
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Fig. 1. Map of Toyama Prefecture.
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List of Lichens

1) Acroscyphus sphaerophoroides Lév. # = x o4 (Kurokawa 1963, 1968,
Shibata et al. 1968, Togashi 1968)

2) Alectoria lata (Taylor) Linds. k%% /Y (Nishijima 1933 as Alectoria
osteina)

3) Alectoria ochroleuca (Hoffm.) A. Massal. 24 % % /) (Nishijima 1933,
Asahina 1936a, Yoshida 1988)

4) Amygdalaria aeolotera (Vain.) Brodo & Hertel (Inoue 1983a as Huilia
aeolotera )

5) Amygdalaria consentiens (Nyl.) Hertel, Brodo & Mas. Inoue v. japonica
Mas. Inoue (Inoue 1984)

6) Amygdalaria elegantior (H. Magn.) Hertel & Brodo (Inoue 1983b as Huilia
elegantior)

7) Amygdalaria panaeola (Ach.) Hertel & Brodo (Inoue 1983c as Huilia
panaeola)

8) Amygdalaria pelobotryon (Wahlenb.) Norman (Inoue 1984)

9) Amygdalaria subdissentiens (Nyl.) Mas. Inoue & Brodo (Inoue 1984)

10) Anaptychia isidiza Kurok. F% & x4 ¥4 Y T4 (Nishijima 1933 as A.
palmurata v. isidiata)

11) Anaptychia hypochraea Vain. 3 v /%% Y4 Y o4 (Nishijima 1933 as A.
podocarpa)

12) Anaptychia microphylla (Kurok.) Kurok. #F L o s u# I ¥ a4
(Kurokawa 1959 as A. microphylla f. granulosa)

13) Anaptychia subascendens Asahina I3 7%% Y% Y 7% (Asahina 1958c)

14) Anzia opuntiella Mill. Arg. 7> # 34 (Nishijima 1933 as Anzia japonica)

15) Arctoparmelia centrifuga (L.) Hale 7 2 ¥ 7 34 (Asahina 1952, Yoshi-
mura 1974 as Parmelia centrifuga)

16) Arctoparmelia separata (Th. Fr.) Hale 7 % #u w7 o4 (Asahina 1952 as
Parmelia diffugiens; Yoshida 1988 as Parmelia separata)

17) Asahinea chrysantha (Tuck.) W.L. Culb. & CF. Culb. a4 4 ra 7y a4
(Asahina 1934b as Cetraria chrysantha f{. cinerascens; Sato 1939 as
Cetraria chrysantha;, Culberson & Culberson 1965, Yoshida 1988)

18) Asahinea kurodakensis (Asahina) W.L. Culb. & CF. Culb. 29 ¥4 ba7 ¥
=4 (Yoshida 1988)

19) Baeomyces aggregatus Asahina av 7+t >r = I% (Asahina 1943d, 1957b,
Yoshimura 1974)

20) Baeomyces placophyllus Ach. k@t => T4 (Asahina 1943d)

21) Baeomyces rufus (Huds.) Rebent. 7%+t > =>4 (Asahina 1943d)

22) Bombyliospora japonica Zahlbr. #4334 R 34 (Nishijima 1933)



23)
24)
25)
26)
27)
28)
29)
30)
31)

32)

33)
34)

35)
36)

37)

38)

39)
40)

41)
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Brigantiaea ferruginea (Miill. Arg.) Kashiw. & Kurok. # ¢ 1 KT ¥
(Kurokawa & Kashiwadani 1977 as Lopadium ferrugineum)

Brigantiaea purpurata (Zahlbr.) Hafellner & Bellem. (Kurokawa & Kashiwa-
dani 1977 as Lopadium purpuratum)

Bryocaulon divergens {Ach.) Karnefelt #) 4 o b4 % /1 (Karnefelt 1986;
Yoshida 1988 as Cornicularia divergens)

Bryocaulon pseudosatoanum (Asahina) Karnefelt =+t %L /) (Karnefelt
1986)

Bryocaulon satoanum {(Gyeln.) Karnefelt 21 10 %L %/ (Yoshida 1988
as Cornicularia satoana)

Bryoria asiatica (Du Rietz) Brodo & D. Hawksw. ¥ %L 1,35 % / ) (Asahi-
na 1936a as Alectroria asiatica)

Bryoria confusa (D.D. Awasthi) Brodo & D. Hawksw. # 4 # = / & 4 ( Asahi-
na 1936a as Alectoria acanthodes)

Bryoria lactinea (Nyl.) Brodo & D. Hawksw. 7Y% /Y (Yoshida 1988 as
Alectoria lactinea)

Bryoria nitidula (Th. Fr.) Brodo & D. Hawksw. ¥ /\U % %% /1 (Yoshida
1988 as Alectoria nitidula)

Bryoria trichodes (Michx.) Brodo & D. Hawksw. ssp. trichodes /»!) # % %
/1) (Asahina 1936a as Alectoria jubata v. lanestris; Yoshida 1988 as
Alectoria americana)

Bunodophoron melanocarpum (Sw.) Wedin k54> 3% (Mituno 1938 as
Sphaerophorus melanocarpus)

Calicium lenticulare Ach. ¥ > o4 & F% (Asahina 1958b as C. subquerci-
num)

Caloplaca aurantiaca (Lightf.) Th. Fr. ¥ 1 ¥4 =4 (Nishijima 1933)

Candelaria concolor (Dicks.) Stein @% v # =4 (Nishijima 1933 as Clado-
nia concolor)

Catolechia wahlenbergii (Ach.) Korb. ¥4 82 3 /T4 (Asahina 1928,
1937, Sato 1959b as Buellia pulchella)

Cetraria islandica (L.) Ach. ssp. orientalis (Asahina) Karnefelt =4 5 > %
4 (Nishijuma 1933 as Cetraria islandica; Asahina 1934a, Sato 1959a,
Kurokawa & Kashiwadani 1985 as C. islandica v. orientalis; Sato 1939 as
C. islandica v. orientalis f. angustifolia)

Cetraria laevigata Rass. v%/¥= 1 5> % 1 (Asahina 1934a, Sato 1959a as C.
crispa v. japonica; Yoshida 1988)

Cetraria odontella (Ach.) Ach. v 45> % 1E F% (Yoshida 1979, 1988 as
Cornicularia odontella; Karnefelt 1986, Harada 1995)

Cetrelia cetrarioides (Delise ex Duby) W.L. Culb. & CF. Culb. = 7% + 2
73 T4 % F* (Asahina 1952 as Parmelia cetrarioides)
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42) Cetrelia chicitae (W.L. Culb.) W.L. Culb. & CF. Culb. 27% ba7y o4
(Nishijima 1933 as Cetraria collata ; Culberson 1965)

43) Chaenoteca chrysocephala (Turn. ex Ach.) Th. Fr. ¥>fakv s T4
(Tibell 1980)

44) Cladonia alpina (Asahina) Yoshim. # # %7 # 3 =4 (Asahina 1939d, 1950
as C. floerkeana v. alpina; Asahina 1970, Yoshida 1988)

45) Cladonia amaurocraea (Florke) Schaer. &2 1/v+ T4 (Asahina 1950 as C.
amaurocraea V. oxyceras and v. fruticulescens; Yoshida 1988)

46) Cladonia arbuscula (Wallr.) Rabenh. ssp. beringiana Ahti7 3 /\+ T4
(Nishijima 1933 as C. laxiuscula and C. condensata; Asahina 1941b, 1950
as C. sylvatica f. inactiva and f. sphagnoides; Huovinen & Ahti 1986 as
Cladina arbuscula ssp. beringiana; Yoshida 1988)

47) Cladonia bellidiflora (Ach.) Schaer. o2 7# 3 7% (Asahina 1939b, Yoshi-
da 1988; Asahina 1950, 1971 as C. bellidiflora f. ventricosa and f. subuli-
formis)

48) Cladonia cenotea (Ach.) Schaer. 7 ¥/7+ T4 (Asahina 1950)

49) Cladonia ceratophyllina (Nyl.) Vain. ¥</v+Z% (Asahina 1950)

50) Cladonia cervicornis (Ach.) Flot. ssp. cervicornis # #/3/v+ 3% (Asahina
1950 as C. pseudalcicornis; Asahina 1956 as C. verticillata v. evoluta f.
sobolifera)

51) Cladonia chlorophaea (Florke ex Sommerf.) Spreng. ¥ a3 7 I I ¥
(Nishijima 1933, Yoshida 1988; Asahina 1940b, 1950, 1971 as C.
chlorophaea incl. f. intermedia, f. leiophora, {. prolifera, and f. centralis)

52) Cladonia coniocraea (Florke) Spreng. ¥ /4 =% (Nishijima 1933; Asahina
1950 as C. coniocraea f. ceratodes and f. phyllosticta)

53) Cladonia cornuta (L.) Hoffm. ssp. cornuta 27 %> / "+ =4 (Yoshida
1988)

53b) Cladonia cornuta ssp. groenlandica (A.E. Dahl) Ahti a3 7% v/ N+ T4
(Asahina 1950 as C. cornuta; Yoshida 1988)

54) Cladonia crispata (Ach.) Flot. ¥ 3 # %4 T4 (Asahina 1950 as C. crispata v.
infundibulifera f. divulsa, v. virgata, v. dilacerata f. rigidula, and v.
cetrariaeformis)

55) Cladonia cyanipes (Sommerf.) Nyl. 3 X f 0 24 (Asahina 1950 as C.
cyanipes f. canpestris and f. despreauxii; Yoshida 1988)

56) Cladonia deformis (L.) Hoffm. + 4=/ 7# I T4 (Asahina 1939b, 1950)

57) Cladonia digitata (L.) Hoffm. ¥# % 7# 3 =4 (Asahina 1939d, 1950)

58) Cladonia dissimilis (Asahina) Asahina =%t¥ % 3 24 (Asahina 1950, 1956,
Yoshimura 1968)

59) Cladonia fenestralis Nuno (Asahina 1950 as C. ceratophyllina f. subnuda;
Ahti 1980, Yoshida 1988 as C. squamosissima)
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60) Cladonia furcata (Huds.) Schrad. +#% 24 (Asahina 1950 as C. furcata f.
foliolosa)

61) Cladonia glauca Florke &V 3 /27 %/ 3 34 (Asahina 1950 as C. glauca f.
capreolata and f. subacuta)

62) Cladonia graciliformis Zahlbr. 4 # #7# 3 24 (Asahina 1939b, 1950,
Kurokawa 1966, Yoshimura 1968; Huovinen et al. 1989 as C. hookeri)

63) Caldonia gracilis (L.) Willd. ssp. gracilis (Asahina 1950 as C. gracilis v.
chordalis)

63b) Cladonia gracilis ssp. turbinata (Ach.) Ahti 77 4 234 (Nishijima 1933,
Asahina 1971b as C. gracilis v. dilatata; Asahina 1950 as C. gracilis v.
dilatata f. dilacerata; Ahti 1980)

64) Cladonia granulans Vain. v 7% v /$=4 (Asahina 1939b, 1950, Yoshida
1988)

65) Cladonia grayi G. Merr. ex Sandst. 7L A4 Y3 274 (Yoshida 1988)

66) Cladonia hondoensis Asahina > F/vF =% (Asahina 1950 as C. hondoensis
v. subcetrariaeformis, v. subgracilescens, v. subrigidula and v. subpinnata;
Asanina 1971b as C. hondoensis v. subgracilescens; Yoshida 1988)

67) Cladonia humilis (With.) J.R. Laundon k¥ x¥ 2% 774 (Asahina 1941b as

C. chlorophaea f. conistea; Asahina 1950 as C. conistea)

68) Cladonia kanewskii Oxner &V &' — o4 (Asahina 1950, 1957a as C.
nipponica v. aculeata; Ahti 1973, Kurokawa 1977, Yoshida 1988)

69) Cladonia krempelhuberi Vain. ¥ 75 =4 (Asahina 1940a, 1950 as C.
verticillata v. sublepidota, v. subsobolifera and v. subevoluta; Asahina
1956a as C. wverticillata v. evoluta f. sobolifera)

70) Cladonia lepidota Nyl. =% 5/, v+ T4 (Nishijima 1933 as C. gracilescens)

71) Cladonia macilenta Hoffm. = 7# 3 =4 (Asahina 1939d as C. bacillaris V.
pacifica and C. floerkeana v. suboceanica)

72) Cladonia macroceras (Florke) Ahti =+ 7+ %+ % =4 (Nishijima 1933 as C.
elongata v. spumosa and f. ceratosteliodes; Asahina 1950 as C. gracilis v.
elongata, v. elongata f. laontera and C. gracilis v. chordalis f. leucochlora
and f. dentifera; Yoshida 1988 as C. gracilis ssp. vulnerata)

73) Cladonia macrophylla (Schaer.) Stenh. I/ v+ T4 (Asahina 1936b, 1943a,
1950, 1971, Sato 1960 as C. alpicola f. mougeotii)

74) Cladonia major (K.G. Hagen) Sandst. =+ ¥ a® =4 (Asahina 1971Db,
Kashiwadani 1993)

75) Cladonia maxima (Asahina) Ahti ¥+ % T4 (Asahina 1950 as C. gracilis
v. elongata f. elongata; Yoshida 1988)

76) Cladonia metacorallifera Asahina 7% 3 @4 %€ F#& (Nishijima 1933 as C.
corallifera; Asahina 1939b, 1950 incl. v. reagens and f. squamosa; Yoshida
1988, Stenroos 1989)
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77) Cladonia mitis Sandst. 7 $/v+ T4 % F* (Asahina 1950, 1958a)

78) Cladonia ochrochlora Florke ¥ % T4 (Asahina 1950)

79) Cladonia phyllophora Hoffm. ¥ % /v 74 (Asahina 1950 as C. degenerans)

80) Cladonia pleurota (Florke) Schaer. 7 # I T4 (Asahina 1939b as C.
pleurota v. hygrophila; Asahina 1950 as C. pleurota v. hygrophila incl. f.
denticulata and C. pleurota v. esorediata)

81) Cladonia pseudoevansii Asahina W A4 0 2 ¥</v+ T4 (Asahina 1950, 1971b,
Yoshida 1988; Huovinen & Ahti 1986 as Cladina pseudoevansii)

82) Cladonia pseudohondoensis Asahina > F/v 34 % F+ (Asahina 1954 as
C. carassensis f. subulata; Asahina 1959, Yoshida 1988)

83) Cladonia pseudomacilenta Asahina I %7 # I 24 (Asahina 1943b)

84) Cladonia pseudorangiformis Asahina =#% 24 % F#% (Yoshida 1988)

85) Cladonia pseudostellata Asahina # =/»+ =4 % F# (Nishijima 1933 as C.
uncialis f. obtusata; Asahina 1950, Kurokawa & Kashiwadani 1985,
Yoshida 1988)

86) Cladonia pyxidata (L.) Hoffm. 7 /¥Yaw T4 (Asahina 1950)

87) Cladonia ramulosa (With.) J.R. Laundon & 4L >4 24 (Nishijima 1933 as
C. pityrea; Asahina 1950 as C. pityrea v. zwackii f. cladomorpha, f.
subacuta and f. squamulifera, Asahina 1971a as C. pityrea v. zwackii f.
macrocephala)

88) Cladonia rangiferina (L.) Weber ssp. grisea Ahti /~+ =4 (Nishijima 1933
as C. rangiferina incl. f. umbellata; Asahina 1941b, 1950 as C. rangiferina
incl. f. tenuior and f. setigera; Yoshida 1988)

89) Cladonia rei Schaer. v x/v+ =% (Asahina 1950 as C. nemoxyna)

90) Cladonia scabriuscula (Delise in Duby) Leight. 4% 2 L <% 24 (Nishijima
1933; Asahina 1950 as C. scabriuscula f. sublevis)

91) Cladonia squamosa Hoffm. w @ a,\+ % (Asahina 1950 as C. squamosa v.
denticolis f. plumosa, v. muricella f. myosuroides, v. phyllocoma f. subulata
and f. fascicularis; Yoshida 1988)

91b) Cladonia squamosa v. subsquamosa {Nyl. ex Leight.) Vain. vy oan+ =

4% F% (Asahina 1950 as C. subsquamosa f. denudata)

92) Cladonia stellaris (Opiz) Pouzar & Vézda 3I¥~</v+ T4 (Asahina 1950 as
C. alpestris f. aberrans; Sato 1960 as Cladonia alpestris; Yoshida 1988)

93) Cladonia strepsilis (Ach.) Grognot #* ¥ L /3\/»n+ % (Asahina 1950 as C.
strepsilis f. glabrata)

94) Cladonia stricta (Nyl.) Nyl. ¥¥ 5% %5 T4 (Asahina 1950 as C. lepidota
incl. f. cerasphora and f. macrophyllodes; Yoshida 1988 as C. lepidota)

95) Cladonia stygia (Fr.) Ruoss (Czeczuga et al. 1991 as Cladina stygia)

96) Cladonia subconistea Asahina & x¥ 37 II4 % F* (Asahina 1941a, 1950)

97) Cladonia subdecaryana Yoshim. # =L ¥4 =4 (Asahina 1950 as C. pityrea
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v. zwackii f. isignit; Yoshida 1968, Asahina 1971b)

98) Cladonia submitis Evans > 7/vJ 24 (Asahina 1958a, Yoshida 1988)

99) Cladonia subsubulata Nyl. ¥~< b /vF+ T4 (Yoshida 1988 as C. carassensis
ssp. japonica)

100) Cladonia turgida Hoffm. v /v I4 (Asahina 1950 incl. f. squamulosa;
Yoshida 1988)

101) Cladonia vulcani Savicz 247 24 (Asahina 1939d, 1950 as C. polydactyla
and v. perplexans ; Asahina 1943b C. pseudomacilenta ; Asahina 1953 as C.
macilenta ssp. theiophila {. subulata)

102) Cladonia yunnana (Vain.) Abbayes @/ "7# 3 =4 (Asahina 1950 as C.
transcendens v. yunnana)

103) Clauzadeana macula (Taylor) Coppins & Rambold (Inoue 1982 as Lecidea
instratula)

104) Collema nigrescens (Huds.) DC. £ 7 /) (Nishijima 1933)

105) Collema pulchellum Ach. v. subnigrescens (Miill. Arg.) Degel. a7 L %
7&1) T4 (Brunnbauer 1984 as C. leptaleum v. biliosum)

106) Collema rupestre (Sw.) Rabenh. :¥<# 7% =4 (Nishijima 1933)

107) Cornicularia normoerica {(Gunnerus) Du Rietz I ¥ v v ¥V % T4
(Yoshimura 1974, Karnefelt 1986)

108) Enterographa zonata (Korb.) Kallsten 1 7= 51 %5 77 (Kashiwadani
& Thor 1995)

109) Evernia esorediosa (Miill. Arg.) Du Rietz ¥~k 2/ (Nishijima 1933 as
E. mesomorpha 1. esorediosa)

110) Flavocetraria cucullata (Bellardi) Karnefelt & Thell Y X %1 45> % 4
(Sato 1939, 1959a, Yoshida 1988 as Cetraria cucullatq)

111) Flavoparmelia caperata (L.) Hale ¥% x /%24 (Nishijima 1933, Asahina
1952 as Parmelia caperata)

112) Fuscidea austera (Nyl.) P. James (Inoue 1981)

113) Fuscidea circumflexa (Nyl.) V. Wirth & Vézda (Inoue 1981)

114) Fuscidea mollis (Wahlenb.) V. Wirth & Veézda (Inoue 1981)

115) Fuscidea submollis Mas. Inoue (Inoue 1981)

116) Fuscopannaria leucosticta {Tuck. in Darl.) M. Jgrg. e x5 ¥ 5 T4
(Nishijima 1933 as Pannaria leucosticta f. subconcolor)

117) Glossodium japonicum Zahlbr. ~5 =4 (Asahina 1928, 1933, Sato 1941,
1958)

118) Graphis scripta (L.) Ach., sens. lat. ¥ =% (Nishijima 1933)

119) Helocarpon crassipes Th. Fr. (Inoue 1988)

120) [Huilia percontigua (Nyl.) Mas. Inoue] (Inoue 1983c)

121) Hypogymnia mundata (Nyl.) Rass. & # 1)K T4 ® F% (Asahina 1952 as
Parmelia mundata)
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122) Hypogymnia pseudophysodes (Asahina) Rass. 77 0 T4 %€ F#% (Asahina
1952 as Parmelia pseudophysodes)

123) Hypogymnia submundata (Oxner) Rass. =+ K> Z4 (Yoshida 1988)

124) Hypogymnia vittata (Ach.) Parrique & * Y > =4 (Yoshida 1988)

125) Icmadophila ericetorum (L.) Zahlbr. 7# ¥ =% (Nishijima 1933)

126) Immersaria athroocarpa (Ach.) Rambold & Pietschm. (Inoue 1982 as
Lecidea athroocarpa )

127) Imshaugia aleurites (Ach.) SF.L. Meyer I~4{ T4 (Sato 1939 as Parme-
liopsis pallescens)

128) Japewia tornoensis (Nyl.) Tgnsberg (Kashiwadani & Thor 1995)

129) Lasallia pennsylvanica (Hoffm.) Llano ## 4 7 7x~< (Kurokawa 1977 as
Umbilicaria pennsylvanica; Wei & Jiang 1993)

130) Lecanora decorata Vain. 77 %¥ 3% (Sato 1956)

131) Lecanora subfusca (L.) Ach. sens. lat. F+ 74 (Nishijima 1933)

132) Lecidea advena Nyl. (Inoue 1982)

133) Lecidea albofuscescens Nyl. (Inoue 1988)

134) Lecidea auriculata Th. Fr. (Inoue 1982)

135) Lecidea diducens Nyl. (Inoue 1982)

136) Lecidea lapicida (Ach.) Ach. (Inoue 1982; Inoue 1982 as L. lactea)

137) Lecidea lithophila (Ach.) Ach. (Inoue 1982)

138) Lecidea plana (J. Lahm) Nyl. (Inoue 1982)

139) Lecidea subleucothallina Mas. Inoue (Inoue 1982)

140) Lecidea subpaupercula Mas. Inoue (Inoue 1982)

141) Lecidoma demissum (Rutstr.) Gotth. Schneid. & Hertel (Inoue 1988)

142) Leprocaulon arbuscula (Nyl.) Nyl. & x % =% (Sato 1941 as Stereocaulon
gracillinum; Asahina 1943b as S. arbuscula)

143) Leptogium lichenoides (L.) Zahlbr. v. lophoeum Zahlbr. & X % % I %
(Asahina 1933a, 1933b, Miyawaki et al. 1987)

144) Leptogium menziesii Mont. 7 #4 # 7 % / 1 (Nishijima 1933 incl. f.
fuliginosum)

145) Leptogium pichneum (Ach.) Nyl. 3¥<# 741 o4 (Nishijima 1933)

146) Leptogium saturninum (Dicks.) Nyl. v 7# 7% /1 (Asahina 1958¢c)

147) Leptogium trichophorum Miill. Arg. 7@ # 7% /Y (Nishijima 1933)

148) Lobaria isidiophora Yoshim. #¥ L # 7 b 4 (Nishijima 1933 as L.
pulmonaria v. papillaris)

149) Lobaria japonica (Zahlbr.) Asahina V¥4 x¥3 T4 (Nishijima 1933 as
L. laciniata; Yoshimura 1971)

149b) Lobaria japonica f. exsecta (Nyl.) Yoshim. # /0= ¥ 5 =4 (Yoshimura
1971)

150) Lobaria kurokawae Yoshim. # 7 b I £ F* (Yoshimura 1971)
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151) Lobaria linita (Ach.) Rabenh. @ Z/\#% 7+ =4 (Nishijima 1933 as L.
pulmonaria f. tenuior and L. pulmonaria v. tenuior; Yoshimura 1971)

152) Lobaria meridionalis Vain. 59 /v# 7+ 34 (Yoshimura 1971)

153) Lobaria orientalis (Asahina) Yoshim. %5 # 7k @4 (Yoshimura 1971,
Kurokawa & Kashiwadani 1978)

154) Lobaria quercizans Michx. # 57 b ¥ 5 =4 (Nishijima 1933)

155) Lobaria scrobiculata (Scop.) DC. "1 A a# 7 b =% (Yoshimura 1971)

156) Lobaria spathulata (Inumaru) Yoshim. ~9 %% # 7 b 34 (Yoshimura
1971)

157) Lobaria sublaevis (Nyl.) Yoshim. f. subnipponica Yoshim. (Yoshimura
1971)

158) Massalongia carnosa (Dicks.) Korb. ¥ v# o> 7% (Asahina 1928)

159) Melanelia stygia (L.) Essl. # # # &4 (Asahina 1952, Yoshida 1988 as
Parmelia stygia)

160) Menegazzia asahinae (Yasuda) R. Sant. 72 L+t > 3 =% (Yoshida 1988)

161) Menegazzia asahinae f. subimpertusa (Asahina) Kurok. F¥+t> 3 o4
(Yoshida 1988)

162) Menegazzia terebrata (Hoffm.) A. Massal. + » ¥ I %4 (Nishijima 1933,
Asahina 1952 as Parmelia pertusa)

163) Myelochroa entotheiochroa (Hue) Elix & Hale 27 XL o FFw X/ %I4
(Nishijima 1933, Asahina 1952 as Parmelia entotheiochroa)

164) Myelochroa irrugans (Nyl.) Elix & Hale =t»¥% 7 4/ %34 (Nishijima
1933, Asahina 1952 as Parmelia subaurulenta)

165) Nephroma arcticum (L.) Torss. 3¥<%v 5 T4 (Sato 1959b, 1960)

166) Nephroma tropicum (Miill. Arg.) Zahlbr. "% # % J 3 74 (Inumaru 1941
as N. asahinae)

167) Nephromopsis asahinae (M. Sato) Rasanen 77 ¥ I% (Sato 1939, 1959 as
Cetraria asahinae f. inermis)

168) Nephromopsis ectocarpisma (Hue) Gyeln. ## 777 ¥ 74 (Nishijima 1933 as
Cetraria stracheyi)

169) Nephromopsis ornata (Miill. Arg.) Hue 7¥ %77 ¥ =4 (Nishijima 1933 as
Cetraria ornata)

170) Nephromopsis rugosa Asahina W A/N7 7 ¥ T4 (Sato 1939 as Cetraria

rugosa)

171) Normandina pulchella (Borrer) Nyl. / »< > o4 (Kashiwadani & Thor
1995)

172) Ochrolechia lactea (L.) Haffelner & Matzer (Oshio 1968 as Pertusaria
lactea)

173) Ochrolechia rosella (Tuck.) Verseghy 7# ¥ 5 a4 (Oshio 1971)
174) Ophioparma lapponicum (Réasdnen) Hafellner & R.W. Rogers {1 77 1
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o4 (Sato 1960 as Haemotomma ventosum v. lapponicum)

175) Pannaria lurida (Mont.) Nyl. ¥ 4 @/,\+¥ 3 2% (Nishijima 1933)

176) Parmelia adaugescens Nyl. 23w ~% %574 74 (Kurokawa 1994a)

177) Parmelia fertilis Mill. Arg. + %+ # 5 2 4% a4 (Nishijima 1933 as P.
marmariza v. physcioides; Asahina 1952 as P. pseudosazxatilis)

178) Parmelia praesquarrosa Kurok. + A9 # 3 74¥ 74 (Kurokawa 1994b)

179) Parmelia saxatilis (L.) Ach. 3 ¥~<# 5% 7% (Kurokawa 1994b)

180) Parmelia squarrosa Hale # 7+ =4 (Nishijima 1933 as P. saxatilis)

181) Parmeliopsis hyperopta (Ach.) Arnold A1 T4 % F* (Yoshida 1988)

182) Peltigera canina (L.) Willd. 4 X # T4 (Nishijima 1933)

183) Peltigera leucophlebia (Nyl.) Gyeln. ko A T4 £ F% (Nishijima 1933,
Inumaru 1943 as P. variolosa; Inumaru 1963 as P. aphthosa v. variolosa)

184) Peltigera malacea (Ach.) Funck < v/ vV 2 T4 (Inumaru 1943 as P.
malacea f. hasimotoi; Kurokawa et al. 1966, Yoshida 1988)

185) Peltigera polydactyla (Neck.) Hoffm. £ 3 ¥ x 4 (Nishijima 1933,
Inumaru 1943)

186) Peltigera praetextata (Florke ex Sommerf.) Zopf F FL v A I 7
(Kurokawa et al. 1966)

187) Peltigera pruinosa (Gyeln.) Inumaru 27 % *x 4 (Inumaru 1943 as P.
genuina v. prolifera; Kurokawa et al. 1966)

188) Peltigera scabrosa Th. Fr. # X/ %y 4 o4 (Inumaru 1943 as P. genuina;
Kurokawa et al. 1966, Yoshida 1988)

189) Peltigera venosa (L.) Hoffm. & #x 2 74 (Inumaru 1943)

190) Pertusaria alpina Hepp ex Ahles ¥ b/ v# T4 (Oshio 1968)

191) Pertusaria hakkodensis Yasuda ex Rasdnen /v 2w % + )/ T4 (Oshio
1968)

192) Pertusaria nigrodisca Oshio (Oshio 1968)

193) Pertusaria pertusa (Weigel) Tuck. (Oshio 1968)

194) Pertusaria sublaeviganda Vain. 7+ / # 74 (Oshio 1968)

195) Pertusaria subobductans Nyl. /»< b /v T4 (Oshio 1968)

196) Pertusaria variolosa (Krempelh.) Vain. # 4 + 1) /»% T4 (Oshio 1968)

197) Phaeophyscia rubropulchra (Degel.) Moberg (Nishijima 1933 as Physcia
obscura)

198) Physcia stellaris (L.) Nyl. 4 74 #5724 (Nishijima 1933)

199) Physciella denigrata (Hue) Essl. (Nishijima 1933 as Physcia chloantha and
P. obscura v. chloantha)

200) Pilophorus clavatus Th. Fr. # 4 =% (Nishijima 1933 as P. japonicus;
Sato 1940, 1941, 1958 as Pilophoron japonicum ; Kurokawa & Shibuichi
1970 as Pilophoron hallii)

201) Pilophorus curtulus Kurok. & Shibuichi # 4V 4% F% (Kurokawa &
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Shibuichi 1970)

202) Pilophorus nigricaulis M. Sato <V I # 4 T4 (Sato 1940, 1941, Kurokawa
& Shibuichi 1970)

203) Placynthium nigrum (Huds.) Gray 7 o# ¥ I4 (Asahina 1928)

204) Porpidia crustulata (Ach.) Hertel & Knoph (Inoue 1983b as Huilia
crustulata )

205) Porpidia flavocaerulescens (Hornem.) Hertel & A.J. Schwab (Inoue 1983b
as Huilia flavicunda)

206) Porpidia macrocarpa (DC. in Lam. & DC.) Hertel & A.J. Schwab % # %
~) by T4 (Inoue 1983c as Huilia macrocarpa and H. nigrocruenta)

207) Pseudephebe pubescens (L.) M. Choisy # # % =4 (Nishijima 1933 as
Parmelia pubescens)

208) Pseudopyrenula cinereoglaucescens Vain. 7+ /€Y L% % T4 (Kashiwa-
dani 1981b)

209) Pyrenula japonica Kurok. 74 v x4 % 34 (Kurokawa & Nakanishi 1971)

210) Pyrrhospora elabens (Fr.) Hafellner (Inoue 1982 as Lecidea elabens)

211) Pyxine limbulata Miill. Arg. #+4 7R 74 (Kashiwadani 1977)

212) Ramalina conduplicans Vain. # 5%+ =% (Nishijima 1933 as R. calicaris
v. ampliata f. subpapilosa ; Asahina 1939a as R. calicaris v. subfastigiata)

213) Ramalina geniculata Hook. f. & Taylor v YL # % % F T4 (Asahina 1938)

214) Ramalina sinensis Jatta £ o/\# 5 %+ 24 (Nishijima 1933 as R. asahinana)

215) Rimelia clavulifera (Rasanen) Kurok. <> # T4 (Nishijima 1933 as
Parmelia cetrata v. sorediifera ; Czeczuga & Kashiwadani 1993)

216) Rimelia reticulata (Taylor) Hale & Flechter # 4~ 4 T4 (Asahina 1952
as Parmelia reticulata)

217) Scoliciosporum chlorococcum (Graewe ex Stenh.) Vézda = ¥ o4
(Kashiwadani & Thor 1995)

218) Solorina crocea (L.) Ach. 7#%7 5% 1 F T4 (Sato 1960)

219) Sphaerophorus fragilis (L.) Pers. ¥ # &% > 24 (Mituno 1938, Sato 1960,
Yoshida 1988)

220) [Sphaerophorus meiophorus Vain.] #> =4 (Mituno 1938, Sato 1958)

221) [Sphaerophorus turfaceus Asahina] v > Fo# T =T4# (Sato 1934 as S.
globosus ; Yoshida 1988)

222) Stereocaulon apocalypticum Nyl. vk o/ % =4 (Sato 1941, 1960 as S.
wrightii; Yoshida 1988)

223) Stereocaulon curtatum Nyl. i ¥ <% =4 (Sato 1941)

224) Stereocaulon dendroides Asahina —+t =2 ¥ % 4 (Asahina 196la as S.
octomerum f. robustior ; Kashiwadani 1981a)

225) Stereocaulon exutum Nyl. ¥ =4 (Sato 1941 as S. exutum f. complanatum)

226) Stereocaulon japonicum Th. Fr. ¥~ k% =4 (Nishijima 1933)
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227) Stereocaulon octomerellum Miill. Arg. v 7% =4 (Sato 1941)

228) Stereocaulon paschale (L.) Hoffm. &7 4% % =4 % F* (Sato 1960, Yoshida
1988)

229) Stereocaulon pomiferum P.A. Duvign. ¥V 3 % =4 (Sato 1941 as S.
piliferum)

230) Stereocaulon prostratum Zahlbr. 73 % =% (Sato 1941)

231) Stereocaulon verruculigerum Hue % 74 I% =% (Kashiwadani 1979)

232) Sticta wrightii Tuck. 7¥/v31 4 =4 (Nishijima 1933 as S. miyoshiana)

233) Strangospora moriformis (Ach.) Stein. ¥ =4 (Kashiwadani & Thor
1995)

234) Sulcaria sulcata (Lév.) Bystrek ex Brodo & D. Hawksw. /s> % 4% /1
(Nishijima 1933 as Alectoria sulcata)

235) Tephromela aglaca (Sommerf.) Hertel & Rambold (Inoue 1988 as Lecidea
aglaea)

236) Tephromela armeniaca (DC. in Lam. & DC.) Hertel & Rambold (Inoue
1988 as Lecidea armeniaca)

237) Thamnolia subuliformis (Ehrh.) W.L. Culb. %7 43 =4 (Sato 1959b,
1960, 1963, 1965 as T. subvermicularis)

238) Thamnolia vermicularis (Sw.) Schaer. 43 =4 (Sato 1959a, 1960, 1963,
1965, Kurokawa & Kashiwadani 1985, Yoshida 1988)

239) Tuckermannopsis hepatizon (Ach.) Kurok. # # % 74 % % (Yoshida 1988
as Cetraria hepatizon)

240) Tuckermannopsis sepincola (Ehrh.) Hale Zn x =4 (Sato 1939, Yoshida
1988 as Cetraria sepincola)

241) Tuckneraria pseudocomplicata (Asahina) Randlale & Saag wA# 7 I 4
(Sato 1939 as Cetraria pseudocomplicata)

242) Umbilicaria caroliniana Tuck. ¥*74 7% 4 (Sato 1956, Yoshida 1988)

243) Umbilicaria cinereorufescens (Schaer.) Frey #4347 %% (Yoshida 1988)

244) Umbilicaria esculenta (Miyoshi) Minks 4 7 # # (Nishijima 1933 as
Gyrophora esculenta)

245) Umbilicaria exasperata Hoffm. % 4 + v 4 7 % # (Kurokawa &
Kashiwadani 1984, Yoshida 1988 as U. hyperborea ;: Wei & Jiang 1993)

246) Umbilicaria leiocarpa (DC. in Lam. & DC.) Frey 4 77 2~ (Nishijima
1933 as Gyrophora anthracina: Kurokawa 1977, Yoshida 1988, Wei &
Jiang 1993)

247) Umbilicaria neocylindrica J.C. Wei & Y.M. Jiang # #% 24 /Y (Yoshida
1988 as U. cylindrica)

248) Umbilicaria neoproboscidea J.C. Wei & YM. Jiang I ¥~z % /)
(Nishijima 1933 as Gyrophora proboscidea)

249) Umbilicaria rigida (Du Rietz) Frey 1 77A2<E F¥ (Wei & Jiang 1993)



14 Bull. Bot. Gard. Toyama No. 1

250) Umbilicaria torrefacta (Lightf.) Schrad. 7+ 1 7% 4 (Yoshida 1988)

251) Umbilicaria tylorhiza Nyl. (Wei & Jiang 1993)

252) Usnea diffracta Vain. 3 27% )4 4+t (Nishijima 1933 as U. plicata v.
annulata ; Nuno 1958)

253) Usnea longissima Ach. sens. lat. +## )+ %+ (Nishijima 1933 as U.
longissima)

254) Varicellaria rhodocarpa (Korb.) Th. Fr. (Oshio 1968)

255) Vulpicida juniperinus (L.) Mattson & M.J. Lai /1 <> I% (Yoshida 1988
as Cetraria juniperina)

256) Vulpicida pinastri (Scop.) Mattson & M.J. Lai 2+ /,v{ <> T% (Asahina
1934a, Sato 1939, Yoshida 1988 as Cetraria pinasiri)

257) Xanthoparmelia subpolyphylloides (Gyeln.) Kurok. F ¥+ ¥ ¥ 7 /NT7
(Nishijima 1933 as Parmelia conspersa v. hypoclysta)

Notes on Lichen Flora of Toyama

Most of lichens listed above are common also in other areas of central Ja-
pan. In addition, some lichens belonging to the following phytogeographical
elements occur in Toyama Prefecture. In contrast, lichens common on the Pa-
cific side of Japan have never been reported from or very rare in Toyama
Prefecture.

1) Arctic or boreal element. Although the montane areas and mountains are
buried under the deep snow in winter in Toyama, the humidity seems to be
quite high and foggy through summer similarly in other areas of Japan. In
this zone, many boreal arctic species such as Arctoparmelia centrifuga, A.
separata, Catolechia wahlenbergii, Cladonia amaurocraea, C. cyanipes,
Flavocetraria cucullata, Nephroma arcticum, Parmelia saxatilis, and Umbilicaria
leiocarpa are common. These species are also common in other mountains of
Japan. Some crustose species recently reported by Kashiwadani & Thor (1995)
from Toyama also belong to this group. They include Enterographa zonata,
Japewia tornoensis, Scoliosporum chlorococcum, and Strangospora moriformis.

2) Amphiberingian element. Cetraria islandica ssp. orientalis and Cladonia
arbuscula ssp. beringiana, both are known to show typical amphiberingian dis-
tribution, occur in Toyama. Pilophorus nigricaulis, which has been recorded
from Japan and Canada, may be regarded as another lichen belonging to this
element.

3) Circum-Pacific element. Acroscyphus sphaerophoroides shows very unique
distribution range. It is known at present from high mountains of the
Himalaya, Japan, Mexico, and Peru. In other words, it shows circum-pacific
distribution. It is noteworthy that the genus Glossodium, to which G
japonicum belongs, shows a similar range. Both are known in Toyama
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Prefecture.

4) Element disjunctively distributed in eastern Asia and eastern North
America. Lasalia pennsylvanica and Umbilicaria caroliniana are species belong-
ing to this element. Other species belonging to this element such as
Anaptychia hypoleuca (Miihl.) A. Mass., A. palmulata (Michx.) Vain. and
Muyelochroa galbina (Ach.) Elix & Hale (Kurokawa 1972) have not been
known from Toyama.

5) Element endemic to Japan. Of the lichens known from Toyama,
Anaptychia microphylla, A. isidiza, Asahinea kurodakensis, Cladonia granulans,
C. hondoensis, Menegazzia asahinae, Parmelia praesquarrosa, Pilophorus curtulus,
and Pyrenula japonica belong to this group. They are distributed mainly in
motane to mountain areas.

6) Sino-himalayan element. Among the lichens known from Toyama,
Sulcaria sulcata and Umbilicaria neocylindrica can be considered to belong to
this element.

7) Oceanic or Pacific element. It should be emphasized here that Cladia
aggregata (Sw.) Nyl, Hypotrachyna koyaensis (Asahina) Hale, Hypotrachyna
osseoalbida (Vain.) Y.S. Park & Hale, Parmotrema tinctorum (Nyl.) Hale, Usnea
japonica Vain. and many other lichens common on Pacific side of Japan Ar-
chipelago have never been reported from Toyama Prefecture. The lack of
these lichens in Toyama Prefecture may be caused by a little drier climate
through summer. On the Pacific side of Japan, east or south-east wind from
the Pacific Ocean brings high humidity through summer. The high humidity
apparently gives a favorable atmospheric condition to the lichen growth
there. When the wind crosses over high mountains extending on east to south
border of Toyama Prefecture, however, the humidity may lower on the other
side. Thus, it may be rather dry at lowlands and lower montane areas of
Toyama Prefecture located in western or northern side of the mountains.

The author expresses his sincere thanks for the help of the following
lichenologists in consulting current names of lichens: Dr. H. Kashiwadani, Dr.
G. Thor, Dr. M. Inoue and Mr. K. Yoshida.
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A Comparative Karyotype Study in Hylotelephium sieboldii
var. ettyuense and var. sieboldii, Crassulaceae

Masashi Nakata

Botanic Gardens of Toyama, 42 Kamikutsuwada,
Fuchu-machi, Nei-gun, Toyama 939-27, Japan

Abstruct: Karyomorphology including fluorescent chromosome banding of
Hylotelephium sieboldii var. ettyuense and var. sieboldii was investigated.
Both taxa have 2n=50 chromosomes, in which a marked chromosome pair
with early condensing segments in the proximal regions of both arms are
contained. In var. ettyuense, the 2n=50 chromosomes show a bimodal varia-
tion in length and a largest chromosome pair has centromeres in submedian
position, while chromosomes have a gradual variation in length and a largest
chromosome pair is median-centromeric in var. sieboldii,  Var. ettyuense has
fluorescent bands of CMA-positive and DAPI-negative in four chromosomes,
while var. sieboldii in two chromosomes.

Key words: chromosome, Crassulaceae, cytotaxonomy, fluorescent chromo-
some banding, Hylotelephium, karyotype

Hylotelephium sieboldii (Sweet ex Hook.) H. Ohba var. ettyuense (Tomida) H.
Ohba, Crassulaceae, is an endemic plant to Toyama Prefecture which grows
on riverside cliffs (Ohba 1981, 1992). It was described as a separate species,
Sedum ettyuense Tomida (Tomida 1973), since it has axillary inflorescences
and ovate or rhombate leaves. Ohba (1977) transferred it to Hylotelephium
and proposed a combination H. eftyuense (Tomida) H. Ohba. In 1981, Ohba
reported that axillary inflorescens does not seem to be stable and shape of
leaves was not so important to separate species and treated H. ettyuense as a
local variety of H. sieboldii; H. sieboldii (Sweet ex Hook.) H. Ohba var.
etiyuense (Tomida) H. Ohba (Ohba 1981).

Although Hylotelephium sieboldii var. sieboldii has been studied cytologically
(as Sedum sieboldii) by several investigators and known chromosome number
to be 2n=50-51 (Toyohuku 1935), n=25 & 2n=50 (Baldwin 1937), n=25
(Soeda 1944, Uhl & Moran 1972), 2n=>50 (Yuasa 1969, 1970), or 2n=48 in wild
clone and 2n=52 in cultivated clone (Oginuma et al. 1978), var. ettyuense has
been scarcely investigated cytologically and the chromosome number of
2n=>50 is known (Funamoto, pers. comm. Yuasa 1976 as Sedum ettyuense)
with no karyomorphological information.
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Karyotypes of both varieties were studied in the present work using con-
ventional orcein staining and fluorescent chromosome banding in order to
clarify taxonomical relationships of the two taxa.

Materials and Methods

Plant materials—Materials used for the present study are shown in the Ta-
ble 1. Four of Six cultivated plants of var. sieboldii are known to have been
collected in Shodoshima, from where wild Hylotelephium sieboldii was found.

Table 1. Collection data and chromosome numbers of Hylotelephium
steboldii var. ettyuense and var. sieboldii

Collection Voucher * Chromosome
number
H. sieboldii var. ettyuense
Nagase, Ohyama-cho, Kaminiikawa-gun, BGT31656 2n=50
Toyama Pref,; riverside cliff in BGT31657 2n=50
Kumano Riv., 220 m alt. BGT35032 2n=>50
BGT35033 2n=>50
Nagakura, Tateyama-cho, Nakaniikawa-gun, BGT31702 2n=>50
Toyama Pref,; riverside cliff in BGT31703 2n=>50
Shiraiwa Riv., 340 m alt.
Cultivated, Iruma-gun, Saitama Pref. BGT35035 2n=>50
Purchased, Ohwi Senjuen Co., Ltd.,, BGT31699-3 2n=>50
Toyama City, Toyama Pref.
var. sieboldii
Cultivated, Shodoshima Isl., Shodo-gun, BGT33303 2n="50
Kagawa Pref,; originally obtained BGT33304 2n=>50
from Shodoshima Isl. BGT33306 2n=50
Cultivated, Chiba City, Chiba Pref,; BGT34722 2n=>50
originally obtained from Shodoshima Isl.
Cultivated, Kamagaya City, Chiba Pref. BGT34717 2n=>50
Cultivated, Fukui Botanical Garden, BGT34718 2n=>50
Niu-gun, Fukui Pref.
Purchased, Kitayama Nursery Co., Ltd., BGT35036 2n=>50

Toyama City, Toyama Pref.

* Accession number of the Botanic Gardens of Toyama.
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Orcein staining—Somatic chromosomes were examined using meristematic
cells of root tips of the materials, which have been cultivated in the Botanic
Gardens of Toyama (BGT). Fresh root tips (ca 5mm long) of plants were
pretreated in 2 mM 8-hydroxyquinoline solution for 5 h at 20 C and they
were fixed with 45% acetic acid for 10 min at 4 C. The fixed root tips were
macerated in a 2:1 mixture of 45 % acetic acid and 1 N HCI for 15 sec at 60
C. Then the meristematic tissues (ca 1 mm long) of the root tips were cut
and stained with 2% aceto-orcein for 15 min and then squashed.

Chromosome preparations—For fluorescent chromosome banding, the enzy-
matic maceration—flame drying method was applied to chromosome prepara-
tion according to Kurata and Omura (1978) with minor modification. The
fixed root tips were transferred from 45% acetic acid to Farmer's fixative (3
1 mixture of ethanol and glacial acetic acid) at 4 °C for at least 20 h. The
fixed materials were transferred to deionized water through ethanol series
{70%, 50%, 30% and 15% for 5 min each at 5°C) and placed onto a glass
slide. The meristematic tissues (ca 1 mm long) of the root tips were cut and
a drop of an enzyme mixture containing 4 % Cellulase "ONOZUKA” RS
(Yakult) and 2% Pectolyase Y-23 (Seishin) (pH=5.0) was dropped on them,
and they were incubated for 50 min at 37 C in a moist chamber. After being
rinsed with deionized water, the root meristems were covered with two drops
of Farmer’s fixative, then they were immediately chopped by fine needle and
flame-dried.

Sequential fluorochrome staining—The preparations were first stained with
Giemsa's solution (Merck) diluted with deionized water (1:25) for 10 min,
rinsed with deionized water and then air-dried. They were observed micro-
scopically and the chromosomes were photographed. The procedure de-
scribed in Kondo & Hizume (1982) was applied for fluorescent chromosome
banding with minor modification. The preparations were destained with
Farmer’s fixative at 5 C for 10 min, and then incubated in Mcllvaine buffer
(citric acid—=NaHPOs, pH=7.0) for 10 min. All of the treatment described be-
low were carried out at 25 °C in the dark unless otherwise specified. The
preparations were treated with 0.1 mg/ml distamycin A (Sigma) for 10 min,
rinsed briefly with the buffer containing 5 mM MgSO; and stained with 0.1
mg/ml chromomycin As (CMA) (Sigma) for another 10 min. The slides were
again rinsed with the same buffer and mounted with glycerol. After being
incubated at 5 C for 24 h, the preparations were observed under a OLYMPUS
epi-fluorescence microscope BX50-FLA with filter cassette WBV and photo-
graphed on Fujicolor Super G Ace 400 film.

The preparations were destained with 45 % acetic acid at 5 C for 8 min,
transferred to 70% ethanol at 5 °C for 10 min, and incubated in the Mcllvaine
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buffer for 10 min. They were then treated with 0.25 mg/ml actinomycin D
(Sigma) for 10 min, briefly rinsed with the buffer and stained with 1 .g/ml
DAPI (4,6 -diamidino-2-phenylindole) (Sigma) for 15 min. The preparations
were again rinsed with the buffer followed by mounting with grycerol and
observed and photographed under the fluorescence microscope with filter cas-
sette WU.

Observations

1. Hylotelephium sieboldii var. ettyuense

Conventional karyotype—The interphase nucleus is poorly stained with
orcein by the squashing method (Fig. 1A). No marked chromatin threads,
chromomeric granules and chromatin blocks are observed by the method. On
the other hand, the nucleus prepared by the enzymatic maceration—flame
drying—-Giemsa staining shows two large chromatin blocks of 1 #um in diame-
ter and several small chromatin blocks of less than 0.3 zm in diameter (Fig.
2A).

At mitotic prophase, the large chromosomes have early condensed large
segments at the proximal regions of both arms (Fig. 1B). The other small
chromosomes also show early condensation at the proximal regions, although
their stainability is much weaker. Two to three small chromosomes have ad-
ditional early condensed segments in the terminal position of an arm. In the
flame drying preparation, the prometaphase chromosomes show a good
stainability and have similar condensation patterns observed in the squashing
preparation (Fig. 2B).

At mitotic metaphase, 2n=50 chromosomes were observed in all eight
plants studied (Table 1). Of 50 chromosomes, two are much longer than the
others, measuring 2 #m in length, and they have centromeres in submedian
position (Fig. 1C). The 48 remaining chromosomes show a gradual size varia-
tion from 1.2 to 0.7 xm long. Small satellites, less than 0.3 xm in length, are
found in three chromosomes. The chromosome morphology in the flame dry-
ing preparation is similar to that of the squashing method (Fig. 2C).

Sequential fluorescent banding—Two wild plants from different localities
(BGT31657, 31702) both showed a similar karyomorphology as described be-
low.

The nucleus and chromosomes stained with CMA fluoresce yellow in color
(Figs. 2B, E, H) and those stained sequentially with DAPI fluoresce blue
(Figs. 2C, F, I). The large chromatin blocks and several small chromatin
blocks in the interphase nucleus show bright CMA-blocks. These bright
CMA-blocks coincide with the bright DAPI-blocks except for four small DAPI-
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Fig. 1. Somatic chromosomes of Hylotelephium sieboldii var. ettyuense (A—C) and var.
sieboldii (D-F). A & D, Interphase nuclei. B & E, Prophase. C & F, Metaphase.
Arrows show the largest chromosome pair and arrowheads indicate satellites.

Bars represent 2 pm.
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negative chromatin blocks (Figs. 2B, C).

At prophase, the early condensed segments of the largest chromosome pair
show both bright CMA- and DAPI-fluorescence (Figs. 2E, F). Bright CMA-
bands are observed in the terminal positions or satellites of four chromo-
somes, and the four CMA-bands coincide with negative DAPI-bands (Figs. 2E,
F). At metaphase, bright CMA-bands which coincide with negative DAPI-
bands are observed in whole satellite segments and the regions adjacent to
secondary constrictions of three chromosomes, and the terminal position of a
chromosome (Figs. 2H, I). The CMA-fluorescence of the largest chromosome
pair is slightly stronger than those of other chromosomes, however no
marked differences are observed between the chromosomes in DAPI-staining.
2. Hylotelephium sieboldii var. sieboldii

Conventional karyotype—The morphology of the interphase nucleus is
similar to that of var. ettyuense when stained with orcein (Figs. 1D, E). The
nucleus prepared by the enzymatic maceration-flame drying—Giemsa staining
method has two large chromatin blocks and several small chromatin blocks
likewise in var. ettyuense, however, the size of large blocks is much smaller
than that of var. ettyuense (Fig. 3A).

The chromosome morphology at prophase is similar to that of var.
ettyuense ; two chromosomes have early condensed segments at the proximal
region of both arms. However, the size of the early condensed segments in
the largest chromosome pair is much smaller (Fig. 1E). Two small chromo-
somes have additional early condensed segments in the terminal position of
an arm. The chromosome morphology in the flame drying preparation is
similar to that of the squashing method (Fig. 3D).

At mitotic metaphase, 2n=50 chromosomes were counted in all seven plants
studied (Table 1). The 50 chromosomes show a gradual size variation from
1.5 to 0.7 um long and the largest chromosome pair has centromeres in me-
dian position (Figs. 1F, 3G). Two chromosomes have small satellites. Long
chromatin threads connecting chromosome arm and small satellite are some-
times observed.

Sequential fluorescent banding—A cultivated plants of var. sieboldii origi-
nally collected in Shodoshima (BGT34722) and two of unknown origin
(BGT34717, 34718) were studied and they showed similar characteristics in
fluorescent banding. Two large chromatin blocks and several small chroma-
tin blocks in interphase nucleus fluoresce brightly in both CMA- and DAPI-
staining except for two small chromatin blocks which show CMA-positive and
DAPI-negative fluorescence (Figs. 3B, C).

At prophase, the early condensed segments of the two large chromosomes
coincide with the bright CMA- and bright DAPI-blocks (Figs. 3E, F). The
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Fig. 2. Chromosomes of Hylotelephium sieboldii var. ettyuense (2n=50) prepared by
flame-drying, and sequentially stained with Giemsa (A,D&G), CMA (B,E&H)
and DAPI (C,F &1I). A-C, Interphase nuclei. The nucleus in “A” does not corre-
spond to those in“B”and “C”. D-F, Prophase. The 2n=50 chromosomes in “D”
does not correspond to those in “B” and “C". G-I, Metaphase. Arrows show the
largest chromatin blocks (A-C) or chromosome pairs (D-1). Arrowheads indi-
cate four chromatin blocks (A—C) or four chromosomes (E-I) which have CMA-
positive and DAPI-negative fluorescence. The bar in “A” represents 2 pm for all
photographs.
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Fig. 3. Chromosomes of Hylotelephium sieboldii var. sieboldii (2n=50) prepared by
flame-drying, and sequentially stained with Giemsa (A,D&G), CMA (B,E&H)
and DAPI (C,F&I). A-C, Interphase nuclei. D-F, Prophase. (G-I, Metaphase.
Arrows show the largest chromatin blocks (A-C) or chromosome pairs (D-I).
Arrowheads indicate two chromatin blocks {A-C) or two chromosomes which
have CMA-positive and DAPI-negative fluorescence (D-I). The bar in “A” repre-
sents 2 pm for all photographs.
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early condensed terminal segments of two small chromosomes show bright
CMA-bands and negative DAPI-bands.

At metaphase, the small satellites and their adjacent regions in two chromo-
somes show bright CMA-bands (Figs. 3H, I). These CMA-bands coincide with
negative DAPI-bands. The largest chromosome pair fluoresces a little
stronger than the other chromosomes in CMA-staining, however no marked
differences are observed in the DAPI-staining.

Discussion

The previous count of chromosomes, 2n=50 (Funamoto, pers. comm.; Yuasa
1976 as Sedum ettyuense Tomida) for var. ettyuense was confirmed by the pre-
sent study. For var. sieboldii, the present result also agreed with previous
counts (as Sedum sieboldii Sweet) of 2n=>50 (Baldwin 1937, Yuasa 1969, 1970)
and n=25 (Baldwin 1937, Soeda 1944, Uhl & Moran 1972). However, it dif-
fered from chromosome counts, 2n=48 for wild clone and 2n=52 for culti-
vated clone of var. sieboldii reported by Oginuma et al (1978). It is
noteworthy that the cultivated clone of var. sieboidii investigated by Oginuma
et al. (1978) has a pair of large, submedian-centromeric chromosomes, repre-
senting a bimodal karyotype in length, which is also found in var. ettyuense
in the present study.

In the present study, some karyomorphological differences are found in two
varieties. Var. ettyuense has two large chromosomes which are twice larger
than other chromosomes, showing a typical bimodal karyotype in length. In
var. sieboldii, however, chromosomes show rather gradual size variation, repre-
senting a gradual karyotype in length. The two varieties also differ in the
centromeric positions of the largest pair chromosomes: submedian-centromeric
in var. ettyuense and median-centromeric in var. sieboldii. The size difference
is also found in the chromatin blocks in the interphase nucleus observed in
the flame drying preparation and in early condensed segments of the largest
chromosome pairs at prophase between the two varieties. Accumulation
and “or elimination of chromatin consisting early condensing segments in the
largest chromosome pair seem to have occurred simultaneously with the mor-
phological differentiation in these two varieties.

Fluorescent chromosome banding shows another karyotype differentiation
in these two varieties. The number of chromosomes with segments of CMA-
positive and DAPI-negative, which locate in satellite and secondary constric-
tion - adjacent region, or in terminal region, differs between the two; four in

- var. ettyuense and two in var. sieboldii. The chromosome segments adjacent
to the secondary constriction (= nucleolar organizing region, NOR) contain
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G+C-rich rDNA, consequently they can be detected as CMA-positive (and
DAPI-negative) bands (cf. Schweizer 1976). Thus, it is assumed that
Hylotelephium sieboldii var. ettyuense has four chromosomes with NOR and
var. sieboldii has two.

As presented above, Hylotelephium sieboldii var. ettyuense and var. sieboldii
have the same chromosome number (2n=50) with two larger chromosomes
which have early condensing segments at the proximal regions of both arms.

However, they differ in morphology of the largest two chromosomes and
heterochromatic chromosome segments which are detected by the fluorescent
chromosome banding. These karyomorphological characteristics may support
that these two taxa are conspecific and can be considered as varieties as
treated by Ohba (1981, 1992).

The author wishes to express his sincere thanks to Ms. Michiko Toyota,
Messrs. Yoshio Futakuchi, Toshiro Wake, Tsuyoshi Katamoto, Takao
Wakasugi and Toshinari Godo for their help in supplying plant materials.
Thanks are due to Dr. Masanori Hizume, Ehime University, Dr. Tsuneo
Funamoto, Showa College of Pharmaceutical Sciences and Dr. Syo Kurokawa,
the Botanic Gardens of Toyama, for their critical readings of the manuscript.
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In vitro Propagation and Preservation of Some Primula Species
Native to Yunnan, China
1. Effect of Temperature on Seed Germination
and Plant Growth

Toshinari Godo

Botanic Gardens of Toyama, 42 Kamikutsuwada,
Fuchu-machi, Nei-gun, Toyama 939-27, Japan

Abstract: Seeds of three Primula species, P. ferrestii Balf. f, P. poisonii
Franchet and P. secundiflora Franchet, native to Yunnan were sowed on 1/2
MS (Murashige & Skoog 1962) medium containing no phytohormones and
cultured at 15, 20 or 25 under a 16 h photoperiod. Germination of seeds
were inhibited by low (15C) temperature. Then, seedlings of all species grew
well at 15 and 20°C, whereas these cultured at 25°C showed abnormal mor-

phology.

Key words: germination, Primula forrestii Balf. f., Primula poisonii Franchet,

Primula secundiflora Franchet, Yunnan
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Fig. 1. Effect of temperature on germi-
nation of Primula forrestii. Seeds
(stored at 5°C for 6 months [ | and
stored at 5C for 18 months ) were
placed on 1/2MS medium containing
no phytohormone and the data were
recorded after 2 weeks of culture.

AR & 1/212 AR L 72 MS(Murashige
and Skoog 1962) 3=l % fili Al kL 25 F 24
B4y (150mm X 20mm) (210ml$ 25 L .
TIAF Y I DF—N—=Fxy TTHEE L
EROBWHEIEA -7 L —-7I2&h121CT
1545 47> 72,
BRABER VR

HAEHFIRE 1% ORHWIF TS H ) 7 4
BHTIONMBE L2tk WHEATIT ok
[EA AR i R S S MO YA MR T R B AR-S.Y
BRI = N—=F v v TR Lotk ¥k
BB D7 oREBE L X v v TOMME- R
DI8T T A4 WTENS, KRBT LT
25C, 20C., 15C? 3 KAZi%sE L. 3500
lux, 16N TIT o7z, 1 SRERIX N /20
IAR20R DA - & M L 72,

FEH AR (SEUREF B SRR 50X 100
%) OIIITHEAR 2 BINFEIZITV, 0%
[ 4 tf MRS R M B L TiT» 72,
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Fig. 2. Effect of temperature on germi-
nation of Primula poissonii. Seeds
(stored at 5C for 6 months [ | and
stored at 5C for 18 months 4 ) were
placed on 1/2MS medium containing
no phytohormone and the data were
recorded after 2 weeks of culture.
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Fig. 3. Effect of temperature on germi-
nation of Primula secundiflora. Seeds
{(stored at 5C for 6 months [ ] and
stored at 5C for 18 months ) were
placed on 1/2MS medium containing
no phytohormone and the data were
recorded after 2 weeks of culture.
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Fig. 4. Plantlets of Primula species from seeds grown on 1/2
MS medium containing no phytohormone. a) P. forrestii after
80 days of culture. b) P. poisonii after 60 days of culture.
c) P secundiflora after 60 days of culture. From left to
right: 257, 20C, 15C. Bar=2 cm.

No.
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plants from ultra-low frozen anthers
of Primula obconica. Scientia Horti-
culturae 14: 93-95.

Murashige, T. & F. Skoog. 1962. A re-
vised medium for rapid growth and
bioassays with tobacco tissue cul-
ture. Physiol Plant 15: 473-497.
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Cryopreservation of Meristematic Nodular Cell Clumps of
Lilium X formolongi hort. by Vitrification

Toshinari Godo", Keiko Ishikawa? & Masahiro Mii?

Botanic Gardens of Toyama, 42 Kamikutsuwada,
Fuchu-machi, Nei-gun, Toyama 939-27, Japan
ZLaboratory of Plant Cell Technology, Faculty of Horticulture,
Chiba University, 648 Matsudo, Matsudo, Chiba 271, Japan

Abstract: Meristematic nodular cell clumps of a lily (Lilium X formolongi hort.)
precultured in liquid MS (Murashige & Skoog 1962) medium containing 1 mg/1
picloram and glucose (03-0.7 M) or sucrose (03-07 M) for 1-7 days were
loaded in MS medium supplmented with 2 M glycerol and 0.4 M sucrose for 15
min at 256°C, and dehydrated in PVS2 (Sakai et al. 1991) solution for 0.5-3 h on
ice. Then, these were plunged into liquid nitrogen for 10 min. After rapid warm-
ing in hot water at 35°C, these cell clumps were washed twice by MS medium
supplemented with 1.2 M sucrose and rewashed 3 times by MS medium. Eighty
per cent of cryopreserved meristematic nodular cell clumps were positively stained
with TTC (2, 3, 5 - Triphenyltetrazolium chloride) when cell clumps precultured
in MS medium containing 0.5M sucrose for 3 days were loaded for 3 h. However,
growth of cryopreserved meristematic nodular cell clumps were not observed af-
ter transferring to fresh medium.

Key words: cryopreservation, Lilium X formolongi hort., meristematic nodular cell
clump, PVS2, vitrification
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Table 1. Composition of cryopreservation
solution by vitrification

PVS 2 solution : MS medium
glycerol 30% (w/v)
ethylene glycol 15% (w/v)
dimethylsulfoxide 15% (w/v)
0.4 M sucrose

pH 5.6

loading solution : MS medium
2M glycerol
0. 4M sucrose

pH 5.6

washing solution : MS medium
1. 2M sucrose

pH 5.6
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Effects of sugar type and concentration of preculture medium, preculture time

and dehydration time on viability of cryopreserved meristematic nodular cell clumps.
These were precultured in preculture medium for 1 day (a), 3days{(b) and 7days (c).
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Localities of Hylotelephium sieboldii var. ettyuense
Known at Present

Masashi Nakata & Syo Kurckawa

Botanic Gardens of Toyama, 42 Kamikutsuwada,

Fuchu-machi, Nei-gun, Toyama 939-27, Japan

Abstract: Hylotelephium sieboldii (Sweet ex Hook.) H. Ohba var. ettyuense
(Tomida) H. Ohba, an endemic and endangered plant of Toyama Prefecture,
is known at present from the following localities: 1) around the Kumanogawa
Dam, the former type locality, in Kumonogawa water area, 2) Kurokawa wa-

ter area, a branch of Zinzu River, and 3) Shiraiwagawa water area.

These

habitats are riverside agglomerate cliffs in 200-400 m alt., facing various di-

rections.

Key words: Crassulaceae, endemic plant, Hylotelephium sieboldii var. ettyuense,

Toyama
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Fig. 1. Habit of Hylotelephium sieboldii
var. ettyuense. A: Kurckawa (Photo:
Sep. 3, 1994), B: Shiraiwagawa (Photo:
Qct. 25, 1994).
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Fig. 2. Localities of Hylotelephium sieboldii var. ettyuense. A : A riverside cliff
in the Kumanogawa Riv. B: Cliffs located west of the Kumanogawa Dam.
C: A mountain cliff near the Kumanogawa Dam. D: A rocky ridge of dam-
lake on the Kumanogawa Riv. E: A roadside cliff in the Kurokawa Riv.
F: A riverside cliff in the Kurokawa Riv. The square show the area pre-
sented in “Fig. 3". Arrows point the populations of Hylotelephium sieboldii
var. eltyuense.
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Fig. 3. Hylotelephium sieboldii var. ettyuense growing on an agglomerate cliff

in the Kurokawa Riv.

Numbers indicate individual plants.
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Fig. 4. Huylotelephium  sieboldii  var.
eftyuense in a garden shop.
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Drosera tokaiensis (Komiya & C. Shibata) T. Nakamura & Ueda
Found in Toyama Pref.

Megumi Yoshida!!, Sadashi Komiya?® & Masashi Nakata!

U Botanic Gardens of Toyama, 42 Kamikutsuwada,
Fuchu-machi, Nei-gun, Toyama 939-27, Japan
2) Nippon Dental University, Tokyo, 1-9-20 Fujimi,
Chiyoda-ku, Tokyo 102, Japan

Abstract: Drosera tokaiensis (Komiya & C. Shibata) T. Nakamura & Ueda
was newly found in Kosugi-machi, Toyama Prefecture, from which D.
spatulata (sensu lato) was recorded. About two thousands of D. tokaiensis in-
dividuals were observed with forming two populations. The chromosome
number of 2n=60, confirming previous reports for the species, was counted in
seven plants respectively. Morphological observations on seeds, positions of
glandular hairs on the leaf, and stipules, suggested that D. tokaiensis from
Kosugi-machi has resemblance to D. spatulata Labill. than D. rotundifolia L.

Key words: Drosera tokaiensis, pitcher plant, plant geography, Toyama
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vz (b - REHT 1991),
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Fig. 1. Habit of Drosera tokaiensis
(Photo: Nov. 11, 1995).
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Fig. 2. Somatic prometaphase chromo-
somes of Drosera tokaiensis (Nakata
15190) prepared by the enzymatic
maceration—flame drying method.
The 2n=60 chromosomes are com-
posed of 20 large chromosomes and 40
small chromosomes. Scale bar repre-
sents 10 g m.
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Fig. 3.

Variation in the shape of stipules (left) and seeds (right) of

Drosera tokaiensis (A: Nakata 15173, B: Nakata 15174, C: Nakata
15175, D: Nakata 15185, E: Nakata 15186, F: Nakata 15187, G:

Nakata 15188, H: Nakata 15189) in Toyama.

The long bar repre-

sents 1 mm for stipules and the short bar represents 0.5 mm for

seeds.
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Autumn-blossoming Corydalis Found by the Lake Motosu
at the Foot of Mt. Fuji

Takaaki Oohara

Botanic Gardens of Toyama, 42 Kamikutsuwada,
Fuchu-machi, Nei-gun, Toyama 939-27, Japan

Abstract: A population consisting of autumn-blossoming Corydalis pallida
was found in volcanic desert by the Lake Motosu (902m alt.) at the foot of
Mt. Fuji. Plants of the population morphologically agree with those of popu-
lations commonly distributed in central and western Japan and China. How-
ever, they seem to be reproductively segregated from other populations,
because of the different flowering season. In addition, they seem to be an-
nual since no seedling or juvenile plant is found and plant bodies apparently
start withering in late autumn, even though C. pallida is generally biennial.

Key words: autumn-blossoming, Corydalis pallida, Mt. Fuji
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Fig. 1. Habit of Corydalis sp. by the Lake Motosu (November 9, 1995).
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Fig. 2. Morphological characters measured in this study. a:Flower length.
b:spur length. c:Inflorescence length. d:Fruit length.
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Table 1.
C. pallida (Thunb.) Pers.

Morphological comparison between Corydalis sp. from the Lake Motosu and
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0 ¥oOH
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List of Vascular Plants of the Ryukyu Islands
Cultivated in the Botanic Gardens of Toyama

Tadashi Kanemoto

Botanic Gardens of Toyama, 42 Kamikutsuwada,
Fuchu-machi, Nei-gun, Toyama 939-27, Japan

Abstract: Vascular plants of the Ryukyu Isls, which have been cultivated in
the Botanic Gardens of Toyama, are listed. They were collected at various lo-
calities in the Ryukyu Isls. Natural habitats of most of these plants have
been seriously disturbed or destroyed by constructions of dams, roads, etc.
The plants include 254 species belonging to 195 genera and 99 families, con-
sisting of 37 species of Pteridophytes (30 genera, 20 families), 2 species of
Gymnosperms (2 genera, 2 families), 174 species of Dicotyledones (129 genera,
68 families), and 41 species of Monocotyledones (34 genera, 12 families).

Key words: botanic garden, Ryukyu Islands, vascular plants
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Fig. 1. The Ryukyu Islands.
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PTERIDOPHYTA 3 ¥ty

Aspidiaceae # 3 #F}

Arachniodes dimorphophylla (Hay.) Ching +¥¥#F>75¢ AR 33706

Ctenitis subglandulosa (Hance) Ching, NYETAL )T FHE 31501

Diplazium subsinuatum (Wall) Tagawa T MWHLE 30708,
31536,
33728

Hemigramma decurrens (Hook.) Copel. NS d PHRE 35059

Tectaria phaeocaulis (Rosenst.) C. Chr. AT G AN S WHRE 30533

Aspleniaceae F ¥t > > ¥k}

Asplenium antiquum Mak. Tty =% MPHEE 30526

Blechnaceae ¥ ¥ %Y 5%}

Blechnum orientale L. e)ayi sy EEE 315638

Woodwardia orientalis Sw.

var. formosana Rosenst. NFTaghrw MHRE 34139

Cheiropleuriaceae A kv /3§

Cheiropleuria bicuspis (Bl.) J. Presl ATk by MHRE 33714

Cyatheaceae ~TF}

Cyathea podophylla (Hook.) Copel. P gt | MMHEE 31535

C. lepifera (J. Sm.) Copel. vArAT WAL 338086,
33805

Davalliaceae > / 7%}

Davallia mariesii Moore ex Bak. )7 WHEE 31474,
31473

Dennstaedtiaceae 25/ 4 2 7 <Ft

Microlepia strigosa (Thunb.) ]J. Presl % Va4 MR 31537

Dicksoniaceae # #1775 £ #l

Cibotium barometz (L.) ]. Sm. yhISE MHEE 35058

Hymenophyllaceae 24 3 /7 7%}

Mecodium rikiuense (Christ) Copel. Vay¥avars /)7 MRS 33719

Lindsaeaceae x> 773 ¥ %

Lindsaea japonica (Bak.) Diels YAoK T4 hHRE 33715

Sphenomeris chusana (L.) Copel. w57 MHLE 33791

Lomariopsidaceae 7 V%3 / +#

Bolbitis subcordata {Copel.) Ching Ny HY AR 31500

Marattiaceae J 2 ¥ > 7 1

Angiopteris lygodiifolia Ros. DIER AT ER e 30532

Marsileaceae 7>V 7 #t

Marsilea crenata Presl FrIrFErTIY PSS 35060

Oleandraceae V)3 #'§t

Nephrolepis biserrata (Sw.) Schott K HrTa LB 33725,
34162

N. hirsutula (G. Forst.) C. Presl YYo=y hALE 35061

Osmundaceae ¥ >~ 1k}
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Osmunda banksiifolia (Pr.) Kuhn
Parkeriaceae k54 ¥ 5§
Ceratopteris thalictroides (L.) Brongn.
Onychium japonicum (Thunb.) Kunze
Polypodiaceae 5K #
Colysis pothifolia (D. Don) Presl
C. wrightii (Hook.) Ching
Crypsinus yakushimensis (Mak.) Tagawa
Lemmaphyllum microphyllum J. Presl

var. obovatum C. Chr.
Lepisorus thunbergianus (Kaulf.) Ching
Pteridaceae 1 /€ b V7 #}
Pteris nipponica W. C. Shieh
P. vittata L.
Selaginellaceae £ 77 k/vE}
Selaginella doederleinii Hieron.
S. lutchuensis Koidz.
Thelypteridaceae & X > ¥'§t
Thelypteris angustifrons (Miq.) Ching
T. totta (Thunb.) Schelpe

var. hirsuta Morton
T. triphylla (Sw.) K. Iwatsuki

rayvEr<4

IXTSE
yFL )7
TFAT T

XYY IERI)NT ¥
CAITHINTTEHRY

Jakaye AUy
/X I)T

XV HLY
FIURUY

IRYASEN
CALAT Y F=IT

N Ty

FUKRY S
avEYLY

GYMNOSPERMAE # ¥4y

Cycadaceae V7 #
Cycas revoluta Thunb.
Pinaceae < V&

Pinus luchuensis Mayr A

T

NayFaywy -

ANGIOSPERMAE  # T-fiity
DICOTYLEDONEAE R 7ty
CHORIPETALAE #H7E%

Aceraceae 71 7R}
Acer oblongum Wall.

ssp. ltoanum (Hay.) Hatus.
Amaranthaceae k& £}
Achyranthes bidentata Bl.
Aquifoliaceae EF / FFl
Ilex warburgii Loesn.
Araliaceae 7 2 X%}
Schefflera octophylla (Lour.) Harms
Aristolochiaceae 7< ./ A X7 £}

VA AY

E34 ) AXF

TF A NEF

7h /%

AR

Wk
b
L
LS
i

MRS
REq

A
MRS

MR
e

T

AR
B S

R

AR

AR
IR
LR

AL

No. 1

33796

30713
35062

35062
30721
35064

33282
30666

33716
30717

33714
30706

30669

33713
33705

30654

34079

33759

31459

33761

34088
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Aristolochia liukiuensis Hatus. A Jay oy /) AX 74 H#E 33497,

34070
Asarum glasinum (F. Maek.) Hatus. © T2 FK¥Af3 THEE 35065
A. hatsushimae F. Maek. ex Hatus. OO NV <hr 744 fizk 35066
A. lutchuense T. Ito ex Koidz. OO FFANFH T AA #EKE 35067

Begoniaceae auh A4 Foft
Begonia laciniata Roxb.

var. formosana Hay. © NI aThL Ry AEE 31544

Betulaceae #/3/ F%

Alnus japonica {Thunb.) Steud. ¥% NS F MR 33798
33%00

Celastraceae =3 FX#}

Euonymus trichocarpus Hay. TINF TR MHEE 34165

E. tanakae Maxim. asFoF¥ M 35068

Maytenus diversifolia (Maxim.) Ding Hou Y v <HF MHBE 33780

Chloranthaceae ') a %k

Sarcandra glabra (Thunb.) Nakai to)awy MHEE 35069

Combretaceae 7 > L

Terminalia catappa L. aNFA PR 31508,
341486,
34167

Cornaceae I X¥#}
Aucuba japonica Thunb.

var. ovoidea Koidz. FrIITEE PHLES 33?98

33700

Helwingia liukivensis Hatus. & NagFagntAh% R 30726

Crassulaceae X» 47 4 V7%

Bryophyllum pinnatum (Lamk.) Kurz. ¥¢ -t O> X244 MES R 30551

Droseraceae Wt 7k

Drosera spatulata Labill. B e W 35070

Elaeagnaceae 7 3 F}

Elaeagnus thunbergii Serv. YL TOT XT3 WHLE 33754

Elaeocarpaceae &) b/ %

Elaeocarpus japomicus Sieb. et Zucc. AN EF AR, 31454

Euphorbiaceae b+ % 4 74k

Bischofia javanica Bl. ThHF AR 30518

Croton cascarilloides Raeush TFIEFF hHEE 33753

Euphorbia chamissonis Boiss. AFFAL 5% Wl 33785

Glochidion acuminatum Mull.-Arg. vsyuahralx AL 33776

Fagaceae 7%

Castanopsis sieboldii (Mak.) Hatus. TxFIIA4 HERE 31512

Quercus miyagii Koidz. A F¥FIOSIOLY U= 33334
33740

Guttiferae #+ FF1y v #
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Calophyllum inophyllum L.
Lardizabalaceae 77 Yf}

Stauntonia hexaphylla (Thunb.) Decne.

Lauraceae 7 &/ ¥#}
Cinnamomum okinawense Hatus.
Neolitsea sericea (Bl.) Koidz.
Leguminosae ¥ A&t

Derris trifoliata Lour.

Desmodium laterale Schindl.
D. pulchelium (L.) Benth.
Indigofera zollingeriana Miq.

Leucaena leucocephala (Lamk.) de Wit %

Mucuna irukanda Ohwi

Malvaceae 74 1 #

Hibiscus makinoi Jotani et H. Ohba
Sida rhombifolia L.

Thespesia populnea (L.) Soland. ex Correa

Melastomataceae /K% »#}
Bredia hirsuta Bl.

B. okinawensis (Matsum.) Li QO
Melastoma candidum D. Don

Menispermaceae V'S 7§

Stephania japonica (Thunb.) Miers
var. australis Hatus.

Cocculus laurifolius DC.

Moraceae 7 77§}

Ficus ampelas Burm. f.

. benguetensis Merr.

. microcarpa L. f.

. septica Burm. f.

stipulata Thunb.

. virgata Reinw. ex Bl

Myrtaceae 7 bEEF

Psidium guajava L. v%

MmNy

Rhodomyrtus tomentosa (Ait.) Hassk.

Onagraceae 7 73+
Ludwigia adscendens (1.) Hara
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rayE

A IFAAT
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TFTYFF
Vav¥azavy+F
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ANHLY
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IN) IR

XY

IIN)INASINHRT
1IXLTH*

KINLTARET
THhHAL XL
WY

A AL ZET
LALFE
NTARET

rIXZUNA

No.

JEE ] i 35071

MRS
PR
LR
AL

L
MHEES
A E
IS

M

MRLES
IR
PR

LS

PR RS

LS

IPAREES
gL

IR
T
AR
TR
LR
I

it
AR

LR

33802

31472
34089

34071
l
34073

33753

35073

31596

34121
{

34123,
34125
30523

31573
35073
31531

33367,
33696,
33777
31496,
33723
31497,
33724

33702
35074

31575
35111
36531
31557
31547
30702

30704
35075

30540
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L. octovalvis (Jacq.) Raven

ssp. sessiliflora (Mich.) Raven X¥FF N WHLE 35076
L. adscendens (L.) Hara

var. stipulaceae (Ohwi) Hara IXF NS ERE 33695
Piperaceae I3 aw#}
Peperomia japonica Mak. R hERES 31468
Piper kadzura (Chois.) Ohwi T AR5 WHRES 32258
Pittosporaceae kX5 #}
Pittosporum tobira (Thunb.) Aiton RS MWHLE 33766
Portulacaceae AX') b 2§}
Portulaca pilosa L. % ey A4 e 33708
Proteaceae ¥ <& T F
Helicia cochinchinensis Lour. YYEHY WS 31492

Ranunculaceae ¥ > K4k}
Clematis grata Wall.

var. ryukyuensis Tamura A VarFay Ky AN MARES 33793
C. meyeniana Walp. PRV 2 =AY 5 MpHLE 33808,
33809
Rhamnaceae 7 O X & F¥£f
Berchemia lineata (L.) DC. LAY FE MWHLE 33709,
33710
Rhamnella franguloides Weberb.
var. inaequilatera (Ohwi) Hatus. YrIy<ira)FF AR 35077
Rhizophoraceae kL ¥Ft
Kandelia candel (L.) Druce AELF MHRES 35078
Rosaceae 735
Prunus campanulata Maxim. % hoeHFrs R 35079
Rosa wichuraiana Crepin AV PAY mHE 31550
Rubus rosaefolius Smith
ssp. maximowiczii Focke JawdaynNgAFdT R 34077
R. grayanus Maxim. VayXay(FT MR 33810
R. sieboldii BL. Ayar4Fd AR 34148
Rutaceae 371 v}
Zanthoxylum ailanthoides Sieb. et Zucc. HIAF T ay MRS 33797

Sapindaceae 4 7 11 VF}
Dodonaea viscosa (L.) Jacq.

var. angustifolia (L. f.) Benth. NTFT) ) F MARLS 31445
Saxifragaceae 1% /> 7 &}
Hydrangea scandens Seringe

ssp. liukivensis (Nak.) McClint. O VayFayarys)F AR 30723
Pileostegia viburnoides Hook. f. et Thoms. w1 FHhXF MRS 31?176

31479

Schisandraceae ~ 7 74§}
Kadsura japonica (Thunb.) Dunal HEAXT T E 31460
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Staphyleaceae 3/ 3% FE}
Euscaphis japonica (Thunb.) Kanitz
Turpinia ternata Nakai
Theaceae /3%
Adinandra ryukyuensis Masamune O
Camellia japonica L.
C. lutchuensis T. Ito
Furya japonica Thunb.
Schima wallichii (DC.) Korth.

ssp. liukiuensis (Nak.) Bloemb.
Ulmaceae =L #}
Trema orientalis (L.) Bl
Umbelliferae +') #f
Oenanthe javanica (Bl.) DC.
Peucedanum japonicum Thunb.
Urticaceae 15 7 ##
Debregeasia edulis Wedd.

Elatostema oshimense Hatus. QO
E. platyphyllum Wedd. O

E. suzukii Yamazaki O

E. yonakuniense Hatus. O
Gonostegia hirta (Bl.) Mia.
Villebrunea pedunculata Shirai

Pellionia arisanensis Hay.

P. minima Mak.

P. scabra Benth.

Pilea brevicornuta Hay.

Violaceae A 3 L#

Viola twagawai Mak.

V. stoloniflora Yokota et Higa W
V. tashiroi Mak. O

Vitaceae 7 F#}
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FIANAIL
YIVY<RiL

Tetrastigma formosanum (Hemsl.) Gagnep. I VU K H XS5

SYMPETALAE & {t¥Hi

Acanthaceae ¥V % /< IF

Codonacanthus pauciflorus (Nees) Nees

Hemigraphis reptans (Forst. f.)
Ander. ex Hemsl. ©

Justicia procumbens L.

Ruellia brittoniana Leonard ¥

TUE) VY

Ivaswvy
FyAr/vd
XYFHENNATIY

No.

33768
33763

AR
IPRERS

31494
33701
31643
31499

PR RS
U=
U
IR

DHRES 33767

ipaREy 33758

35080
35081

iR,
ks

iR 32300

{
32312

fEFEK IS 35082
ik 35083
WLy 35084
1561 5 35085
HLES 33767
W 32290

32%97
35086
35087
35088
35089

P
il
L
S

31469
35090
31470

R
MREES
LE30

Mkl 33755

IPhFLE 31453
TR
T e
LS

33697
33730
32286
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R. squarrosa (Fenzl) Cuf. v% FTHNA S mAE 32266,
32267,
33269,
32270,
32.{274
32276,
32293,
Strobilanthes cusia (Nees) Kuntze ¥ Jaydam7A MhHE 33733
S. glandulifera Hatus. A TYHAXLL I PHEES 34155,
34156,
34749,
34751
S. tashiroi Hay. FEXFITAIXLL Y MR 33749,
34154
Apocynaceae ¥awF 7 by E
Anodendron affine (Hook. et Arn.) Druce H#¥# X3 R 35091
Cerbera lactaria Ham. I7U5F MHE 31571
Asclepiadaceae #'7% 1 E£}t
Hoya carnosa (L. f.) R. Br. ¥r355 e 30544
Marsdenia tomentosa Morr. et Decne. ¥ agv R 31438
Tylophora japonica Miq. FETIHEAZN MHLE 30663
Cynanchum japonicum Hemsl. 13HhRXI5 f 5%k 35109
Campanulaceae ¥ a7
Lobelia chinensis Lour. T¥a O IhE 35092
L. loochooensis Koidz. © SO ZAVAY A N as| AR 34085
Caprifoliaceae A 1 71 X7 #}
Viburnum japonicum (Thunb.) Spreng. NGRS WHLE 30668
Compositae ¥ 7
Aster miyagii Koidz. OQ FFFTXs HELS 34166
A. taiwanensis Kitam.
var. lucens (Kitam.) Kitam. FNINIFEY WEE 30662
A. walkeri Kitam. QO EL b/ de VR 5/4 LRI &5 31506
Ainsliaea macroclinidioides Hay.
var. oblonga (Koidz.) Hatus. QO FHINNT MEEE 31492
Cirsium brevicaule A. Gray DRTHI MR 34098,
34099
Crepidiastrum lanceolatum (Houtt.) Nakai kv /N\7 % MhHeES 31569
Crossostephium chinense (L.) Mak. EZExyaYy MARE 33807
Farfugium japonicum (L.) Kitam. YITHx MALE 30661,
32243,
Izeris laevigata (Bl) Sch.-Bip. ex Maxim. Y+¥=#+ WhERE 31534
Lagenophora mikadoi Koidz. © ar sy vaRE fE 32 K kS 35092
Solidago yokusaiana Mak. TAYFUY PHRES 35110

Wedelia robusta (Mak.) Kitam. FANT I hHBE 34106
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Convolvulaceae &)L+ F

Ipomoea gracilis R. Br.

I pes-caprae (L.) Sweet

Ebenaceae # ¥ / ¥#t

Diospyros ferrea (Willd.) Bakh.
var. buzifolia (Rottb.) Bakh.

Ericaceae v U#}

Rhododendron simsii Planch.
var. tawadae (Ohwi) Hatus. O

R. tashiroi Maxim.

Vaccinium wrightii A. Gray

Gesneriaceae {7 ¥/ 2%

Rhynchotecum discolor (Maxim.) B. L. Burtt

Goodeniaceae 7 k5§

Scaevola frutescens (Mill.) Krause

Labiatae > vVt

Clinopodium chinense (Benth.) Kuntze

Suzukia luchuensis Kudo

Salvia pygmaea Matsum.

Myoporaceae <3 »F 3 7§

Myoporum bontioides {Sieb. et Zucc.)
A. Gray

Myrsinaceae ¥ 7 U

Ardisia pusilla DC.

A. guinquegona Bl

A. sieboldii Miq.

Maesa tenera Mez

Oleaceae €7+ 1

Fraxinus griffithii C. B. Clarke

Jasminum superfluum Koidz.

Ligustrum liukiuense Koidz.

L. tamakii Hatus. O

Primulaceae %7 5 7

Lysimachia mauritiana Lam.

L. sikokiana Miq.
Rubiaceae 7 7 7t
Hedyotis coreana Lev.
Lasianthus cyanocarpus Jack
L. fordii Hance
L. japonicus Miq.
var. satsumensis (Matsum.) Mak.
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No.

hHEE, 30553
e 30538
MBS 35094
B 30552
MhELEs 34136
MRk 35005
MMRES 31455
HEE; 30535
MHES 34149
LR 5 34094
WhREES 34095
MhELE; 35096
M) 31448
RS 33746
M 34137
MHEEES 31491
e 33760
Rk 31493
MhELE 31471
13- 9B 15 30665
HRRES 34142

34143,

34146,

34147,

34155
e 35097
AHBE 31525
ipAEE 35098
WHLE 35099
hi#BKS 35100
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L. japonicus Miq.

L. obliquinervis Merr.

L. plagiophyllus Hance
Mussaenda parviflora Miq.
Ophiorrhiza japonica Bl

O. kuroiwai Mak.
Psychotria rubra (Lour.) Poir.
Wendlandia formosana Cowan
Symplocaceae /~{ / F#F}
Symplocos glauca (Thunb.) Koidz.
S. lucida (Thunb.) Sieb. et Zucc.
S. microcalyr Hay.
Verbenaceae 7<%}
Callicarpa japonica Thunb.

var. luxurians Rehd.
Clerodendron inerme (L.) Gaertn.
C. trichotomum Thunb.

var. esculentum Mak.
Phyla nodiflora (L.) Greene
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1R 7%

avagsF
R ANy

Premna corymbosa (Burm. {.) Rottb. et Willd.

var. obtusifolia (R. Br.) Flecher

Viter rotundifolia L. f.
V. trifolia L.

AT F ¥
N dy
RAFAVAN-d iy

MONOCOTYLEDONEAE i -f3EHi%)

Amaryllidaceae &4 >/ + £}

Crinum asiaticum L.

Araceae # 1 EF}

Alocasia macrorrhiza (L.) Schott

Arisaema ringens Schott et Endl.

Commelinaceae v L7 ¥}

Amischotolype chinensis (N. E. Br.)
E. H. Walker

Cyperaceae #1¥ 1) 74£f

Scirpus ternatanus Reinw.

Flagellariaceae 7 L E F&§

Flagellaria indica L.

Gramineae 1 &%t

Oplismenus compositus (L.) Beauv.
var. patens (Honda) Ohwi

O. undulatifolius (Ard.) Roem. et Schult.
var. microphyllus (Honda) Ohwi

Spinifex littoreus (Brum. f.) Merr.
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35101
34092
34091
31511
33720,
33721
31447
30722
33696

33747

35102
33769

33797

31570

33763
30524

34078

33070
33816

34057

30537
34177

30720

35103

35104

33735

34164
34101
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Thuarea involuta (Forst.) R. Br.
Liliaceae ') ¥+

Dianella ensifolia (L.) DC. ex Red.
Heloniopsis umbellata Baker ©

H. leucantha (Koidz.) Hatus. O

Heterosmilax japonica Kunth
Ophiopogon jaburan (Sieb.) Lodd.
Smilax china L.

var. Kuru Sakaguchi ex Yamamoto
S. nervo-marginata Hay.
Tricyrtis formosana Baker ©

Musaceae /33 3 7 F

Musa liukiuensis (Matsum.) Mak.
Orchidaceae 7 » #}

Bulbophyllum wuraiense Hay.
Calanthe furcata Batem. ex Lindl

C. venusta Schltr.

Eria luchuensis Yatabe ©
Gastrochilus japonicus (Mak.) Schltr. ©
Goodyera rubicunda (Reichb. f.) J. J. Sm.

G. hachijoensis Yatabe
var. matsumurana (Schltr.) Ohwi ex
Hatus. et Amano

G. procera (Ker) Hook.

Habenaria cirrhifera Ohwi ©
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Herminium lanceum (Thunb. ex Sw.) T. Vuijk

var. longicrure (C. Wright) Hara
Liparis plicata Fr. et Sav.
L. bicallosa (D. Don) Schitr.
Luisia teres (Thunb.) Bl
Nervilia aragoana Gaudich.
Phajus tankervilliae (Banks) Bl. ©
Spathoglottis plicata Bl. ©
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No.

35105

33707
34084
30525,
32234,
32244,
34081
35106
31504

33771
34087
33224,

33}227,
33555,
33772,
33713,

33345

30546
30556,
30600,
33780,
33782
30725
305630
31451,
31452

33787
31467
33724,
33788

33795
30558
35111
30711

L IR &5 35107

(L3

30528
31441

1
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Spiranthes sinensis (Pers.) Ames

Palmae ¥ #

Arenga tremula (Blanco) Becc.
var. engleri (Becc.) Hatus.

Livistona chinensis (Jacq.) R. Br. ex Mart.
var. subglobosa (Hassk.) Becc.

Pandanaceae ¥ I/ %#}
Freycinetia formosana Hemsl.

Pandanus tectorius Parkins.
Zingiberaceae a7 'f}
Alpinia intermedia Gagnep.

A. speciosa (Wendl.) K. Schum.
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hA)S 31513,
31514
J# ke 5 32251
!
32255
Miders 30559
32238
!
33240
AR 31552
AR 30536
ML 35108
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