S ERRY R 22 1 1-141, 2003.
Ann. Tsukuba Bot. Gard.

HARIBIZET 24 =X 7V 7 VAR (¥ 7 F) ORI Z
i LI B3 2 Fi L R A R

BA E*

MATSUMOTO, Sadamu* : Species Ecological Study on Reproductive Systems and Speciation of Cyrtomium
falcatum Complex (Dryopteridaceae) in Japanese Archipelago

H X
- R R 2
B18 HAEASYT YTV OEAREIAT oo 3

H1H AR 4 B OEFRE L ARWT Ab

Eow HAMABOBRICBT B

508 FIIAHET £ D REBAROT G e e e e eeresnnnnennene s 05
B AR & R AT () 0 B ASTMENT X B R R SR R A R R D T

B2 KRB AT OFRK

% 3 % f@ﬁ{ﬁﬁﬁg/}@g*ﬁ ............................................................... 42
®AE ANTHER IO L5080

oW ERATOBENT R

B3 ANAREE TR £ ORGHEE

EAR HIETRRICEIT 5 R (RS M AT
BAT A=Y TV T VEAEOERRER L B LI AR ELR e 69
B RS LB

805 RARSENREICL > TELNLT =Y 7Y T VESHEOSE

Summary ............................................................................ 73
S T LR SCLAL AL CREL LA R Lt 74
1 b T T R RLSREELREEEERLEEL LA 74
e ( Appendix) ..................................................................... 77

« E RS EAE SIS > ¥ — Yl EEMEYE. Tsukuba Botanical Garden, National Science
Museum, Tsukuba, 305-0005.




2 WA E
*H A

%mu%ﬂu%mzéri%ﬁﬁftm%tgjtﬁwTAﬁKiéﬁﬂﬁﬁTﬁﬁﬁﬁéﬁ
ﬂ%&ﬁ(v#ﬁmﬁmiméﬁﬁvﬁ%\E%ﬁ@%k%ﬁifwéo$ﬁ%uﬁﬁﬁ%wa
#KLfﬁ%i@%@bﬁﬁﬁﬁﬁwLt#i:%?v%y%HﬂtLf%ﬁtto

F =X TV TV Cyrtomium falcatum L.£) C. Presl (X4 PRV TV F Y BO—fET, HAZH
%KKTV7KK<QEL1w60HK?@%@E%%H%@@%#%W@K#HT%ﬁﬁﬁﬁ
K%@Kﬁ%n,%ﬁxuﬂﬁﬁ(mmmw)wﬁ%&ﬁkénf%t(Em 1959, & H 1963,
Sato 1984, %E-¢@1%ﬂo%ﬁmﬁﬁ®1%&99f3<#%ﬁ%ﬁ%&Lfﬁ%éﬂ,%
A (Jermy et al. 1978, Lellinger 1985) AT =7 #35 (Jones and Clemesha 1981, Wagner, Jr.
wm)ﬁmﬂﬁtfﬁmﬁ%k&ofméo&:5f,$ﬁuﬁm¢@@ﬁ%ﬂﬂkbfﬁjﬂ
/S A F NV Pteris cretica A RNVAF- b= i MO hboTE, 3 2bb, &
%ﬁftmﬁwwwm%#%%%%ﬁﬁﬁﬂméhéo:@ﬁ%%be&w(wm)Klof,
Apogamy (MEFCANE) &451F 5h, F7- Manton (1950) 133 ¥ ~"7 F ¥ Phegopteris connectilis
(EXT5R) baw, BEMERERERE (Obligate Apogamous Species) Dtz & | Tk B R F
B (Diplospory) DA#LA % MM I ICHIGE L 720 535043 2 6 [5 4 FE 00 A e Mz s o
%ﬁ%ﬁbfwéﬁﬁ&f%%%tb,ﬁﬁ&%@%ﬁO#oTwéﬁ$%¢btUt¥797
fﬁﬂ%ﬁ%ﬁbf%to%yx~y%ﬁ@%ﬁ@ﬁﬁﬂ%uﬁﬁ&ﬁ&ﬁwf&u ZE i A,
%Eﬁﬁﬁ&,émitquﬁ@&EKi5%&%%%%%Kﬁ%n,E?v?ﬁwiﬁ%m,
AANIA 7BV TRAR, 42X TV 5V B E O RGBS R AR A B L, &
ﬁi@ﬂ(ﬁ)k@ﬁ%%%O#b,ﬁﬁ%w%utfw%iﬁﬁﬁwtfét(ﬁxwﬂ;1%2
Matsumoto 1982, mi-%ﬁww,ﬁﬂ%lw@o%ﬁKM%ﬁﬁﬂmtwﬁﬁchwUéh
AFEXT VT VI MM 3R . B (Mehra and Loyal in Mhra 1961,
Abraham ez al. 1962, Mitui 1968, Bhavanandan 1981, il - #4% 1990), 72T {2 f5AA M
AEFERL: AL (Mitui 1980, 487 - 75T 1985, LI 1987), A2 (Mitui 1973) % 0F 4 fids A5 1 A Bl
. C (Mitui 1965, Weng and Qiu 1988, Tsaiand Shich 1975, Shimura et al. 1978) o) 4 T 53
B ENT [4 BHRER IR D45 (Tsai and  Shieh 1985) %% & DS KMER 1o SHEZF 1912
Thunberg 73Rl THRE L 72 2 HEOEER (var. o, B) DI var. a HA =Y TV 5y fiT,
h%ﬁ@@y4ikt,it,mmmm(wﬂ)ﬁ%ﬁttf%%ﬁ@%téﬁﬁ@g+ﬁﬁﬂ’
TITY C devexiscapulae (Koidz.) Ching %508k L 72F, 320 var, B EPEHEMERA (Paratype)
thw50¢E®CMg(w%)@smg(wﬁ)u:@ﬁ%%btﬁ,Hﬁfﬁjaﬂ~f7%
V@QE,%E,é%KE%éﬂ&w%ﬁk&oféfwtoC@l5ti:?7w~7&@%
ﬁ@ﬂ%ﬁﬁé@,%@#%F—&k%b%tﬁﬁi%ﬁ%ﬁ%infwto

< Z TABFFE L Manton 258 & 2012 L 7- Diplospory T, 1HdFZH 64 Db b 12y o> HF
ﬁf%éﬁg%xwav~wmtf,BKW%@@%@@%#%%%K#HT%H%&%fﬂ%
i%%ﬁ,ﬂ%%%ﬁiw%%%ﬁkwﬁﬁéﬁ&,itm—ﬁU@A@%Ktim%ﬁ%%&
tﬁ%,Lﬁ@%$%4ﬂ@é%%%ﬁ%m%f%toé%tﬁiﬂmﬁﬁ%%ﬁmﬁ%ﬂﬁ%%
ﬁméﬁﬂ(E)?ﬁ%u;5&%%@%%%&@@@%&%%%@%%tlé&%ﬁéﬁﬁLT
%%Ltoit:hgwﬁﬁw%%étb,E%%ﬁ%AI%E@ﬁ&%ﬁ@ﬁ%ﬁizﬁﬁ/A
ﬁﬁ,ﬂmi@&E%E%&%@EEWEE&Wﬁﬁéﬁﬂwﬁﬁﬁﬁ%%D,ﬁ—%#ﬁFf@
ﬁ%ti5%%%%@&&&5@%&%%%%%ﬁoto:n%m%%%%ét,i:ﬂ“fo
VB ERO IR L MO B AR E B % 4T - /-, '



FoNT VT VAT (¥ YR oBER L @ 3

B1E HAEF=XT YT VDEARN4H
SE1E AR 4 ROBNREL BN ADY
S & Ok

HARZMOWEED 5P TEICHFORAT S5~ 6 AT 10~ 12 BICRTFEZEN
YY) rL, EMETHRTETOBRTFROEER Y Y 7 AARTA TV =V TEDE L 2l
D, FAMOBERELITR D OEREER Lz, TR, F23RTFHRICE 2 HE/R
HOFERMICT, RE BB S O ICERBERRICERDY V7)) ¥ T 2iTolz, INHODFE
PEA T E T R EE (TNS) 2B &0 7z, FAEAG I REOIEED 72 E T 3o 1[4
w7y b LTI 24T, FO—ETRUEFRE DT o 720 et s 2 R O iz
SETBE L, BEOSEEIEVRTEDODWEL | ~ 2K, SCOKTHREL, 7V /7T
W (9% L%/ —)v:rzau7+ )V KEEHE=6 1 3 . 1) THEE, HHETREL, BERY—
IVHLORLETTLNT — 2R L7z, Mg EmRizEnv I (MUt ARz 18 ~20
CHIAFYF /) U TAa~45HMATRIEL, FB7Vva— Wil (1 3) THEE, WHE
WAL, X5 Co 45%HERLT 10 ~ 30 5LEE L, 60T 1 N¥EEE L 45%FeMR A (1 0 1)
1S THEZREE L, FERA VA VL ORLEIC L o7 (BE 1988), HIZLL
BRI =aV¥—74 VATHEEL, REERE L.

FiRE LB

REDER, F=V 7V T VICERNAR AR, ZNEILAL, A2, B, BXUCHLL,
Fig. 1-1 CZDEZ R L7z. b OFEMLAEFBRILUTOME) TH 5,

FEREOTHT, FHET, HHELNB X OCERT/NET S ClREY O RILHIC 2T TRl 2
EFRAE L TR 7o/ER, ERN4EO) B 2 BEEHAEHED AL (SRDZE, HEElEOHRMIC
EEL, EHEL, BEEE0 cn LT TEMNE, 3FBAEEREMOBIZEICHEFEALOER
WO RRE N BIEICET L, EEPER (30~90 cm) WEEIKEL, 4BFHEEFEREHED
CIHMEILIDBRE o -MRICTEE LTEFL, EEHEL, 60~100 cm ERRbO KRB LR, &
7o 3% L RBUDBEST, AT ADITTHAERS N (Figs. 1-2, 13, 14, BLU 1-5,
Table 1-1)o ¥ 7= EIGTH/NEF 13 Thunberg 254 =¥ 77V 7V O EMEER 2 $RE L /2GPT L HEE S
N (Thunberg 1784, #41111977), BB X CEOAMR SN, FHICHEAS T Tz (Fig. 1-5),
A2 BNI/NEF S, WBABRLNERE L OTE (RILE) CTHRE LY, £ L THoR
REWHEICET L, ESH, EE40~70 cm T, ALB L ZRFTSME A ST (Figs.
1-6, 17, 1-8 B LU 1-9, Table 1-2), F72A2 & BEID iBAE LIRS TIEEFTRY7ZA LG
B GELE) TREFNTASTER SN, EREAEOBE 2 K L AEAEHED 3 7 IITREN
ICXBIFRET® 2 726

DRERE MEETEEI D AL & A2 DAEFHOMA SRR % Fig. 1-10 ISR, 209 b CERIIFRTIN S
g5 945 24 C Fig. 1-3 B & U Table 1-1 @, D [IZFEILTH T Fig. 19 OFAEMIROEETH %, DL
REBTBEOBEVIHICEDT A A LEEOBBICKBL TS EEROND,

WA BB O 3 WIDHIEO B (Grime 1974) A5 AL IXIEFLKFFEME (r-selection strategy), B
VIS (competition s.), A2 ROTCIXIEICHT 2 A b L ATHEENE (K-selection s.) % & o
TWwhrEZLNS,




W20 SRR 4RO HARICE T 554

BALICHE 2 2 HARFIBIEE 22T A b ¥ A T EOSAmRERAE S UL, 2o 0{LoE
Bl LTEDLRBENTE D, LROTNERRAEICMZ, HAY ¥ OELHOEARIZHES
EESAE BT HARD D SR REARTI SN (BH - il 1987), & OB EAR %
ORI L, EEIRICEARN 4R OSA %185 2 LISTE 72,

WhEE & 005

faFEHORTFEIIEFIERTIR 10 EORTETHE L7205, BEAH ST 5 EEi% T
720 BEARDPOITELSTHRICHY, RO LTRDOLALZ272%, FLTF TV AVETEYE
ML, AA4Fy PTHLUTT VNI — 2R L7z, CEUI EFLOEMME DR ED O I L
TR TE 72D TRTFOREZBIIKREFICOEThbL Dol SAEOIERD HEIE R, AH -
it (1987) 1t o7z Tbb, Y v ¥V A YTy 7 AL LT, BREEOEF 5O —HH%
L, TNZAFES LIAE (GE, AT, £k, ETOECERZENRL, 2, 3, 4LT5) %51,
E/R L7z,

HiRE L OB R

BrOMEH (255 L 1928 1A), etofRBizsd (186 PEHL 341 fRR) R U/N— 31 7 L fEAK (TNS :
ESAHEEAE, —HRYU @ BERKSE, T BRUKSHSER, TOFO | B ASFESE, Y ;1
RS YR 7 & 892 BEA) ORFTIC & ) Al BIALHRERER 2> & BB, /LB F Togias
7 5 BEIRAT IS (Figs. 1-11, 1-12, 1-19, Appendix 1, 5), A2 BUIJLMTEES (FRILE) B L OBEE (15
ZUR, EFRNE), ANEEGEE (B 1944 BIR), BAK, WEAE, STEE, (REOBIE) 72 &
DREIR 2 & BT MW D (Figs. 1-13, 1-14, 1-20, Appendix 2, 6), W3 iU d 7 &2 R HAY5
it $ 2010 L, BEIIEHR~WEE, /OLEF T (Figs. 1-15, 1-16, 1-17, 1-20, Appendix 3,
7, MEFFERTIEIBELZPRRCES, A1, BEB X OCHEBEHBICOOMHMER), CEIZH
IR~ R S (Figs. 1-18, 1-21, Appendix 4, 8, WHME, &, PEEELHIC D MR 72 20
W T 7 AL SER AR & S, BREO X ) ITEARST TEEBIC R S 7z,



F=X TV T VEATE (Y SR OB L L 5

Fig. 1-1. Gross morphology, habitat, meiotic chromosomes and spore numbers on basic 4 types (A1, A2,
B, C) of Cyrtomium falcatum complex, A1: diploid sexual type growing on sea cliff, A2: diploid
sexual type growing on dried forest floor near sea, B: triploid apogamous type growing on forest

edge near seashore, C: tetraploid sexual type growing on wet forest floor in lower mountain or hill.
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Fig. 1-2. Habitat segregation among diploid sexual (A1), tetraploid sexual (C) and triploid apogamous
types (B) of Cyrtomium falcatum complex from maritime to inland vegetation in Shiro-yama Park,
Shimoda-shi, Shizuoka prefecture.

Habitat
Maritime vegetation
Al: growing on coastal cliff at the top of land.

B: growing on coastal bushy and grassy slope or cutting slope of roadside.
Inland vegetation

C: growing on bank of small valley in forest.
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Fig. 1-3. Habitat segregation between sexual (A1) and apogamous (B) types of Cyrtomium falcatum to
maritime vegetation developed on the top of lava flow from Mt. Omuro volcano in Jogasaki-

kaigan, Ito-shi, Shizuoka prefecture.
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Table 1-1.  Vegetation of habitat on sexual (A1) and apogamous (B) types of Cyrtomium falcatum at
research sites (I, I, I, IV, V, VI, ) of Fig. 1-3 in Jogasaki-kaigan, Ito-shi, Shizuoka prefecture

Inner forest ( VI , VI) Forestedge (IV, V) Openland ( I ,11,1I)

Tree layer Pinus thunbergii 27mH. Pinus thunbergii 15m H.
Machilus thunbergii 25 mH.
Subtree layer Machilus thunbergii Pittosporum tobira
Cinnamomum . i
. X Ligstrum ovalifolium
Japonicum
Neolitsea sericea Sabina chinensis
Daphniphyllum
teijismanni
Neolitsea sericea
Eurya japonica
Morus kagayamae
Mallotus japonicus
Ficus erecta
Shurub layer Ficus erecta Neolitsea sericea
Ficus erecta
Pittosporum tobira
Herbaceous layer Arachniodes aristata +++ Cyrtomium falcatum Cyrtomium falcatum
(A1, B) (A1 > B)
R . X R X Chrysanthemum
Cyrtomium falcatum(B) — Miscanthus sinensis ++ . ++
pacificum
Euonimus fortunei Peucedanum japonicum —++
var. radicans ++ Fimbristylis ferruginea
Farfugium japonicum + var. sieboldii ++
Scutellaria parvifolia + Titymalus jolkini +
Asparagus lucidus - Hedyotis coreana +
Machilus thunbergii - Sedum orizifolium +
Podocarpus X X X
Miscanthus sinensis +
macrophyllus -
Setaria viridis
var. pachystachys +
Crepidiastrum o
keiskeanum
Lilium maculatum —
Relative light
Intensity 1.5~3.0% 20.0 % 100.0 %
0% (11) 50 % (20) 87 % (92)

% of Al type on

C. falcatum

Epilithic (VI ) : 0 % (3)
Terrestrial (VI ) : 0 % (8)

Epilithic ( IV ) :91% (11)
Terrestrial ( V) : 0 % (9)

Epilithic ( I , I ) : 94% (79)
Rocky terrestrial (1) : 46 % (13)
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Fig. 1-4. Habitat segregation between sexual (C) and apogamous (B) types of Cyrtomium falcatum
complex from maritime vegetation to inland vegetation in Ose, Minami-izu-cho, Shizuoka

prefecture.
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Relative frequency on two types of (. falcatum
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Fig. 1-5. Habitat segregation on sexual (C) and apogamous (B) types of Cyrtomium Jalcatum complex
from maritime vegetation (site no. 3, 4: cutting slope of roadside, 5: bush of seaside, 6, 7: sea cliff)

to inland vegetation (site no. 1, 2: bank of small valley) in Kosedo-cho, Nagasaki-shi, Nagasaki
prefecture.
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Fig. 1-6. Populations including only diploid sexual type (A2) of Cyrfomium falcatum on Bonin Isls.
(Chichi-jima and Haha-jima Isls.), Tokyo prefecture. The number of the numerator is a number of

collected specimens, the denominator is a number of individuals in the population.
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Fig. 1-7.  Allopatric distribution between sexual (A2) and apogamous (B) types of Cyrtomium falcatum in
Okinawa Isls. The number of the numerator is a number of collected specimens, the denominators
is a number of individuals in the population.
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Fig. 1-8. Populations including only diploid sexual type (A2) of Cyrtomium falcatum at three tops
(Noma-misaki, Makura-zaki and Sata-misaki) of southern Kyushu. The number of the numerator is

a number of collected specimens, the denominators is a number of individuals in the population.




Fig. 1-9. Distribution of three types (A2, B, C) and their hybrids (A2 X C, C X B) of Cyrtomium
Jalcatum complex in Fukue Isl., Nagasaki prefecture.
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Fig. 1-10. Habitat of diploid sexual types on Cyrtomium falcatum complex. A: Hoya-ishi, Okushiri Isl.,
Hokkaido (A1 type), B: Tojin-bo, Fukui pref. (A1 type), C: Jogasaki, Ito-shi, Shizuoka pref. (A1
and B types), D: Abunze, Fukue Isl., Nagasaki pref. (A2 and B types), E: Sata-misaki,
Kagoshima pref. (A2 type), F: Haha-jima, Bonin Isls. (A2 type).
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Fig. 1-11.  Cytological observations of A1 type on Cyrtomium falcatum complex. A: Choshi-misaki Point,
Todohokke, Hokkaido (A1-121), 2n = 82+1 fragment (arrow).
B-1 ~ B-3: Esan-misaki Point, Todohokke, Hokkaido (A1-134), B-1: metabolic phase, B-2:
prophase, B-3: metaphase, 2n = 82, C: Tachimachi-misaki Point, Hakodate, Hokkaido (A1-136),
2n =82, D: Hoya-ishi, Okushiri Isl., Hokkaido (A1-143), 2n = 82. Bar: 10 pm.
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Fig. 1-12. Chromosomes of Al and A1’ types on Cyrtomium falcatum complex. A: Tanesashi-kaigan,
Hachinohe-shi, Aomori pref. (A1-82), n = 41, B: Izura-kaigan, Kitaibaraki-shi, Ibaraki pref. (Al-
69), n = 41, C: Borawazawa-kaigan, Hachijo Isl., Tokyo pref. (A17-58), n = 41, D: Jogasaki-
kaigan, Ito-shi, Shizuoka pref. (A1-43), n = 41, E: Shiono-misaki Point, Kushimoto-cho,
Wakayama pref. (A1-106), 2n = 82, F: Ashizuri-misaki Point, Tosashimizu-shi, Kochi pref. (Al-

89),n=41.Bar: 10 . m.
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Fig. 1-13.  Cytological observations of A2 type on Cyrtomium falcatum complex. A: Chichi-jima Isl.,
Bonin Isls. (A2-5), n = 41, B: Haha-jima Isl., Bonin Isls., Tokyo pref. (A2-67), 2n =82, C-1 ~ C-
3: Fukue Isl., Nagasaki pref. (A2-107), 1: metabolic phase, 2: prophase, 3: metaphase, 2n = 82, D:
Kasasa-cho, Kagoshima pref. (A2-22), 2n = 82, E: Okino-erabu Isl., Kagoshima pref. (A2-85), 2n
= 82, F: Hedo-misaki Point, Okinawa, Okinawa pref. (A2-58), 2n = 82. Bar:10 x m .
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Fig. 1-14. Cytological observations of A2 and A2’ types on Cyrtomium falcatum complex. A-1~A-5:
Nago, Okinawa, Okinawa pref. (A2-115), A-1: metaphase on mitosis, 2n = 82, A-2: metaphase
on meiosis, n = 41, A-3: 8-celled sporangium with metaphase, n = 41, A-4: 32-spored
sporangium, A-5: making both 32 and 64 spored sporangia, B: Yonakuni Isl. (A2-90), 2n = 82.
Bar: 10 . m .
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Fig. 1-15.  Chromosomes of B type on Cyrtomium falcatum complex. A: Kinkazan Isl., Miyagi pref. (B-
82), n =123, B-1 and B-2: Tajiri-hama, Hitachi-shi, Ibaraki pref. (B-72), B-1: unreduced meiosis,
n = 123, B-2: reduced meiosis, 22111+1911+191, C-1 and C-2: Kozu Isl., Tokyo pref. (B-36), C-1:

unreduced meiosis, n = 123, C-2: reduced meiosis, 22111+1911+191. D: Hachijo Isl., Tokyo pref.
(B-103), 2n = 123. Bar: 10 x m.
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Fig. 1-16. Chromosomes of B type on Cyrtomium falcatum complex. A: Aoga-shima Isl., Tokyo pref. (B-
191), 2n = 123, B: Sado IsL., Niigata pref. (B-110),n = 123, C: Mikata-cho, Fukui pref. (B-78), n
= 123, D-1 and D-2: Ito-shi, Shizuoka pref. (B-159), D-1: unreduced meiosis, n = 123, D-2:
reduced meiosis, 2410 +170 +171, E: Daio-zaki Point, Mie pref. (B-88), n = 123. Bar: 10 xm.
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Fig. 1-17.  Chromosomes of B type on Cyrtomium Jfalcatum complex. A:Koza-cho, Wakayama pref. (B-

197), n = 123, B: Aki-shi, Kochi pref. (B-28), n = 123, C: Fukue Isl., Nagasaki pref. (B-247), 2n

= 123, D: Kawachi-cho, Kumamoto pref. (B-25), n = 123, E: Yamakawa-cho, Kagoshima pref.

(B-163), 2n = 123, F: Kikai Isl., Kagoshima pref. (B-217-2), 2n = 123. Bar: 10 pom.
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Fig. 1-17. -(continued)-
G-1 and G-2: Okinawa (B-11), G-1: unreduced meiosis (n = 123), G-2: reduced meiosis, 191l +
241 + 181, H: Kita-daito Isl., Okinawa pref. (B-275), 2n = 123. Bar: 10 x m.
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Fig. 1-18. Chromosomes of C type on Cyrtomium falcatum complex. A: Shimoda-shi, Shizuoka pref. (C-
3), n = 82, B: Nishi-izu-cho, Shizuoka pref. (C-1), 2n = 164, C: Shizuoka, Shizuoka pref.
(SM730429-11), n = 82, D: Ujina Isl., Hiroshima pref. (C-32), 2n = 164, E: Kosedo, Nagasaki,
Nagasaki pref. (C-29), 2n = 164, F: Kaba Isl., Nagasaki pref. (C-28), 2n = 164. Bar: 10 x m.
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F=Y TV TV EETE (v SR Ok &L 25
B2 HARRHIC X 2GR OBL

5L AT PR & MR () O BRSEHIC X 2 RS R S R S D T R

A - A (1985) WHAEY 7V 7 VBOEREAMZ 5L TN CORICERREOITAILE
SEL, A=Y TV AR L OREMICBT AR O TR IR Lz, B 5 (1978)
7D S FERMERED 151 [ C X F (C. caryotideum (Wall. ex Hook. et Grev.) C. Presl: XV 7"V 7 ) ]
2RL, WEIRESTEETHETOY A ADEENKEV ERARIETE2ECRTENS (I
SNDIE, ERERCERET S 2R LIz, T2 (1992) 1A H (1963) D C. fortunei J.
Sm. var. fortunei (XY 7V 7 V) Ofk&EEZ, I C. fortunei DOFEEE LTRE LT IUNY T
V5w ETEL LT VI E DD C laetevirens (Hiyama) Nakaike & L CHEIZT >~ 7 EIF L7, C
NEF=XTVTYCELDMESR 7 <E N T YT Y C X kaii Nakaike in shed. & L CHigk L7z
(BH - Pt 1994), &5121999 4, [ RANC L Y HERHERRTCHLEIYIVYTVTY C
fortunei J. Sm. var. intermedium Tagawa DMEFELHEEEND SO ROP Y EFEEN TS (IIE
2001),

i ik

FAERORAEICB W CRARBIC BT 5 PHBLZERL, BTEFORTHRICMAIRTHA X
DERPAEHBTOFEES IR L, ROARTEE LEEONEEZITo 72, T72MEICS
\} % Diplospory %47 7% 9 Fa FEOEI4, 8h17% L THAET L RT OSSR, ERIFCEN
B ARSI DI OV TN, CORBIRY Y- VICANIINAF Ly 7 2 01%FER
B4 (pH: 6.5) [CHBHE L, 20C, #72000)Vy 7 A, 1 H 16BMOBRT T TT - 720 FFROBE
BB, 2 BT, BT LARTFIOET 258FE LRTHTRL: (REDORED WV L
FEFILF RV ELH D), BIBEIE 1T Y 7V & SOBERREFERY — I Y TREL,
Bokzuas—) - 7+ V<) VIRICREL, 7L —boxy s Mg LTHHAMAL,
MR CTBIE L7,

WRE L OB

FELREHEO THHICBW A=Y 7Y 7Y OF AR X 7 5 V8O R AHE (3
1E4K) DNRIET 5 310 Fi A T RER, 157 B CHEEA RO o7z, ZH6 13 Al XB (4 £515),
CXB (5f4k), CXD (544F, DixFI Y7V FY), CXE (5, EEYIY7V7TY),
CXF (5, FEAYTVTY) Tholtre TN S DOMMEILRIRILA MR O A TEHERETE
(R BT VLS, B CIRERARE T TV X ) IIEE X & o7z (Table 2 -1, Fig. 2-
o FEBOFET, FATNT, RIGHT S X OVTERT, FRTES, ZWEs, BIRS XURE

B7: B Ch FNENORERDHE AL CHMLS L Oh o7z (Tables 2-2~2-7, 2-10, Figs. 2-2 ~
29) o APEAFHRIR O 3 AR (A2 X C) I ARIEDREEAE A2 16 18 0 Bl O B
ez kv 7L, MTEDLRRADTE FTHorz (Fig. 2-3A, B)o 45D Al X BIEIFRE R T
Tk (32-spored sporangium: Diplospory) 7213 T 7% { JE LT B (64-spored sporangium: Haplospory)
b 1 EOS MR END 2 L 3D 5 DT HEITITIZIER TH o 72 (Fig. 2-2) o Table 2-10
DCXB, CXD, CXERA=Y7v7 vk LTHEENZHMXG I HER (BH - #il 1987)
PORBENZDDOTH L, FHRINLOMEOFFTHSD, E, FRIZOWTHMEBFAHE
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B LIRER, winb 3B AER AR 2 M8 L 72 (Fig. 2-8, Table 2-9), H#12, %3 (1988)
WKL) Y<~Y 7V 7y (E) LRSS DSR4 DI04 5 2 AR SR, 205 b
ROHEEBRD 3B (EL . KR v 53 YTV TV, BE22004 LM v X F L yvv 7V 5y,
E3:ZRRB I RVNYIYT VTV L L) ORBEHENZEIChb, RSO
Diplospory (8 ~58%) % 5 Z %2\, FEIFRAH 7% ) & < (24 ~ 90%) , HERCEFE THIGE |, ke
B L TW7z (Table 2-11) o TOENICC X G (GIEIVIVY TV FY) b ZHLETRIE 1 %
R &Nz (Table 2-8) o ZNDOLEEAED T — 7 13 WHFLBMILOF 4 B L OBPFDOH A4 X &
TORERIFEPRE N L0 5 5 HARER AR & #E SN (Appendix 10), & 5 ICERLATE T ¢
DIKEY) %15, &R D FERE L7 (Fig. 2-10) o

S 2B AR A e A AR D T R

EARMERE A1 X B (238 4 #8) SIERBMERTF 720 To ( EMoBBMERT bR SR, 20
HED 45~70% LE\V . CORBMERT 23\ T (353 434 ~ 67.3% : Table 3-4), HHAEGE L
ﬁm&%®mﬁ%ﬁﬁﬁbtﬁ,ﬁm&@uiofﬁﬁéht@%WGZ%WT,#Oﬁ%é@
DREEL, 4 fBED» S EE N7 2 545 (Dihaploid © HEE1K) TH 2 (Table 3-6)0 = DL I
REP) T SN TV B A% (Nogler 1984), ¥ FHMTIIASNTESL T, =X 7V 5V TbEHAH
TIREFLER SN TR, ¥ I 2 BRI FEREASE S L, ZOREIZOWTRE S
FRBbDTHA, %722 ® Dihaploid DEABIRDEIEE T b HEREESTB E N7z (Table 2-12) 0 &
DI ETREMTAL 7213 A2 LR LR AT DN S & 3 EARERATEOR L\ BRI T 1,
CDE) I AT NVCE s TEREDITEENL 2 L bR I,

o RBIR A FERE O 2 544 (2n=82) 13 Fig. 1-14A-A, B, C, D, EIZRL7- A2 -1158D X 51232 & 64 18
DILF% 21F 5 DT Dihaploid DEFHMZ BT A6 & Bob =23, 8 FUIILT b 88 DWW L7 41 © 2 ffide
BAEDPEEE SN, REORTEHET 2 bDEEZ 5N, ZOERIIETFIEI/N S V720 8 OB C
fa B AR E Nz b o L b N s, 2 OFEHUI Fig. 1-14A-E O T35 % B 2 < B 35 1
BOaMOTT 171 L R2WOF D 14EEL RN ERLTFENL, K7y ¥ RORTFHDS 32l
HBITE Db BT HWE OB %17 ) DIF (Lin et al. 1990), [ UEEDE-O LAV CEELE D O &
EEEh b,
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Table 2-1.  Intra- or inter-specific hybridization of the genus Cyrtomium at the 31 sites (see Fig. 2-1) in

Shimoda-shi, southern part of Izu peninsula (the number indicates a number of individuals of the

population)

Site "\, Taxa* Al B C D E F AlXB CXB CXD CXE CXF
1 43 150 - - - - 3(0.03)** - - - -
2 - 30 10 - - - - - - - -
3 9 67 - - - - - - - - -
4 - 30 - - - - - - - - -
5 - 3 21 - - - - - - - -
6 - 4 18 - - - - 1(0.05) - - -
7 - 11 25 - - - - 1(0.03) - - -
8 - 15 4 - - - - - - - -
9 - 6 15 - - - - 1(0.05) - - -

10 6 3 - - - - - - - - -
11 - 10 15 - - - - 2(0.08) - - -
12 25 3 - - - - - - - - -
13 - 11 - - - - - - - - -
14 - 5 40 1 - - - - - - -
15 - 5 - - - - - - - - -
16 - 4 40 - - - - - - - -
17 - 20 7 - - - - 1(0.04) - - -
18 - - ca.50 - - - - - - - -
19 - 15 15 5 - - - - - - -
20 - - 30 - - - - - - - -
21 - 21 35 40 - - - - 6(0.08) - -
22 - 3 ca.50 ca.50 - - - - - - -
23 - 2 25 40 - - - - 3(0.05) - -
24 - ca.50 ca.50 - - - - 1(0.01) - -
25 - 3 ca.50 ca.50 4 - - - 3(0.03) - -
26 - - 41 13 61 15 - - 2(0.04)  4(0.04) 1(0.02)
27 - - 11 33 - - - - 5(0.11) - -
28 - - 10 ca.50 5 - - - 1(0.02) - -
29 - - 1 25 5 - - - - - -
30 - - 15 12 18 - - - - 1(0.02) -
31 - - 30 10 30 - - - - 2(0.03) -
Total 83 421 408 179 123 15 3 6 21 21 1

* A1: diploid sexual type of C. falcatum, B: triploid apogamous type of C. falcatum, C: tetraploid sexual type of C. falcatum, D: C.
fortunei var. fortunei, E: C. fortunei var. clivicola, F: C. caryotideum.
##: Ratio of hybridization (the number of hybrids / the number of parents).

Fig. 2-1. Investigated sites.
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Fig. 2-2.  Cytological data of A1 X B -1 on Cyrtomium falcatum complex. A: 2n = 164, B: n = 164 (8-

celled sporangium), C: sexual meiosis in 16-celled sporangium, D: explanatory diagram of Fig. C,

1TV + 801I, E: six various size of spore mother cells on cleave celled sporangium, F: sixty four

spored sporangium (haplo-spores) and 32-spored sporangium (diplo-spores). Bar: 10 pom.
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Table 2-2.

List of locality and the cytological data on A1 X B type of Cyrtomium falcatum complex

29

. . Cytological Data*(n)
Locality ([ ]: mapping index, A1 X B -:
stock-culture number) S/ 2n, n and chromosome Fig.
association
Shizuoka pref.
[Ito-2] Ito-shi, Jogasaki, Oshimagane, on rock-wall of 32, 64sfs, n=164 (8 c/s)
seashore with A1 and B types (S. Matsumoto, May variable good spores
19, 1980, A1 X B -2)
[Ito-2] Ito-shi, Jogasaki, Oshimagane, on rock-wall of 32, 64 s/s,
seashore with Al and B types (S. Matsumoto, June variable good spores
15,1980, A1 X B -3)
[Ito-2] Ito-shi, Jogasaki, Oshimagane, on rock-wall of 32, 64sfs, n=164 (8 c/s)
seashore with Al and B types (S. Matsumoto, June variable good spores
15, 1980, A1 X B -4)
[Ito-2] Ito-shi, Jogasaki, Tsunakiri, on rock-wall of 32, 64s/s, n=164 (8 ¢/s)
seashore with Al and B types (S. Matsumoto, Mar. variable good spores
16, 1982, A1 X B -5)
[Ito-2] Ito-shi, Jogasaki, Oshimagane, on rock-wall of 32, 64sfs, 2n =ca. 170
seashore with Al and B types (S. Matsumoto, June variable good spores
15,1980, A1 X B -8)
[Ito-2] Ito-shi, Jogasaki, Oshimagane, on rock-wall of 32, 64s/s, 2n =168
seashore with Al and B types, (S. Matsumoto, June variable good spores
15,1980, A1 X B -9)
[Mikomoto-jima-1] Shimoda-shi, Suzaki, Tsumeki- 32, 64s/s, 2n=n = 164 (8c/s), 2-2
saki, on rock-wall of seashore with Al and B types variable good spores 1TV + 80II (16¢/s)
(S, Matsumoto, May 27, 1973, A1 X B -1)
[Mikomoto-jima-1] Shimoda-shi, Suzaki, Tsumeki- 32, 64sfs, 2n =164

saki, on rock-wall of seashore with Al and B types
(S. Matsumoto, May 27, 1973, A1 X B -6)

variable good spores

Total

3 localities
(8 individuals)

3 localities (6 individuals)

Showing apogamous and sexual tetraploid hybrid between sexual diploid (A1) and apogamous triploid (B).
*#(n): a number of individuals, s/s: spore number per sporangium (64: 64 haplo-spores, 32: 32 diplospores), 2n: chromosome number in

mitosis, n: a number of bivalent in meiosis.
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Figs. 2-3 and 2-4.  Chromosomes of triploid natural hybrid between diploid (A2 type) and tetraploid (C
type) on Cyriomium falcatum complex at Fukue Isl., Nagasaki pref. Fig. 2-3A. A2 X C -1 (Kokuzou),
2n = 123. Fig. 2-3B. Abortive 16-spores from 16-celled sporangium. Fig. 2-4. A2 X C-2 (Nagate),
2n = 123. Bar: 10 xz m.
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Table 2-3.  List of locality and the cytological data on A2 X C type of Cyrtomium falcatum complex

Cytological Data*(n)
Locality ([ ]: mapping index, A2 X C -: stock-culture number) -
C/S 2norn Fig.
Nagasaki pref.
[Tomie— 3] Fukue-shi, Kokuzou, bank along stream (O. Terai, Mar. ~ 16(1) 2n =123, sterile hybrid 2-3
23,1994, A2 X C-1)
[Tomie— 4] Fukue-shi, Nagate (O. Terai, Mar. 23, 1994, A2 X C -2) 16(1) 2n =123, sterile hybrid 2-4

Showing triploid sterile hybrid between sexual diploid (A2) and sexual tetraploid (C). *(n): a number of individuals, C/S: spore mother
cell's number per sporangium (16: 16 haplo-spores), 2n: chromosome number in mitosis.
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Fig. 2-5. Meiotic auto-bivalent chromosomes and various spore formations of C X B-2 type on
Cyrtomium falcatum complex, collected from Hiramatsu, Shizuoka-shi, n = 205 (8-celled
sporangium), pentaploid, A: photograph, B: explanatory diagram, C: forming abortive spores from
the 16-celled sporangium (right), 32-spores from the 8-celled sporangium (left) and about 16

spores from 4-celled sporangium (center). Bar: 10 x m.
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Figs. 2-6 and 2-7. Mitotic chromosomes of pentaploid hybrids on Cyrtomium falcatum complex. Fig. 2-6.
C X B -3 (Sekibe, Shizuoka-shi), 2n = 205. Fig. 2-7. C X D -1 (Jo-yama, Ohito-cho, Shizuoka pref.,
D: C. laetevirens), 2n = 206, hyper pentaploid, left: photograph, right: drawing. Bar: 10 om.
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Table 2-4.  List of locality and the cytological data on C X B type of Cyrtomium falcatum complex

Cytological Data*(n)

Locality ([ ]: mapping index, C X B -: stock-culture number,
SM: Matsumoto collection number) S/S 2n or n and

chromosome association Fig.
Kanagawa pref.
[Misaki-1] Miura-shi, Matsuwa, on hill-slope of road-side (S. 32(1), 2n =205 + 1f
Matsumoto, Jul. 2, 1972, C X B -1) variable spores
Shizuoka pref.
[Shizuoka-1] Shizuoka-shi, Hiramatsu near Suruga Bay, on stone- 32(1), 2n = ca.205, n = 205, 2-5
wall of road-side with C type and B type (S. Matsumoto, June 26,  variable spores 21V+7811+411 (16¢/s)
1973, C X B-2)
[Shizuoka-4] Shizuoka-shi, Sekibe, near Suruga Bay, on stone-wall ~ 32(1), 2n =205, n = 205 2-6
of bank of stream (S. Matsumoto, Sept. 2, 1973, C X B -3) variable spores
[Mikomoto-jima-1] Shimoda-shi, Kisami, Irita-hama, on terrestrial 16 ~ 32(1), 2n = ca.205
bank of small valley (S. Matsumoto, Mar. 15, 1982, C X B -4) variable spores
[Mikomoto-jima-1] Shimoda-shi, Kisami, Irita-hama, on terrestrial 32(1), 2n = ca.205
bank of small valley (S. Matsumoto, Mar. 15, 1982, C X B -5) variable spores
[Mikomoto-jima-1] Shimoda-shi, Kisami, Irita-hama, on terrestrial 32(1), 2n =201
bank of small valley ( S. Matsumoto, Mar. 15, 1982, C X B -6) variable spores
[Shimoda-2] Shimoda-shi, Uenoyama to Soto-ura, on northern 32(1), 2n =205
mountain-slope of road-side (S. Matsumoto, Oct. 9, 1981, C X B -7) variable spores
[Shimoda-2] Shimoda-shi, Uenoyama to Soto-ura, on northern  32(1), 2n = ca.205
mountain-slope of road-side (S. Matsumoto, Oct. 9, 1981, C X B -8) variable spores
[Shimoda-2] Shimoda-shi, Uenoyama to Kakisaki, on northern  32(1), 2n = ca.205
mountain-slope of road-side (S. Matsumoto, May 1, 1988, C X B -  variable spores
10)

Showing apogamous pentaploid hybrid between sexual tetraploid (C) and apogamous triploid (B). *(n): a number of individuals, s/s:
spore number per sporangium (32: 32 diplo-spores), 2n: chromosome number in mitosis, n: a number of bivalent in meiosis.
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Table 2-5.  List of locality and the cytological data on C X D type of Cyrtomium falcatum complex

Cytological Data*(n)
Locality ([ ]: mapping index, C X D - : stock-culture number) 20, n and chromosome )
SIS ;lsociation (16¢/s) Fig.
Kanagawa pref.
[Misaki-1]Miura-shi, Matsuwa, on mountain slope of roadside (S. 32/64,
Matsumoto, Jul. 2, 1972, C X D -8) variable spores
[Yokosuka-3] Miura-shi, Kanazawa-hakkei (S. Matsumoto, June 16, 32/64,
2001, C X D -10) variable spores
Shizuoka pref.
[Numazu-2] Ohito-cho, Mt. Joyama, on bank of valley with C type ~ 32/64S/S, 2n =206, n = 206, 2IV 2-7
and species (D) (S. Matsumoto, Feb. 8, 1971, C X D -1) variable spores +4M+75 T +36 1 (16¢/s)
[Shimoda-2] Shimoda-shi, Shikine, Mamushiga-kubo, on bank of 32<64, 2n = ca.205
small valley (S. Matsumoto, Feb. 11, 1980, C X D -2) variable spores
[Shimoda-2] Shimoda-shi, Shikine, Mamushiga-kubo, on bank of 32<64, 2n =205
small valley (S. Matsumoto, Feb. 11, 1980, C X D -3) variable spores
[Shimoda-2] Shimoda-shi, 5 cho-me, Kasuga-yama, on moutain  32<64, 2n =205
slope (S. Matsumoto, Oct. 5, 1981, C X D -4) variable spores
[Shimoda-2] Shimoda-shi, 5 cho-me, Kasuga-yama, on moutain  32<64, 2n =205,
slope (S. Matsumoto, Oct. 5, 1981, C X D -5) variable spores 1M+760+40T
[Shimoda-2] Shimoda-shi, 1cho-me, beside tunnel, on moutain slope 32<64,
(S. Matsumoto, Oct. 6, 1981, C X D -6) variable spores
[Mikomoto-jima-1]Shimoda-shi, Kisami, Tatado-hama, on moutain 32<64, 2n = ca.205
slope near seashore (S. Matsumoto, Mar. 15, 1982, C X D -7) variable spores
Tottori pref.
[Hamasaka-3] Iwami-cho, Uratomi-kaigan, on mountain slope (8. 32/64, 2n =205
Matsumoto, Apr. 1, 1972, C X D -9) variable spores

Showing apogamous pentaploid hybrid between sexual tetraploid (C) and apogamous triploid species (D: C. laetevirens) . *(n): a number
of individuals, S/S: spore number per sporangium (32: 32 diplo-spores, 64: 64 irregular haplo-spores), 2n: chromosome number in
mitosis. n: chromosome number in meiosis of eight mother celled sporangium (apo-meiosis). 16¢/s: chromosome association in meiosis of
16 mother celled sporangium (sexual meiosis).
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Fig. 2-8. Cytological data of E3-6 (E3: a form of Cyrtomium fortunei var. clivicola; Hosoba-yama-
yabusotetsu type), Otaki, Kawazu-cho, Shizuoka pref., A: 2n = 123, B: 32-spored sporangium,

triploid apogamous species.
Fig. 2-9. Mitotic chromosomes of pentaploid hybrids between C type and E3 on Cyrtomium falcatum

complex. C X E3-8 (Iwado limestone cave, Kuma-mura, Kumamoto pref.), 2n = 205, left:

photograph, right: drawing. Bar: 10 x m.
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Table 2-6.  List of locality and the cytological data on C X E type of Cyrtomium falcatum complex

Cytological Data™(n)

Locality ([ ]: mapping index, C X E -: stock-culture number) 21, 1 and chromosome

SIS asociation (16c/s) Fig.

Kanagawa pref.
[Yokosuka-3] Miura-shi, Kanazawa-hakkei, on cutting rock-wall (S. 64 > 32,
Matsumoto, June 16, 2001, C X E2-13) variable spores
[Yokosuka-3] Miura-shi, Kanazawa-hakkei, on cutting rock-wall (S. 64 > 32,
Matsumoto, June 16, 2001, C X E2 -14) variable spores
Shizuoka pref.
[Shimoda-1] Kawazu-cho, Otaki water fall, rocky bank of valley (S. 64 > 32, 2n =205
Matsumoto, May 5, 1973, C X E2-4) variable spores
[Shimoda-1] Kawazu-cho, Onabe, on mountain slope (S. Matsumoto, 64 > 32, 2n =205
Oct. 4,1974,C X E1-5) variable spores
[Shimoda-1] Kawazu-cho, Onabe, on mountain slope (S. Matsumoto, 64 > 32, 2n = ca.205
Oct. 4,1974, C X E1 -6) variable spores
[Shimoda-1] Shimoda-shi, Shikine, Mamushiga-kubo, on cutting 64 > 32, n=ca.205
rock-wall (S. Matsumoto, Feb. 11, 1980, C X EI -1) variable spores
[Shimoda-1] Shimoda-shi, left valley of Kami-osawa, rocky slope of 64 > 32,
roadside (S. Matsumoto, June 4, 1995, C X E3 -10) variable spores
[Shimoda-1] Matsuzaki-cho, Ikeshiro to Mt. Chokuro, on mountain 64 > 32, 2n =205
slope of roadside (S. Matsumoto, May 4, 1987, C X E2 -9) variable spores
[Shizuoka-3] Shizuoka-shi, Ubume to Makigaya, on bank of valley 64 > 32, 2n=205,3IV +311 +73 I
(S. Matsumoto, June 3, 1973, C X E1 -2) variable spores +38 1 (16¢/s)
[Shizuoka-3] Shizuoka-shi, Ubume to Makigaya, on bank of valley 64 > 32, n =205
(S. Matsumoto, June 3, 1973, C X E2 -3) variable spores
Kumamoto pref.
[Touchi-4] Itsuki-mura, Takeno-kawa, on stone-rich slope of road- 64 > 32, 2n =205
side (S. Matsumoto, May 4, 1975, C X E2 -7) variable spores
[Sajiki-3] Kuma-mura, Shiroishi, Iwato limestone cave, on stone-rich 64 > 32, 2n =205, n =205, 2-7
slope of stream (S. Matsumoto, May 4, 1975, C X E3 -8) variable spores 7911 +471 (16¢/s)
Korea
Cheju do (Quelpart Isl.) (T. Nakaike, C X E2-11) 64 > 32,

variable spores
Cheju do (Quelpart Isl.) (T. Nakaike, C X E2-12) 64 > 32,

variable spores
Showing apogamous pentaploid hybrid between sexual tetraploid (C) and apogamous triploid species (E: C. fortunei var. clivicola, E1:

polish-frond type, E2: nonpolish-frond type, E3: multi-pinnna type) . *(n): a number of individuals, S/S: spore number per sporangium
(32: 32 diplo-spores, 64: 64 irregular haplo-spores), 2n: chromosome number in mitosis, n: chromosome number in meiosis of eight
mother celled sporangium (apo-meiosis), 16¢/s: chromosome association in meiosis of 16 mother celled sporangium(sexual meiosis).

Table 2-7.  List of locality and the cytological data on C X F type of Cyrtomium falcatum complex

Cytological Data*(n)

Locality ([ ]: mapping index, C X F -: stock-culture number,
SM: Matsumoto collection number) 2n, n and chromosome
S/S ..
asociation (16¢/s)

Shizuoka pref.
[Shimoda-2] Shimoda-shi, Shikine, Mamushiga-kubo, on cutting 64,32,

rock-wall (SM990419-1) variable spores

[Shizuoka-2] Shizuoka-shi, Sokusawa, on rocky bank of valley ( S. 32, 64, 2n =205

Matsumoto, Jul. 12, 1973, C X F-1) variable spores

[Shizuoka-2] Shizuoka-shi, Sokusawa, on rocky bank of valley ( S. 32, 64, 2n =205,

Matsumoto, Jul. 12, 1973, C X F-3) variable spores 1V +2I0 +68 I +59 T (16¢/s)
[Yoshiwara-4] Yui-cho, Utsugino, 138" 32" E, 35° 07" N (T. 32,64,

Hosokura, Sept. 31, 1999, C X F-4) variable spores

-(continued)-
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Table 2-7. -(continued)-

Kumamoto pref.

[Touchi-4] Itsuki-mura, Takeno-kawa, on stone-rich slope of road- 32, 64, 2n =205, n =205
side (S. Matsumoto, May 4, 1975, C X F -2) variable spores

[Takamori-3] Choyo-mura, Kawayo, alt. 300 m (S. Matsumoto, Feb. 32, 64,

2,2001, SM01-003, C X F -5) variable spores

Showing apogamous pentaploid hybrid between sexual tetraploid (C) and apogamous triploid species (F: C. caryotideum) . *(n): a number
of individuals, S/S: spore number per sporangium (32: 32 diplo-spores, 64: 64 irregular haplo-spores), 2n: chromosome number in
mitosis, n: chromosome number in meiosis of 8 mother celled sporangium (apo-meiosis), 16¢/s: chromosome association in meiosis of 16
mother celled sporangium (sexual meiosis).

Table 2-8.  List of locality and the cytological data on C X G type of Cyrtomium falcatum complex

Cytological Data*(n)
Locality ([ ]: mapping index, C X G -: stock-culture number) Stomata cell size and
5/ Exospore size ( x m)
Kanagawa pref.
[Yokosuka-3] Yokohama-shi, Kanazawa-ku, Seto, on forest floor ( S. 64,32, Cell: (51.3) 60.0 = 4.9 (69.7)
Matsumoto, June 16, 2001, C X G -1) variable spores Spore: (26.7) 42.6 & 8.9 (61.5)

(Apogamous pentaploid)

Showing apogamous pentaploid hybrid between sexual tetraploid (C) and apogamous triploid species (G: C. fortunei var. intermedium).
*(n): a number of individuals, S/S: spore number per sporangium (32: 32 diplo-spores, 64: 64 irregular haplo-spores).

Table 2-9.  List of locality and the cytological data on apogamous Cyrtomium species related to C.
falcatum complex

Cytological Data*(n)

Locality ([ ]: mapping index, D, E, F, G-: stock-culture number) on. n and chromosome

5/5 asociation (16¢/s) Fig.
Cyrtomium laetevirens (Hiyama) Nakaike (D)
[Shimoda-2] Shizuoka pref., Shimoda-shi, Shikine, (D-7) 32 2n=123
Locality unknown (D-4) 32 n=ca.l23
C. fortunei J. Sm. var. clivicola (Makino) Tagawa (EL: polish-frond
type, E2: nonpolish-frond type, E3: multi-pinna type)
[Shimoda-1] Shizuoka pref., Kawazu-cho, mouth of Onabe left side 32 4110 +411 (16 ¢/s)
bank of valley (S. Matsumoto, Nov. 4, 1974, E1-1).
[Shimoda-1] Shizuoka pref., Kawazu-cho, mouth of Onabe left side 32 n=ca.l23
bank of valley (S. Matsumoto, Mar. 17, 1982, E2-4)
[Shimoda-1] Shizuoka pref., Kawazu-cho, Otaki (S. Matsumoto, Mar. 32 n=123
17, 1982, E1-5)
[Shimoda-1] Shizuoka pref., Kawazu-cho, Otaki (S. Matsumoto, Mar. 32 2n =123 2-8
17, 1982, E3-6)
[Shimoda-3] Shizuoka pref., Matsuzaki-cho, Ikeshiro to Mt. Chokuro 32 n=123
(S. Matsumoto, May 4, 1987, E2-8)
C. caryotideum (Wallich ex Hook. Grev.) C. Presl (D)
[Touchi-4] Kumamoto pref., Itsuki-mura, Takenokawa (growing with 32 2n=123
hyb. C X F-2) (S. Matsumoto, May 4, 1975, F-1)
Nepal, Syabru-Lama Hotel, alt. 2400-2600 m (T. Iwashina, Nov. 11, 32 2n=123
1986, F-5)
Nepal, Syabru-Lama Hotel, alt. 2400-2600 m (T. Iwashina, Nov. 11, 32 2n=123
1986, F-6)
Nepal, Jiri-Dhunge, alt. 1900-2500 m (S. Matsumoto, Oct. 3, 1986, 32 n=123
F-9)
C. fortunei J. Sm. var. intermedium Tagawa (G)
[Shimoda-1] Shizuoka pref., Kawazu-cho, Numano-kawa, (S. 32 n=123

Matsumoto, Oct. 10, 1981, G-1)

*(n): a number of individuals, S/S: spore number per sporangium (32: 32 diplo-spores, 2n: chromosome number in mitosis, n: chromosome

number in meiosis of 8 mother celled sporangium (apo-meiosis), 16¢/s: chromosome association in meiosis of 16 mother celled

sporangium (sexual meiosis).
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Table 2-10. Locality on herbarium specimens of hybrids in Cyrtomium falcatum complex

[Mapping index] Locality* S/Skk Type of hybrid#*
Fukushima pref.

[Kawabe-2] Iwaki-shi, Seto-cho (Z. Kaneda, 1979, TNS) CXE
Aichi pref.

[Morozaki-3] Mihama-cho, Noma (K. Inukai, 1986, TNS) CXE
Toyama pref.

[Isurugi-3] Oshimizu-cho, Mugiu (S. Komaki, 1978, TNS) ste CXB
[Isurugi-3] Shiyu-cho, Shoshibara, Karamusubara (H. Kubo, 1991, TNS) 32, ste CXE
Hyogo pref.

[Muraoka-1] Yashika-cho, Ishihara (T. Shiraiwa, 1969, TNS) 32, ste CXE
Yamaguchi pref.

[Yanai-1] Kuka-cho, Heishin-jima (A. Minami + S. Umemoto, 1989, Y) CXB
[Hagi-1] Hagi-shi, Kasayama (S. Miyake, 1968, Y) 32-16, ste CXE
Ehime pref.

[Unomachi-1] Hijikawa-cho, Minokoshi (M. Hyodo, 1981, TNS) ste CXE
Kagoshima pref.

[Kokubu-2] Takarabe-cho, Mt. Hakushika (K. Takesako, 1976, TNS) CXE

* TNS: National Science Museum, Tokyo, Y: Yamaguchi Prefectual Museum, S/S#**: spore numbes per sporangium. ste: sterile, *** B
and C: two cytotypes of C. falcatum, E: C. Sortunei var. clivicola.
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Fig. 2-10. Gametophyte of Cyrtomium fortunei var. intermedium. A: all shape, B: archegonia and
apogamous embryo stained by acetocarmine on the gametophyte. AE: apogamous embryo. Arrow:

antheridium including sperm cells.
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Table 2-11.  Frequency of diplospory (32 spores per sporangium) and ratio of germination and
reproductive characters of gametophyte on Cyrtomium falcatum complex and related taxa

) Frequency of Germination Gametopyte™*
Taxa® Locality diplospory (15 of spores: 500)

(no. of sporangia) Sex or AE Ar An
Al1-26 2x  Jogasaki-kaigan 0%  (100) 96% Sex + +
Al-55 2x  Tsumeki-saki 0%  (200) 96% Sex + +
A2-2 2x  Chichi-jima 0%  (200) 78% Sex + +
Al X A2-1 2x  Artificial hybrid 0%  (200) 77-87% Sex + +
C-31 4x  Sekibe 0%  (200) 92% Sex + +
B-51 3x  Jogasaki-kaigan 99%  (100) 96% AE +
B-60 3x  Kisami 100% (1000) AE - +
B-71 3x  Sekibe 96% (1070) 88% AE - +
B-159 3x  Jogasaki-kaigan 47% (76) 3%
D 3x  Makigaya 100%  (200) AE + +
E 3x  Ubume 100%  (200) 95% AE + +
F 3x  Sokusawa 100%  (200) 90% AE - +
Al XB-1 4x  Tsumeki-saki 51%  (100) 66-74% Sex AE + -
Al XB-4 4x  Jogasaki-kaigan 30%  (100) 69-81% Sex AE + -
A1 XB-5 4x  Jogasaki-kaigan 55% (60) 89-90% Sex AE + -
Al XB-6 4x  Tsumeki-saki 55%  (650) 55-79% Sex AE + +
C X B -2 (n=205) 5x  Hiramatsu 58%  (150) 76-85% AE - +
C X B -3 (2n=205) 5x  Sekibe 28% (60) 70-83% AE - +
C X B -4 (2n = ca.205) 5x  Kisami 74% AE - +
C X B -6 (2n =ca.201) 5x  Kisami 83% AE +
C X D-1(2n=206) 5x  Jo-yama 10%  (300) 37-44% AE + +
CXD = Naka, Shimoda-shi 8%  (300)
CXD-6 - Shimoda 32-68% AE + +
CXE-=2 5x  Ubume 48%  (200) 31-49% AE + +
CXE-3 5x  Ubume 38% AE +
CXE-4 5x  Otaki 40%  (250) 26-30%
CXE-5 5x  Onabe 30% AE + +
CXE-8 5x  Shiroishi 32%  (250) 24-27% AE
CXF-1 5x  Sokusawa 48%  (545) 49-53% AE +
CXF-=2 5x  Takenokawa 59-68% AE + +
CXF-3 5x  Sokusawa 69% AE - +
CXG-1 5x?  Yokohama AE +
(A1 X B) X C-58 4x  Artificial hybrid 57%  (200) 60% AE - +
(A1 X B) X C-64 4x  Artificial hybrid 55% AE - +
(A1 XB) X C-75 4x  Artificial hybrid 66%  (100) 45% AE - +

*Al, A2, B, C: Cyrtomium falcatum, D: C. laetevirens, E: C. Jortunei var. clivicola, F: C. caryotideum, G: C. fortunei var. intermedium,
C X F-1: cited from Matsumoto and Shimura (1985), **Sex: sexual, AE: apogamous embrio, Ar: archegonium, An: antheridium.
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Table 2-12.  Gametophytes yielding apogamous embryo and /or antheridia on the dihaplod, F2 generation
from apogamous gametophytes, sowed haplo-spores (64-spored sporangium) of the tetraploid hybrid
(A1 X B-5) between sexual and apogamous types of Cyrtomium falcatum complex

Size(mm) of Embryo & Gametangium formation* Total
Gametophyte AE AE & Ar AE & An An Ar He Ve
0.5-0.9 1 0 0 5 0 0 3 6
1.0-1.9 0 0 1 0 0 2 1
22.0-2.9 3 0 5 1 0 0 0 4
3.0-3.9 11 0 4 0 0 0 0 11
4.0-4.9 15 0 2 0 0 0 0 15
5.0-5.9 19 0 0 0 0 0 0 19
6.0-6.9 6 0 0 0 0 0 0 6
Total (%) 55(71) 0(0) 11(14) 7(9) 0(0) 0(0) 5(6) 78

Strain No. A1 X B -5, Haplo-apo-31, days after sowing: 87, * AE: apo-embrio, Ar: archegonium, An: antheridium, He: hermaphrodite,
Ve: vegetable stage.

Table 2-13.  Gametophytes yielding apo-enbrio and /or gametangium formation of the hybrid between
sexual and apogamous types on dihaploid yielded from haplospores of A1 XB-5

. Days after Embryo & Gametangium formation*(%)
Strain . Samples

sowing AE AE & Ar AE & An An Ar Ve
Apo-1 87 79 85 0 0 6 0 9
Apo-2 59 58 83 0 0 7 0 10
Apo-3 59 45 69 0 0 0 0 31
Apo-8 87 74 86 0 11 0 1 0
Apo-29 59 50 94 0 2 2 0 2
Apo-31 87 78 71 0 14 9 0 6

* AE: apo-embrio, Ar: archegonium, An: antheridium, He: hermaphrodite, Ve: vegetable stage.
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FEXTVTIOERNARD T ) AEREEARSPIIT S L TRKEBREHEETE B, 12,
SHERDOBI L ARSKD CRID T ) LiE R MAVEN D 5, F7-HMEOER & 7 7o B A= b,
HHL B 2546 (Intragametophytic selfing) MBI B A Y, SLERTLEE DI+ EIEE—F0GTF
THT, BEMHEE LTER, ¥E2 L0270, $7:CHOY ) LiER S22 Al A2, B
KHEWEEZR) BTl $8EHE2E0YA MY 4 TORED 72O & FL0MIE % 3
E L7,

WA ANTHERRS X O 7 2550

T LD, LTOMAEDLETNL KRRy 7 2 0.1%FEREEMIZ BT N THER 2 18
L7,

2 EMERE A1 X A213 AL-55 (T HITHTIARME, JRH8 6 0 BB o 12k I 488 15 D 3 B 2 B 2 i
12A22 UNERALE, ~—h—& L CHESEREOMK 2 M) ORI Z B CEK 247 -
7eRER, 25 8 92% D BN T F1 43T & 72 (Appendix 12)o F1 DJfEsZA IE 5 TR 3RS
56.2 ~98.4% L Eh oz,

SAEMMAE C X AL 13 C -31 (BFREHIHER) ORI (20 k) O 1EI0 2R ER A 1= A1-13 (FH
TR ) O HEPERLAR MR % B\ CUEH, 20 BRO LR R BB TR O BT 1 RO AR B WA
T D 3EETH > 72 (Appendix 12) .

4 REAMAE (A1 X B) X Clx Al X BOWMEMIL T & COMT % BIB L -2, 6 28 64 Bk
DFFRERT, TD15%I2H 7% 2 FikEH1, H2 IHEHRETd - 72 (Table 3-1) . HI (10 i) 127
TetED A f51F, H2 (7 1K) IR Z § 5 4 56T, C & Al X BOAMREA L 0ZHC HI,
WA AROR T L OZHTH2 P TE b L sh s,

ERMERL S & OF LRLoo ALHEREC 7 A0 HF IS FI L 7261 FL % Table 3-2 12558 L 770 ERRAEGE %
T HHEE T D Sexual Meiosis #1592 Z L S CTE 5,

FRITHE R % Table 3-3 /R L7z BHMEFED Sexual Meiosis DICEIF — & 253 & Al X A2 1%
4111, A1 XBiZ 1IV+ 801 (Dihaploid i 1IV+ 401, 401 + 31 + 1f), B-159 (Sexual Meiosis
RHER) 124+ 170+ 171, AL XBXCI3 24+ 170+ 571, Al X CiZ 410 +41T,
BXCiZ2NV+780+411, CXDIE2NV+4M+750+361, CXEIZ3V+ 1N+ 1311 + 59
I+290, CXFIX1IN+ 2+ 680+ 591 T, ZTREDEEDF ) 203 Al, A2 75AA, BAS
AAA L [FIH 3 15K, CAHYAABB DRE 4 &k L HE5E S 7 (Figs. 3-1~3-5)0 =0 3 f5KIE 2 fE 4k
DAL F72I3A2 L ARBEOC L DOTMHRTIE LD 270 CRUIEA XY TV FYDAL ) 1L
RHDBYT ) L[ TI)NYTVFY (D), VY TVFY (E)BLUOAYTVFY (F)IEB4
LEEUIMBHREMESNZ | EDOREIZL o TR LD EEL bR,

W2 AR OB ANE
et & Ok
HINMERE A1 X BOJE GO R % 2 2 3k A B2 MBI L (Table 3-4), BT %58 L,

0.19% /A KAy 7 ZFERBEHIIERE L C, SERAEGH & 1A O BB 4R 0 5t % sk o 72 (Fig.
3-6) 0
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Wi 2k Bl & 84l A4 & 4L (Table 3-6), Agamospory (Obligate Apogamy) (X ##:Ef=T (Super Gene) O
WL D Y, 202 BETOHEMIETRE, TREPHIEEELH), FHTH L, HEBL A
FEAEED 1 BEFTHERENTVAEZ LR Y TP TEND TORETH S,

U5V OHEMETZ T e TR A7 0 — AFE T THOAS HEOFEHRH T T L~
CEE LTI TS FEEND & LA > T b (Elmore and Whittier 1973, 1975), 4[HI%ER
LB EF I ERAERO AL v F 2 ANABEFBEENLY, TF LV EGRICEST 22T
FovHA TN EDAAL v FRIZTFDOWEENA S 5. % 72 Diplospory \ZB§ L C, Mehra and Bir
(1960) 1% 3 FE R MEEL A JEABD 7 AN 2 % &7 Asplenium cheirosorum Kunze ex Mett. =ML,
Dopp-Manton 340 Agamospory DELEZ & 6 1T D7, ZF NI E THERBEEDOXT )
VR 5T, 1 BRI RAEE S, EEEATTE 2L SRAASERENTLELRY (Auo-
bivalents), =MHiH 720 b 2 iAo X512 2 FFEF TR 5508 T 4 HoRMigi s s
2 Allium odorum Kar. et Kir. OFFZe] (Hokansson and Levan 1957) Z5IH L, WANI T x 7% C
NERUBEE L L7 £ =77V 5 D Dihaploid 13 Z OBEEXBRT 2 BVOHEHIE S THS ),

3 AT OREER L T ORENTER

S OFRC RIS L RTE L i aE d o 2 MR GRAER) & 29 Th\WEEE (R 2
H0, MTRERARSEY, BEIMEMR, LIMREREHEEEL LTUTY, RIETEL
fEiz% v & L 7= (Masuyama 1975, 1982, 1987)

Bt & O IR

X TS B HOE AT AL A2, CHIB X O THERE AL X A2 DFLF-ZHHHT L 72 (Tables
3-8,3-9),

H I Fig. 37 OR L7z ¥ % — VICARINA FF v 7 A 0.1 %ERFHICIT 2/ (G
R o 20 A%, WE2-3mm & 7% o 2B ERBEMETOLE 2P LYYy T LEFT
SEYHL, TOIY ) — VEERKTHRELEZT) =V 7ay7HI01% N ARy 7 A
WON—IF 254 MEHTO ~ 107 ARBEEREE L, JOBBIANEGHRINIED,
BEAEE X% L REAKFEICRLNT, THIZ4 0RO REI LIAAT, ZORIZER
EER LT B1EARAS P CEALCTBTFHREER S CAEEL RO, —7, HMHERE
DEEDT ORIy 1%, REBEEEY VI By — 3 vk, K¥EL, kv - -
TN VECHAE, $COWTTLNT—rOIT Y bR LT

FRBLOBE
lF% EREHIIEN T3 ~ 4 7 ARORBHEOBEER? 5, 2MHEHED A2 L 4HEFEOCH

ﬁ%@,2%%@A1@%%ﬂ#%ﬁ&ﬂifﬁﬁu&%ﬁﬁ%ﬂt@wm33,ymokuﬁ
TEH (A1) & 43HER (A2) o N TR (FRRTEL) o F2 78 IE 221 106:98 = 1: 1 THo72n®
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(Table 3-7, Fig. 3-8), it A1 DHEENE 71.9 ~76.7, 38.0 ~ 39.1, 16.9 ~ 27.8% & 15\ 5 7
THELRERL DO S 37V =TT oNE ) Thb, ThbLIEHRMTS, 50, 25 1 BT
WELIEETE 20T, MIBET 5400 BRMEETEZEETETH 2, SHIL AAAA (0%),
I3 AAAa (25%), AAaa (50%), Aaaa (75%), MEiZ aaaa (100%) & 72 2o 72 7 FEHMEAS 72 \s &
LD, Wol )EESELIEESHEORADIVLETH S,

HATIEIZB W THE IO A2 ORIFERI 2 & FE-L B A & BRI 2T T Al OMGER % —i 4
HHY5 BRSO BB DIL OIS, moRTEBEE, WEICRS 7 (Fig 3-11),

CDE) BB AEETHLDIXT I COMBE (MJl, SEE, TEFA X, %52 L7
CALS T (HAE, 145, &M%, KEOD ELBEE) o4k (Masuyama 1992, 1996, Masuyama and
Watano 1990), N7 A DA SEEDRN BT CEB T 2IESA A =T L4 =T D
¥ TIMIER D b BIEEIAN OB EDE %5 2 & (Lloyd 1974), & 5IZHRICE 54T 2 7
FRILBCTRETIRID, 7T/ NT AR TIEE Y BEEASMS T\ %, B (Migration)
CBRL, BIETERAL, Bz TEREIPKE 22 EMIEMICED LD TR EDLS S B0 A
LR TBEO AVBOEFIIRE (, BOFA XIREVLONDH Y, B,
K272 > THIFEME D BIZTAHEA, HWINL 72720 Tz 2WTh 5 9 7

HEZET A MIEE LTA09 > S VO BEE L 2RS4k % B —E 070 0K 177 >
TO2 AMEEEL, BFELHBZ. BREMIZ100% 0 ERSEL T4 D A5, SFEER 2 iy i3
TR 2 ~3 7 ABNT, 0~95%F TRONENICEATV ., SHEO A2 O EjER
(IKREBDA550% LA T CTHEIZHME (Genetic load) 25K S\ 1720 & #EE X n, XoTEEERL,
CHDL {Ix50%Ziz, MWind ¥+ 225, WA TZEMS TV, BIEWHEIZ A2 L0 44
&> (Figs. 7-3, 7-4)o 7272 LAV o WEEFE D A1 053 HER 2 28512 D\ T 1 H O BUE K % \» ¢
ORI, TOEEFAET D & 100% D BRI S W7D CTHEIZHWEIR % <, —FEMEC 2
B LWERERIARIZ 2 D12 S V72T, ZORHMERIZSUEIERZ T OB/ L VEVERS D L
2\,

AW SHBIBIEICBIS 2 HE S AT

FIZFE—FREEO L == N7 AT 2EL BRI L, SERTRE % 7R % TR Ol I3
AREDIEEROGHEIEL T, AHERHMO AL, A2, CIHIZEACHEICER D2V,
WEAFEROBA ZOMEED, RHZDXI2{ LTz, ALIZ A2 X VIEEST S, BED
LVENLZERELENALN, CIRA2ZIVPFOEE LIBAKE CRAEND (Fig. 3-18)0
AZNTYVTVEBRRERORELME ST W2, BREERTS AR 4 MO ooz
NIELRPEE L L, T ZhOBMIEREN %2 b D TH o7 (Figs. 3-12, 3-13, 3-16, 3-17),
MEix A2 & CO BB, FRIKEMEZH AL ZKER, Al HICCIEA2 L) Z0%Es K &
v» (Appendix 5, 6, 7, 8, 9), NLESLHHETD AL MES T TR <, g AR O G HLE
KbAON, BHEERTHRELE25TA2 EMTL 2 (Figs. 3-14, 3-15, 8-3)o A2, B, CHiZ
R, BAT2ETHLL T 3EEL AP LDIH L, Al BIZ—ETHRIAL, E6EHD
MEOEIETIF %2137 (Fig. 3-19), BATHLHBEROWREOALNZEHECRONLS, &
X BFAD —D, Progenesis (Guerrant 1982) % % LM 2, S5 ICTIHREIZDL 22 25, BV
TR D %, RETRBANTL A L%\ L b Progenesis & % % 512 (Figs. 3-12B, 3-13A).
HPEEEE I AIKE ICET T 5 H5MMEcHIED Cyrtomium hemionitis Christ 2385 L TWT, %
NLig, XA~ E SN C. fengianum Ching & Shing (LRI TH 2, Mitsuta (1977) 2%
TV T RHEY DRGRIREE D FEE E T, EEREOBERY OELIZO VTR L, F
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X TVFYO AL BOBERE LU TEY, FIT#ELeE2 oML, ZOL)RHET ¥
S ¥ RCld kY ¥ ¥ ¥ Asplenium hondoense Murak. et Hatan. & & X5 =17 %) Asplenium
cardiophyllum (Hance) Baker 33 & 't / % ¥ & Asplenium prolongatum Hook. txFy =%, b
%7 ¥ Asplenium yoshinagae Makino & 7k 277 5 2 5 Asplenium ensiforme Wall. ex Hook. et Grev.
(Murakami et al. 1999), X1V N F /% & Asplenium speluncae Christ (A - AR RHEEK), A5
BTl FF ¥ & ¥ ¥ Deparia petersenii (Kunze) M. Kato & 7 > % Deparia lancea (Thunb. ex Murray)
Fras.-Jenk. (Matsumoto and Nakaike 1990, Sano ef al. 2000) 73 L\F b5 ZEFI 13 TR BT ~ BT 1
T, FICHE, 3B ER L oBEMY I IE L CHIEADELA A LN DL DIV E T & F

EgEEtE R &L, SIBHEALD U & D Progenesis & DD 1) TR ENTbDEEZ D,

CHRIOPE DI IZ T NICEEIALN, EHIPYETIHAETHAS S &, CHIBIU
CHRIZE-H Y+ 2 MEOEVED LI IEREED/NER (ZHREIR) EEL, AT/ LDH
AT AL A2, BHICEROAAZVIE, BREY 7Y 7 YROMBEIZEZTNTINLAR
B EhD, CHEF=Y 7Y FUBEIREZBETHILHNRERTHS (Fig. 3-20,
Table 3-11)

FoX T EVEAEOFA NI A TERET A 720, LR ERTFOF A XL RE L
LAY 4 X IZEME 2SRV E ) I = — VETHERFL, Th b5 _FEH ORI AEERA 3
SO 1OBFICEATA VA ED CEo THRE, LuNYT—TTEITLELTATIAS FTITA

WCBED AT A5 A Y THETITo 72, BT EEEE S Ay STEAL, FE%ZE&© 7%\ Exospore
@TE B L7 $E51E Appendix 10 127R L7zo AN & BTl R HE & BlER R & <
LTV, BIREA L BT E, PPEOBRLOFOFAZNKELbLN, kY
EUICLTHA—NY Y ADEIRERD, FHICERAEETHE (F) ORI ICHATETS %,

Table 3-1.  Artificial F1 hybrids by mixing both the spores of C type and the 64 spores of Al X B type

2 C type Al X B type Al X B type
g 2X sex, @ 2X sex, O 2X apo, O
C type C type (33) HI(10) H2(7)
2X sex, @ sex, @ 4X ste, @ 4X apo/ste, @
AL X B type BI(3) B2(3)
2X sex, O sex, O apo/sex, O
B3(8)
apo, O

Forming six race including two kind of hybrid (H1 and H2). The HI (10 individuals) is sterile tetraploid, but the H2 (7 individuals) is
apogamous tetraploid. @ : black indusium, O : white indusium, sex: 64 spores in a sporangium, apo: 32 spores in a sporangium, ste:

sterile spores.
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Table 3-2.  Materials for genome analysis on Cyrtomium Jalcatum complex

Strain Source Cytological data(*)
B-159 Tto-shi, Jogasaki 3x apo/sex (S)
Natural hybrid
Al XB-1,6 Shimoda-shi, Tsumeki-saki 4x apo /sex (F)
Al X B-4,5 Tto-shi, Jogasaki 4x apo /sex (F)
CXB-2 Shizuoka-shi, Hiramatsu 5x apo /sex (S)
CXD-1 Shizuoka, Ohito-cho, Jo-yama 5x apo /sex (S)
CXE-8 Kumamoto, Kuma-mura, Iwato 5x apo /sex (S)
CXF-3 Shizuoka-shi, Sokusawa 5x apo /sex (S)
Dihaploid
Al X B -6, 64 s/s, ap-12 F2 from reduced spore 2x apo /sex (F)
Al X B -5,64 s/s, ap-8 F2 from reduced spore 2x apo /sex (F)
Artificial hybrid
Al X A2 -1, 6 (Nearest neighbor's transplant technique; Al: $ , A2: ) 2x sex (F)

A1-55: Shimoda-shi, Tsumeki-saki (Dwarf form, O : indusium's color)
A2-2: Ogasawara, Chichi-jima Isl. (Normal form, @ : indusium's color)
C X Al -1 (Nearest neighbor's transplant technique; C: %, Al: ') 3x sex (S)
C-31: Shizuoka-shi, Sekibe
A1-13: Shimoda-shi, Tsumeki-saki
(A1 X B) X C-56 (Sowing mixed spores technique) 4x sex (S)
A1 X B -1(64 s/s): Shimoda-shi, Tsumeki-saki
C-31: Shizuoka-shi, Sekibe
(A1 X B) X C-43 same above 4x apo /sex (S)

(*) (F): fertile spores, and (S): sterile spores on sexual meiosis.
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Table 3-3. Chromosome associations (pairings) and fertility on sexual meiosis of Cyrtomium falcatum

complex

Strain Chromosome association (Cells) Fertility
Al X A2-1 410 4 Germin. ; 87.3%
Al X A2-6 41 1T (1) Germin. ; 87.8%
Al XB-1 1IV+80 I (1) Germin. ; 43.4% (inc. apo 74.8%)
Al X B-6 82 II (1) Germin. ; 67.3% (inc. apo 79.0%)
Al XB-4 82 I (1) Germin. ; 58.5% (inc. apo 68.8%)
Al X B-5 82 I (1) Germin.; — (inc. apo 88.6%)
Al X B -6, 64s/s ap-12 1IV+40 T (1)

Al X B -5, 64s/s ap-8

B-159

C X Al-1

(A1 X B) X C-56
(H-1; 4x sex)

(A1 X B) X C-43
(H-2; 4x apo / sex)

CXB-2
5x apo /sex

CXD-1
CXE-8
CXF-3

40 T +3 T + 1f (1) (two types of spore size; ca.30 ¢ m

41 T +1 1 (3) :sexual ca42 p m: apogamous)

(7 +34 0 +34 I (1)

131 +28 T +28 I (1)

14 M+27 T +27 I (1)

19 +23 T +23 I (1)

21 M +20 T +20 T (1)

23M+18 0T +18 I (3)

24 MM +17 T +17 I (5)

25M+16 T +16 I (1)

27M+14 T +14 T (3)

28 M +13 T +13 T (1)

20M+12 T +12 T (3)

3BM+8 T +8 1 (1)):(22)

(41 T +41 T (25) Sterile
40T +43 1 (2)

11 +40 0 +40 I (1)

2 +39 T +39 I (1)):(29)

24M+17 T +57 1 Sterile
[ 1:47(1), 48(2), 49(1),

51(2), 52(3), 56(1), 57(2)

61(2), 62(2)] : (16)

30M+11 T +52 I Sterile
(1:33(2),35(2),39(2)

40(6),41(1),42(1),44(2),

45(1),46(1),47(1),49(1),

50(2),52(1),54(1),88(1)] : (25)

2V +78 T +41 1 Sterile
[ 1:41(1),42(1),43(1),

44(1),45(1),47(1),48(2),

49(2),52(1),56(2),57(1),

58(1),61(1),64(1),66(1),

69(1)] : (20)

2V +4 M +75 T +36 I (1)

3V 41 IV+13M+59 O +29 I (1)

IV+2M+68 T +59 I (1)
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Fig.3-1. Chromosome parings of sexual meiosis. A: Al X A2-1; 4111 2n = 82: AA), B: B-159;
24II+171+171 (2n = 123: AAA). Left: photograph, Right: explanatory diagram. Bar: 10 pom.
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Fig. 3-2. Chromosome parings of sexual meiosis on dihaploid, A: A1 X B -5, Apo-8; 4011+31+1f? (2n =
83: AA), B: A1 X B-6, Apo-4; 1IV+40Il (2n = 84: AA). Left: photograph, Right: explanatory
diagram. Bar: 10 ¢ m.
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Fig.3-3. Chromosome parings of sexual meiosis. A: C X A1-1; 4111+411 (2n = 123: AAB), B: (A1 X

B) X C-56; 241II+1711+571 (2n = 163: AAAB). Left: photograph, Right: explanatory diagram.
Bar: 10 x m.
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Fig. 3-4. Chromosome parings of sexual meiosis. A: C X B-2; 2IV+7811+411 (2n = 205: AAAAB), B:
C X D -1; 2IV+4II+7511+361 (2n = 206: AABBB?), C: C X E -8, 3V+1IV+131I+5911+291 (2n =
205: AABBB?). Left: photograph, Right: explanatory diagram. Bar: 10 x m.
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AA
3x Apo. X= 4x 3x Apo.
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Fig.3-5. Genome analysis of Cyrtomium falcatum complex. Al, A2, B and C: basic 4 types of
Cyrtomium falcatum complex, D: C. atrovirens (apogamous triploid) , E: C. fortunei var. clivicola
(apogamous triploid), F: C. caryotideum (apogamous triploid). Showing B type is autotriploid
(AAA genome), but C type is allotetraploid (AABB genome), and suggesting D and E species
include A genome.

Table 3-4.  Materials to analyze genetic background of apogamy

Germination(%)

Strain Locality Apomeiosis(%) X . Reduced spores
Direct sowing

sowing
AIXB-1 Tergmeki-zaki, 51 (n =164, 82) 74.8 434
Shimoda-shi
AIXB-6 Same above 55 (n = 164, 82) 79.0 673
AIXB -4 J%i“*“@”’ 55 (n= 164, 82) 68.6 58.8
Tto-shi -

AIXB -5 Samie above 55 (n = 164, 82) 88.6 -
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Fig. 3-6. Method to analyze genetic background of apogamy used Al X B type of Cyrtomium falcatum

complex.
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Table 3-5.  Segregation ratio of apogamy

Strain* A number of gametophytes )
. - Total
Days after sowing Vegetative Sexual Apogamous x **
A1XB-1
95—>133—217 59—30—9 47—65—70 39—>49—55 1.80 145—134
A1XB-4
95—>133—217 70—34—6 64—83—-96 66—>83—91 0.13 200—193
A1XB-5
65174 54—9 97—124 99—117 0.20 250
A1XB-6
1: 88—132—>217 39—>21—9 30—42—49 31—>36—41 0.71 100—99
2: same 57252 27—>46—>56 16—>29—42 2.00 100
3: same 42—25—3 18—23—34 17—29—42 0.49 78—77
4: same 101—42—30 26—>53—>63 32—>66—71 0.48 169
5: same 60—20—6 30—48—56 23—41—48 0.62 113—110

* A1XB-1, A1XB-6: white indusium type from Tsumeki-saki, Shimoda-shi, A1XB-4, A1XB-5: blackish indusium type from
Jogasaki, Ito-shi. ** y 5**< y 2 (significant level p=0.05, y2=3.84) ; Sexual : Apogamous=1:1.

p aa X Aaa
Aaaa
F1
G Aa : aa
(1 : 1)

Fig.3-7. Consideration of genotype. The apogamy is considered as one dominant gene on Cyrtomium

Jfalcatum. P: parents, F1: first filial generation G: gametophyte, A: apogamous gene, a: sexual gene.
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Cytological observation of F2 generation from reduced spores (64 spored sporangium: 64s/s)
of natural tetraploid hybrid (A1 X B-5: 2n = 164) between sexual diploid and apogamous triploid
type on Cyrtomium falcatum complex

64 spored sporangium — apogamous embryo

64 spored sporangium — sexual embryo

. Chromosome number Spores per . Chromosome Spores per
Strain No. n n sporangium (s/s) Strain No. number (2n) sporangium (s/s)
1 82 82 32,16, 8, (64) 1 163 64
2 82 82 32,16, 8, (64) 2 168 Ab
3 82 82 32, 16, 8, (64) 3 164 Ab
4 Lost 4-5 Lost
5 82 82 Ab* 6 ca.161 64
6 82 82, 164 32,16 7 ca.164 64, (32)
7 ca.82 32 8 160 64
41+ 11+1 32 (spore size
8 . 9 ca.166 Ab
f(8c/s) variable)
9 82 32 10 ca.161 64, (32)
10 82 32 11
11 82 32 12 164 64, (32)
12 13 ca.162 64, (32)
13 82 32, (16, Ab, 64) 14
14 82 32, (64) 15 162 64, (32)
15 82 16 ca.170 -
16-17 Lost 17 ca.165 64
18 82 18 - Ab
19-21 19 163 Ab
22 81 20 164 64, (32)
23-25 Lost 21 163 Ab
26 82 Ab, (32) 22
27 82 32, (Ab) 23 166
28 83 32 24 166 Ab
29 82 32,16, 8 25 166
30 82 32 26 161
31 83 32 27 163 64, (32, Ab)
32 83 32
33 83 32
34 84 32
35 83 32
36 83 32
37 82 32
38 83 32

Ab*: Abnormal spores
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Table 3-7.  Segregation ratio on the mating system of artificial hybrid between A1-55 (growing on sea
cliff) and A2-2 (growing on forest floor) types of Cyrtomium falcatum
Strain A (separate) type B (mix) type Total
Al-55 5(3.1%) 155 (96.9%) 160
A2-2 133 (98.5%) 2 (1.5%) 133
A1-55X A2-2 106 (52.0%) 98 (48.0%) 204

Fig. 3-8.  Showing two type gametophytes, separate (A) and mix (B) type on gametangium formation.

Ar: archegonia, An: antheridia.
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Table 3-8. Mode of gametangium formation and intragametophytic selfing tests on sexual types (Al:

diploid)
Mode of gan?etgngium Imraggmeto-phytic Crossing
Locality & Strain formation™ selfing tests™* types**.’“
No. of gameto- % of Judgement of  No. of gameto- % of for mapping

phytes tested  mixed type each type (M,S,I)  phytes tested  self-fertiles index
Hokkaido; Okushiri Isl. Al1-140 50 100.0 M 40 100.0 @
Choshi-saki Al1-119 50 100.0 M 40 100.0 ®
same above Al-121 70 100.0 M - - o
Esan-misaki Al-129 50 100.0 M 40 100.0 ®
same above Al-134 50 100.0 M ®
Aomori; Tanesashi-kaigan Al1-71 - - - 40 97.5 ®
same above Al-74 43 100.0 M 40 100.0 @
Ibaraki; Izura-kaigan Al-67 46 91.3 M 40 100.0 @
Tajiri-hama Al-46 - - - 40 100.0 o
Shizuoka; Tsumeki-saki Al-13 57 96.5 M 40 82.5 ®
same above Al-55 160 96.9 M 40 100.0 ®
Tokyo; Mikura Isl. Al-5 43 93.0 M 40 100.0 o

same above Al-1 - - - 40 100.0

same above Al-3 - - - 40 100.0
Wakayama; Kantori-saki Al-117 50 100.0 M 40 100.0 @
Shiono-misaki Al-104 50 100.0 M 40 100.0 @®
Sandan-peki Al-102 50 100.0 M 40 100.0 @
Kochi; Muroto-misaki A1-85 53 98.1 M 39 84.6 @
Aomori; Tanesashi-kaigan Al1-77 54 27.8 1 40 95.0 @®
same above Al-84 43 76.7 I 40 97.5 @®
Ishikawa; Nanaura-kaigan Al-16 51 39.1 1 40 100.0 @
Tokyo; Kozu Isl. Al-7 71 16.9 I 39 66.6 @)
Miyake Isl. Al-8 57 71.9 I 39 82.0 @®

same above Al-10 - - - 40 67.5
Mie; Daio-zaki Al-51 50 38.0 I 40 95.0 @®
Kochi; Ashizuri-misaki A1-88 53 754 I 37 73.0 ©
Niigata; Sado Isl., Senkaku-wan A1-64 50 0.0 N 40 35.0 O
Shizuoka; Jogasaki Al-15 19 0.0 S 40 27.5 o

(cut the gametophytes) - - - 40 100.0
same above A1-27 61 0.0 S 40 25.0 o

(cut the gametophytes) - - - 40 100.0
same above Al1-26 50 0.0 S 40 5.0 O
Tokyo; Hachijo Isl. "Al1"-56 50 0.0 8 40 12.5 @)
same above "Al1"-58 50 0.0 S 40 2.5 O
same above "A1"-61 50 0.0 S 40 5.0 O

*Gametophytes of larger size (>2.0 m) were fixed at 3 months after sowing.

M: Mixed type (gametophytes bearing both archegonia initials and antheridia initials mixed) ; (>90% of mixed typ).

S: Separate type (gametophyte bearing their two kind of primordia initials separated or yeirding each another gametophyte) ; (<10% of
mixed type).

I: Intermediate type; (11789% of mixed type).

#*Gametophytes were cultured for about one year after sowing.

i+ @ : Inbreeding type (M + >80% of self fertile), @ : Intemediate type (I + >70% of self fertile), © : Intermediate type (I + 50 ~ 60%
of self fertile), @ : Outcrossing type but sometimes inbreeding (S +>55% of self fertile), O : Outcrossing type (S+<54% of self fertile).
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Table 3-9.  Mode of gametangium formation and intragametophytic selfing tests on sexual types (A2:
diploid, C: tetraploid)

Mode of gametangium Intragameto-phytic Crossing
Locality & Strain formation* selfing tests** ‘ lypes**"?’
No. of gameto- % of Judgement of  No. of gameto- % of for mapping
phytes tested  mixed type each type (M,S,) phytes tested  self-fertiles index
Kagoshima; Sata-misaki A2-13 51 0.0 S 40 20.0 O
Okuzure A2-20 50 0.0 8 40 0.0 O
Noma A2-26 50 0.0 S 40 15.0 O
Yamatatsugami A2-32 50 0.0 S 40 2.5 O
Ogasawara; Chichi-jima Isl.,
Mikazuki-yama A2-1 24 0.0 S 39 51.3 O
near Gihei-iwa A2-2 135 1.5 S 40 20.0 @)
Taka-yama A23 156 0.0 S 40 5.0 O
Nishi-kaigan A2-5 68 1.5 S 40 40.0 O
Hatsune-kaigan A28 39 2.6 S 40 82.5 @
Kopepe-kaigan A29 62 0.0 S 31 0.0 @)
Haha-jima Isl.,
Yashi-hama A2-67 50 0.0 S 40 2.5 O
Okinawa; Kunigami-son,
Tji A2-11 47 0.0 S 40 22.5 O
same above A2-12 55 1.8 S 40 7.5 @)
Uka A2-55 50 0.0 S 40 5.0 @)
Yonakuni Isl., Kinda-hana A2-89 50 0.0 S 40 12.5 O
Shizuoka; Shimoda-shi,
Shikine C-3 45 0.0 S 40 67.5 @
Sotoura C-6 41 0.0 S 40 55.0 @
Shiroyama-koen C-8 38 0.0 S 40 92.5 Q@
same above C-10 44 0.0 S 40 37.5 O
same above C-14 48 0.0 S 40 57.5 %)
Kawazu-cho, Onabe  C-2 48 2.1 S 40 95.0 %]

*Gametophytes of larger size (>2.0 m) were fixed at 3 months after sowing.
M: Mixed type (gametophytes bearing both archegonia initials and antheridia initials mixed) ; (>90% of mixed type).
S: Separate type (gametophyte bearing their two kind of primordia initials separated or yierding each another gametophyte) ; (<10% of
mixed type).
I: Intermediate type; (11789% of mixed type).
**Gametophytes were cultured for about one year after sowing.
4% () : Outcrossing type but sometimes inbreeding (>55% of self fertile), O : Outcrossing type (<54% of self fertile).
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Intragametophytic selfing tested, and showing to correlate with gametangium formation types

(M, I, S) on the Al type of sexual diploid.

M (mix) type: 1( @ ; A1-67),2(O; Al-1), 3( & ; AL-16), 4( W AL1-74),5([]; A1-84), 6( A

A1-71).
I (intermediate) type: 7( @ ; A1-77), 8( O ; A1-10), 9( A ; A1-64).

S (separate) type: 10( @ ; A17-56), 11(O; A1”-61), 12( A ; Al”-58), 13(A1-26).
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Fig. 3-10. Intragametophytic selfing tested, and showing to correlate with gametangium formation types
(M, 1, S) onthe Al (2x), A2 (2x), A1 X A2 (2x) and C types (4x).
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Fig. 3-11. Distribution on the selfing and crossing types on A1 and A2 types of Cytomium falcatum (see,
Tables 3-8 and 3-9). @ : Inbreeding type (M + >80% of self fertile), @ : Intemediate type (I +
>70% of self fertile), © : Intermediate type (I + 50 ~ 60% of self fertile), @ : Outcrossing type
but sometimes inbreeding (S + >55% of self fertile), O : Outcrossing type (S+<54% of self
fertile).
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Fig. 3-12. Local variation of length of frond (A) and a number of pinna (B) on A1, A1’ and A2 types of
Cyrtomium falcatum complex. HOKK: Hokkaido, TOHO: Tohoku district, KANT: Kanto district,
ITO: Jogasaki, Ito-shi, Shizuoka pref., SHIM: Shimoda-shi, Shizuoka pref., CULT: Cultivated
plant in a green house, HACH: Hachijo Isl., KAGO: Kagoshima pref., OKIN: Okinawa pref.,
OGAS: Ogasawara (Bonin) Iss. (see, Appendix 18).
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Fig. 3-13. Local variation of a number of sterile frond (A) and thickness of frond (B)on Al, Al"and A2
types of Cyrtomium falcatum complex. HOKK: Hokkaido, TOHO: Tohoku district, KANT: Kanto
district, ITO: Jogasaki, Ito-shi, Shizuoka pref., SHIM: Shimoda-shi, Shizuoka pref., CULT:
Cultivated plant in a green house, HACH: Hachijo IsL., KAGO: Kagoshima pref., OKIN: Okinawa
pref., OGAS: Ogasawara (Bonin) Isls. (see, Appendix 18).
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Fig. 3-14.  Scatter diagrams of A1, A2 and three intermediate types, A1’ type from Hachijo Isl. and B type
showing only the border line (see, Fig. 3-15) and H type showing hybrid between A1 and A2
types, on the length of frond, the thickness of frond and the color of indusium, whitish (O) and
blackish (@ ). All plants cultivated in green house of 50 % shaded condition.
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Fig. 3-16. Local variation of length of frond (A) and a number of sterile frond (B) on A1, B and C types
of Cyrtomium falcatum complex. The number of Y axis is a number of sample. IROZAKI:
Irozaki, Minami-izu-cho, Shizuoka pref., SHIMODA: Shimoda-shi, Shizuoka pref., ITO:
Jogasaki, Ito-shi, Shizuoka pref., Cult: Cultivated plant in a green house (see, Appendix 18).
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Irozaki, Minami-izu-cho, Shizuoka pref., SHIMODA: Shimoda-shi, Shizuoka pref., ITO: Joga-
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Fig. 3-18. Scatter diagram of 4 characters on basic 4 types of Cyrtomium falcatum complex cultivated in
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Fig. 3-19. Showing spore formation of single frond (at 6th frond), juvenile form of Cyrtomium species, at
one year after sowing on A1 type (A1-15: Jogasaki, Ito-shi, Shizuoka pref.) of C. falcatum. This

phenomena correspond to progenesis.




68 AN

Fig. 3-20.  Micro-scales on the upper surface of opening young frond in some Japanese Cyrtomium. 1: C
type (C-25) of Cyrtomium falcatum complex, 2: C. laetevirens (D -4), 3: C. fortunei var.
intermedium (G -1), 4: C. fortunei var. clivicola (lustrous type, E -2), 5: C. fortunei var. clivicola
(non-lustrous type, E-13), 6: C. microindusium (K-1), 7: C. caryotideum (left: F-5, right: F-2).

Table 3-10.  Observations of micro-scales on the upper surface of opening young frond in Japanese

Cyrtomium

Taxa (Strain) Source of Materials A number of Sample Micro-scales*
C. falcatum

(A1) Aomori to Kochi pref. and Hachijo Isl. 84 -

(A2) Kagoshima pref., Bonin Isls. and Okinawa Isl. 18 L:—, %

B) Central Japan to Iriomote Isl. 111 L:—,+

© Shizuoka and Nagasaki pref. 31 L:+++

(A1 X B X C) Artificial hybrid 15 L:++,+

(A1 X C) Artificial hybrid 1 L:++

B X C) Natural hybrid 9 L: ++
C. atrovirens Shizuoka pref. and unknown locality 4 L:+++
C. caryotideum Shizuoka and Kumamoto pref. (and Nepal) 5 L:+++
C. fortunei

var. clivicola Nagano and Shizuoka pref. 14 L =+ 4

var. intermedium Shizuoka pref. 1 L:+++
C. laetevirens Tokyo, Shizuoka and Nagasaki pref. 7 L:+++
C. macrophyllum L:+++

var. macrophyllum Shizuoka pref. 1 L:+++

var. tukusicola Shizuoka pref. 1 Lz A= o
C. microindusium Kumamoto pref. 1 L:+++
C. balansae Kagoshima pref. 1 S:+++
C. hookerianum Kagoshima pref. 1 S:+++

* Type of scales, L; linear-lanceolate scales (caduceus), S: irregular-stellate scales (persistent), +: present, -: absent, % © rarely present on
the base of pinna.
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Taxonomy of Cyrtomium falcatum complex

Original species
Cyrtomium falcatum (L. f.) C. Presl
subsp. falcatum (B type, 3x apo.) " Oni-yabusotetsu"
subsp. littorale S. Matsumoto (A1 type, 2x sex.) "Hime-oni-yabusotetsu"
subsp. australe S. Matsumoto (A2 type, 2x sex.) " Munin-oni-yabusotetsu"
C. devexiscapulae (Koidz.) Ching (C type, 4x sex.) " Nagaba-yabusotetsu"

Natural hybrid origin
C. falcatum subsp. littorale X subsp. falcatum (A1 X B, 4x apo. and sex.)
" Atsuba-oni-yabusotetsu"
C. devexiscapulae X C. falcatum subsp. falcatum (C X B, 5x apo.)
" Ai-oni-yabusotetsu"
C. devexiscapulae X C. atrovirens (D) (C X D, 5x apo.)
" Nagaba-yabusotetsu-modoki" (Kumamoto-yabusotetsu)
C. devexiscapulae X C. fortunei var. clivicola (E) (C X E, 5x apo.)
" Mamushi-oni-yabusotetsu"
C. devexiscapulae X C. caryotideum (F) (C X F,5x apo.)
" Nagaba-me-yabusotetsu"
(C. X pseudocaryotideum Shimura, Matsumoto & Yamamoto nom. nud., 1978.
J. Geobot. Kanazawa 25: 247-259)
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C. devexiscapulae X C. intermedium (G) [C X G, (5x?) apo.]

"Nagaba-miyako-yabusotetsu"

Artificial hybrid

C. falcatum subsp. littorale X subsp. australe (A1 X A2, 2x sex.)

C. devexiscapulae X (C. falcatum subsp. littorale X subsp. falcatum)
[C X (A1 X B), 4x apo. and 4x sterile]

C. devexiscapulae X C. falcatum subsp. littorale (C X A1, 3x sterile)

Dihaploid yielded from tetraploid hybrid
C. falcatum subsp. littorale X subsp. falcatum
(A1 X B/2,2x apo.)
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Fig. 4-1. Ecological structure and speciation on basic 4 cyto-types of Cyrtomium falcatum complex in

Japanese Archipelago.
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Fig. 4-2.  Two kinds of specimens on Cyrtomium falcatum deposited in Uppsala University of Sweden

collected by Thunberg from Nagasaki at 1776. A: Holotype of Cyrtomium falcatum (L. f.) C. Presl

(Polypodium falcatum « ). B: Paratype of Cyrtomium devexiscapulae (Koidz.) Ching (Polypodium
falcatum ).
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Summary

The ornamental fern, Cyrtomium falcatum (L. f.) C. Presl native in Eastern Asia naturalized coastal
region of the warm-temperate zone in the world. The chromosome number for cytotypes on 186 localities
(341 individuals) and the spore-number per sporangium for reproductive mode on 794 localities (2,467
individuals including herbarium specimens and population samples) in Japan were surveyed. Four
cytotypes, two sexual diploid (Al: dwarf, A2: normal), one sexual tetraploid (C) and one apogamous
triploid (B) were mainly recognized.

In central Japan, A1, B and C types show that the habitat segregation among sea-cliff, coastal grassy
ground and forest floor are sympatric. While, Al and A2 types show that the geographic segregation
between northern part and southern part in Japan are allopatric.

And also, several polyploid hybrids were recognized at contact zones of each cytotype and another
apogamous triploid species. There are one sterile triploid (A1 X C), one apogamous and sexual tetraploid
(A1 X B) and four apogamous pentaploid [C X B ( '), C X D (D: C. laetevirens (Hiyama) Nakaike:
&), CX E (E: C. fortunei (J. Sm.) var. clivicola (Makino) Tagawa: ), CXF (F: C. caryotideum
(Wall. ex Hook. et Grev.) C. Presl: &"). The polyhaploid (apogamous dihaploid) was gotten from reduced
spores (64 spores in a sporangium) of the tetraploid (A1 X B). This apogamous dihaploid considered to
make variation of B type as donor of sperm by backcross (hybrid cycle: 3x to 4x to 2x to 3x).

Artificial hybrid for genome analysis were synthesized as follow, fertile diploid (A1 X A2), sterile triploid
(A1 X C) and sterile and apogamous tetraploid [C X (A1 X B)]. Sexual meiosis of all hybrids including
natural apogamous hybrids and dihaploid were analyzed for the basic 4 types, A1, A2, and B types were
same genome as AA, AA and AAA respectively, but C type was allotetraploid having AABB (see Fig. 3-5).

On the genetic background of agamospory, the apogamy was considered to be one dominant gene from
the segregation ratio of gametophytes to originate in reduced-spores of tetraploid hybrid, A1l X B. And also
linkage of apogamy and diplospory genes considered as to be present, for reason to show diplospory on the
almost dihaploid.

On the variation of mating systems, ratio of the gametangium formation (mix or separate antheridia with
archegonia) and sporophyte formation by intragametophytic selfing test were investigated on the Al, A2
and C types, and one hybrid A1 X A2. A2 and C were separate types, but Al was variable from separate
to mix type and the hybrid was intermediate type with the half ratio. Sporophyte formation of the mix types
including parent (A1) of the hybrid were high frequencies by self-fertility, but that of separate types were
low in A1 and A2 types of diploid or relatively low in C type of tetraploid. And also sporophyte formation
of separate types later one month than that of mix type.

On the comparative study under the cultivation, dwarf form of A1 type specialized genetically from A2 type
was considered as 'Progenesis’. The shape of B type intermediates between Al and A2 types. While, C type
was distinguished from another types with shape of pinna and presence of micro-scale on upper surface of frond.

Correlation of the ecological structure and speciation on basic 4 cytotypes of Cyrtomium falcatum
complex in Japanese Archipelago were considered from viewpoint of species ecological study (see Fig. 4-
1). Most basic A2 type growing subtropical maritime forest with cross mating evolved under K-selection.
The Al type growing warm and cool temperate sea-cliff evolved under r-selection from A2 type, as
follows, the first by genetic drift, migrating only grayish indusium strain with self mating, the second by
progenesis, shorten the life cycle from three years or more to one or two years. Most widely spread B type

growing the coastal forest edge with apogamous reproduction evolved by hybridization at several
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times or by hybrid cycle from A2 and A1 types under competition environment. The C type growing warm
temperate wetly forest floor evolved under K-selection, by hybridization between A2 type and unknown
another species of Cyrtomium.
Taxonomy of basic 4 types on Cyrtomium falcatum complex was as follows by examination of two
holotype specimens.
Cyrtomium devexiscapulae (Koidz.) Ching (C type)
C. falcatum (L. £.) C. Presl subsp. falcatum (B type)
subsp. littorale S. Matsumoto (A1 type)
subsp. australe S. Matsumoto (A2 type)
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Appendix 1. List of locality and the cytological data on A1 type of Cyrtomium falcatum complex

Locality ([ ]: mapping index, A1-: stock-culture number,

Cytological Data* (N)

SM: Matsumoto collection number)

S/S 2norn
Hokkaido
[Esan-1] Todohokke-mura, Choshi-misaki, among rock on the cliff faced sea (A1-119, 64(3)
120, SM921022-4)
Same loc. (A1-118) 64(1) 2n=282(1)
Same loc. (A1-121) 64(1) 2n =82+ 1f (1)
[Esan-1] Todohokke-mura, Moto-mura, among rock on the cliff faced sea (A1-123, 124, 64(6)
126, 127, SM921022-12, 13)
Same loc. (A1-122, 125) 64(2) 2n =82 (2)
[Esan-1] Todohokke-mura, Esan-misaki, among rock on the cliff faced sea (A1-129, 64(5)
130, 132, SM921022-18, 20)
Same loc. (A1-131) 64(1) n=ca38 (1)
Same loc. (A1-128, 133, 134) 64(3) 2n =82 (3)
[Hakodate-2] Hakodate-shi, Tachimachi-misaki, on crevice of cliff (A1-135, 137, 138, 64(23)
139, 145, SM921023-6 ~23)
Same loc. (A1-136) 64(1) 2n=282(1)
[Okushiri-to-hokubu-2] Okushiri Isl., Gakeno-misaki, on crevice of cliff (SM921024-4) 64(1)
Same loc. (A1-140 ~142) 64(3) 2n=82(3)
[Okushiri-to-nanbu-3] Okushiri Isl., Hoya-ishi, on crevice of cliff (SM921025-3, 4) 64(2)
Same loc. (A1-143, 144) 64(2) 2n=82(2)
Aomori pref.
[Hachinohe-tobu-4] Hachinohe-shi, Tanesashi-kaigan, on rock-wall of seaside (A1-71, 64(6)
73,74,79, 80, 83)
Same loc. (A1-70, 72,75 ~ 78, 81, 82, 84) 64(9) n=41(9)
[Fukaura-1] Fukaura-cho, Higashi-tugaru-gun, N40° 38" 53", E139° 55" 577, on sea 64(8)
cliff (T.Iwashina, Oct. 8, 1999, A1-148 ~ 155)
Miyagi pref.
[Kinkazan-3] Kinkazan Isl. Oshika-cho, on rock-wall of seaside (SM730924-18, 21 ~ 64(4)
23)
Same loc. (SM730923-7, SM730924-17, 19, 20) 64(4) n=41(4)
Ibaraki pref.
[Otu-3] Kita-ibaraki-shi, Izura-kaigan, on rock-wall of seaside (A1- 68, 69) 64(2) n=41(2)
Same loc. (A1-67) 63(1) 2n=282,n=41 (1)
[Hitachi-1] Hitachi-shi, Tajiri-hama, on rock-wall of seaside (SM800716-1, SM831120- 64(8)
1~7)
Same loc. (A1-46) 64(1) n=41
Chiba pref.
[Choshi-2] Choshi-shi, on rock-wall of seaside (T. Nakaike, May 21, 1995) 64(1)
[Choshi-2] Choshi-shi, Sendaga-iwa, on rock-wall of seaside (A1-146, 147) 64(2)
Tokyo pref.
[Kozu-jima] Maehama, on rock-wall of seaside (S. Matsumoto, July 23, 1972) 64(1) 2n =ca.82
[Kozu-jima] Kaerihama, on rock-wall of seaside (A1-7, SM810711-13, 14) 64(3)
[Miyake-jima] Usuki, on rock-wall of seaside (A1-9) 64(1)
Same loc. (A1-8, 10, 11) 64(3) n=41(3)
[Miyake-jima] Sabigahama, on rock-wall of seaside (SM810706-38, 39) 64(2)
Same loc. (A1-6) 64(1) n=41
[Mikura-jima] Sato, on artificial rock-wall of human colony, alt. ca.200 m (Al-1, 4, 5, 64(5)
SM810709-9, 14)
Same loc. (A1-2, 3) 64(2) n=41(2)
[Hachijo-jima] Borawazawa-kaigan, on rock-wall of seaside (A1'-91) 64(1)

-(continued)-
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Same loc. (A1'-56 ~ 59, 90, 94)

Same loc. (A1'-92)
[Hachijo-jima] Nakanogo, on cutting slope of roadside in half shade, 550 m distance
from sea, alt. 130 m (A1'-60, 62, 96)
[Hachijo-jima] Kashitate, on cutting slope of roadside, 830 m distance from sea, alt. 150
m (A1'-61, 95)
[Hachijo-jima] Sueyoshi, on cutting slope of roadside, 500 m distance from sea, alt. 80
m (A1'-93)
[Hachijo-shozoku-shoto] ~ Aoga-shima Isl. ( N. Sahashi, 1977 and cultivated by M.
Yamashita)

Kanagawa pref.
[Misaki-1] Miura-shi, Ken-zaki, on rock-wall of seaside (S. Matsumoto & K. Tsuboi
July 2, 1972)

Same loc. (SM720702-14)

Same loc. (SM720702-7,8)

Shizuoka pref.
[Ito-2] Tto-shi, Jogasaki-kaigan, on rock or rock-wall of seaside (Al-19, 36, S.
Matsumoto Dec. 31, 1975, May 15, 1976, May 8, 1977, May 29, 1977, May 15, 1980,
June 15, 1980, Oct. 3, 1981, Mar. 16, 1982, Mar. 11, 1988)

Same loc. (A1-15, 29, 31)

Same loc. (A1-20, 21, 24 ~ 28, 30, 32 ~ 35,37 ~ 40,42 ~ 45, SM880511-8, 11, 12,
19)
[Shimoda-4] Matsuzaki-cho, Kumomi-kaigan, on rock-wall of seaside (S. Matsumoto
Aug. 28, 1974)
[Mikomoto-jima-1] Shimoda-shi, Tsumeki-saki, on rock-wall of seaside (A1-12,
S. Matsumoto, May 27, 1973, July 8, 1973, Oct. 3, 1973, July 17, 1975, Oct. 11, 1981,
Apr. 30, 1988)

Same loc. (A1- 13, 55, SM880430-1)

Same loc. (A1-14)
[Mikomoto-jima-1] Shimoda-shi, Suzaki, Ebisu-jima, on rock-wall of seaside (S.
Matsumoto, Oct. 11, 1981)
[Mikomoto-jima-1] Shimoda-shi, Akane Isl., on rock-wall of seaside (S. Matsumoto,
Aug. 18, 1972, May 10, 1988)

Same loc. (SM720818-4, 8,9, 14, 15, 19)
[Mikomoto-jima-1] Shimoda-shi, Tatado-kaigan to Irita-hama, on rock-wall of seaside
(S. Matsumoto, Aug. 18, 1972, May 27, 1973, Mar. 15, 1982)

Same loc. (SM730527-32)
[Mikomoto-jima-1] Shimoda-shi, Toji, on rock-wall of seaside (A1-98)
[Mikomoto-jima-3]Minami-izu-machi, Iro-zaki, on rock-wall of seaside (SM020105-1)

Aichi pref.
[Irako-zaki-4] Atsumi-cho, Hii-no-sekimon, on rock-wall of seaside (SM980314-1, 2)

Niigata pref.

[Aikawa-1] Sado Isl., Senkaku-wan, on rock-wall of seaside (A1-63, 97)
Same loc. (A1-64 ~ 66)

[Yahiko-3] Maki-machi, Kakuda-hama (cited from Mitui 1980)

Ishikawa pref.
[Wajima-4] Noto-hanto, Monzen-machi, Nanaura-kaigan, on rock-wall of seaside (A1-16)
[Mikuni-2] Tojin-bo, on rock-wall of seaside (SM770503-3, 5, 8)

Same loc. (SM770503-1,2,7,9 ~ 12)

Mie pref.
[Namikiri-1] Daio-cho, Daio-zaki, on rock-wall of seaside (A1-51)

64(6)
64(1)

64(3)
64(2)
64(1)

64(1)

64(4)

64(1)
64(2)

64(178),
64 0r128%(2)

64(3)

64(24)

64(1)

64(46)
64(3)
640r128(1)

64(9)

64(18)
64(6)
64(11)

64(1)
64(1)

64(1)

64(2)

64(2)
64(3)
64(1)

64(1)
63(3)
64(7)

64(1)

2n=282(6),n=41(3)
n=41

2n=282(3),n=41(1)

2n=282(2),n=41(1)

n=41

2n=282(1)

2n =82
n=41()

2n=82(3),n=41(2)

n=41(24)

n=4103)

n=41(1)

n=41(6)

n=41

n=41(3)
n=41

n=41

n=41(7)

n=41
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Wakayama pref.
[Nachi-katu-ura-1] Taichi-cho, Kantori-saki, on rock-wall of seaside (A1-113 ~ 117,
SM920920-26)

Same loc. (A1-112, 114) 64(2) 2n =82 (2)
[Kushimoto-3] Kushimoto-cho, Shiono-misaki, on rock-wall of seaside (A1-105 ~ 110,

64(5)

SM731103-7 ~ 12, 14, 17, 20-21, 24, 27, 30, 33, 36, SM920920-11) 64(21)
Same loc. (A1-104, 106) 64(2) 2n =282 (2)
[Kushimoto-3] Oshima Isl. Umikongo, on rock-wall of seaside (SM731104-5, 6) 64(2)
[Kushimoto-3] Oshima Isl. Kashino-zaki, on rock-wall of seaside (SM7301104-10, 11, 64(4)
19, 20)
[Tanabe-4] Shirahama-cho, Sandan-peki, on rock-wall of seaside (A1-100, SM920919-6 64(8)
~11)
Same loc. (A1-102, 103) 64(2) 2n =82 (2)
Kochi pref.
[Muroto-misaki-1] Muroto-shi, Muroto-misaki, on rock wall of seaside (A1-87) 64(1)
Same loc. (A1-85, 86) 64(2) 2n=82(2)
[Tosa-shimizu-2] Tosa-shimizu-shi, Ashizuri-misaki, on rock-wall of seaside (A1-88) 64(1) 2n =382
Same loc. (A1-89) 64(1) n=41
44 localities 34 Jocalities
Total W 3i .
(515 individuals) (115 individuals)

*(N): a number of individuals, s/s: spore number per sporangium (64: 64 haplo-spores), 2n: chromosome number in mitosis, n: a number
of bivalent in meiosis.
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Appendix 2.  List of locality and the cytological data on A2 type of Cyrtomium falcatum complex

Locality ([ ]: mapping index, A2-: stock-culture number,

Cytological Data* (N)

SM: Matsumoto collection number)

S/S 2norn

Tokyo pref.

[Chichijima-retto] Northern slope of Mt. Mikazuki, alt.180 m, on floor of forest (A2-1) 64(1) 2n =282
[Chichijima-retto] Northern slope of Mt. Mikazuki, alt. 80 m, on forest floor of roadside 64(2) n=41 (1),
(A2-2,19) 2n = ca.82(1)
[Chichijima-retto] Middle elevation of Mt. Takayama, alt. 100 m, on floor of forest (A2- 64(1) n=4l

3)

[Chichijima-retto] Tatsumidani, alt.140 m, on mountain slope in forest (A2-4) 64(1)

[Chichijima-retto] Eastern slope of Tenno-ura, alt. 130 m, on mountain forest 64(2)

(SM940117-1, 2)

Same loc. (A2-76) 64(1) 2n = ca.81
[Chichijima-retto] Nishi-kaigan, alt. 40 m, on forest floor fased sea (A2-5) 64(1) n=41
[Chichijima-retto] Nishi-kaigan, alt. 70 m, on forest floor (SM940117-70 ~ 73) 64(4)

Same loc. (A2-77) 64(1) 2n=82
[Chichijima-retto] Nishi-kaigan, alt. 65 m, on forest floor (A2-78, SM940117-74 ~ 79) 64(7)

[Chichijima-retto] Nishi-kaigan, alt. 80 m, on foot of rock-wall (A2-79) 64(1) 2n =82
[Chichijima-retto] Hatsune, on floor of seashore forest (A2-8, 16, 17) 64(3) n=41(2),2n=282(1)
[Chichijima-retto] Kopepe-kaigan, on floor of seashore forest (SM940113-6 ~ 10) 64(5)

Same loc. (A2-9, 64, 65) 64(3) 2n=2382(3)
[Chichijima-retto] Sakaiura, on floor of seashoreforest (SM 940113-1 ~ 5, A2-15) 64(6)

Same loc. (A2-18) 64(1) 2n = ca.82
[Hahajima-retto] Koshin-zuka to Yashi-hama, alt. 100 m, on forest floor (SM94014-1 ~ 64(5)

5)

Same loc. (A2-66) 64(1) 2n=82
[Hahajima-retto] Yashi-hama (K. Mitui 1972, TNS, cited from Mitui 1973) 64(1) n=41
[Hahajima-retto] Yashi-hama, alt. 10-50 m, on banks of small valley (SM94014-6 ~ 20) 64(15)

Same loc. (A2-67) 64(1) 2n =82
[Hahajima-retto] Yashi-hama, alt. 5 m, on banks of waterfall, bussy habitat (SM94014- 64(2)

21,22)

Same loc. (A2-68) 64(1) 2n=82
[Hahajima-retto] South of Nagahama, alt. 140 m, on mountain roadside (A2-6) 64(1) n=41
[Hahajima-retto] North-western slope of Kuwanoki-yama, alt. 200 m, forest floor 64(6)

(SM940114-23 ~ 28)

Same loc. (A2-69) 64(1) 2n = ca.82
[Hahajima-retto] Inokuma-dani, alt. 200 m, on forest floor (SM9401 15-1 ~4) 64(4)

Same loc. (A2-70) 64(1) 2n =82
[Hahajima-retto] Southern slope of Mt. Sekimon, alt. 350 m, on forest floor (SM940115- 64(11)
5~12)

Same loc. (A2-71) 64(1) 2n =82
[Hahajima-retto] Mimami-zaki, Omoto-hama, alt. 25 m, on floor of seashore forest (A2-

64(1) 2n = ca.82
72)

Same loc. (A2-7) 64(1) 2n =82
[Hahajima-retto] Mimami-zaki, Omoto-hama, alt. 30 m, on floor of seashore forest 64(3)

(SM940116-1 ~ 3)

Same loc. (A2-73) 64(1) 2n = ca.82
[Hahajima-retto] Mimami-zaki, Omoto-hama, alt. 50 m, on floor of seashore forest 64(8)

(SM940116-4 ~11)

Same loc. (A2-74) 64(1) 2n=82
[Hahajima-retto] Mimami-zaki, Omoto-hama to Horai-kaigan, alt. 40 m, on floor of 64(1)
seashore forest (SM940116-12)

Same loc. (A2-75) 64(1) 2n=82

Nagasaki pref.

[Tomie-1] Fukue Isl., Fukue-shi, Shirahama-ura (A2-112, 116, 117) 64(3)
[Tomie-1] Fukue Isl., Fukue-shi, Sakiyama bay (A2-118) 64(1) 2n =82

-(continued)-
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[Tomie-1] Fukue Isl., Fukue-shi, Sakiyama-bana (A2-87, 98, 99, 100, 101)
Same loc. (A2-102)
[Tomie-1] Fukue Isl., Fukue-shi, around Mt. Mitake (A2-104)
Same loc. (A2-103)
[Tomie-1] Fukue Isl., Fukue-shi, Sakiyama-Shiozu (A2-88, 105)
[Tomie-3] Fukue Isl., Fukue-shi, Kamisakiyama (A2-94)
Same loc. (A2-95, 96)
[Tomie-3] Fukue Isl., Fukue-shi, Abunze (A2-106)
[Tamano-ura-1] Fukue Isl., Tomie-cho, Nagamine (A2-107)
[Tamano-ura-1] Fukue Isl., Tamanoura-cho, Arakawa (A2-111)
[Tamano-ura-3] Fukue Isl., Tamanoura-cho, Osezaki (A2-108)
Same loc. (A2-109, 110)

Kagoshima pref.
[Sata-misaki-2] Sata-cho, Sata-misaki, on mountain slope under bush and trees faced
sea, alt. ca. 100 m (A2-36, 38, SM901210-12 ~ 29)

Same loc. (A2-13)

Same loc. (A2-35, 37)
[Makura-zaki-4] Makurazaki-shi, Yamatatsugami, on rock wall of seaside and on floor
of bush, alt. 2-5m (A2- 28 ~ 32, 34, SM901209- 9 ~ 14)

Same loc. (A2-27, 33)
[Noma-dake-1] Kasasa-cho, Bansho to Taniyama, on mountain slope of roadside under
bush and trees faced sea, alt. ca. 100 m (A2-21, 24, SM901208- 1 ~ 5, 10 ~ 18)

Same loc. (A2- 20 ~ 23)
[Noma-dake-1]Kasasa-cho, Noma-hanto, on mountain slope of roadside under bush and
trees faced sea, alt. ca. 100 m (SM901208- 21 ~ 38, & pinna samples)

Same loc. (A2-25, 26)
[Okino-erabu-4] Okino-erabu Isl., China-cho, Kamishiro (A2-85)
[Okino-erabu-4] Okino-erabu Isl., China-cho, Tamina-saki (A2-86)
[Yoron-to-2] Yoron Isl., Yoron-cho, Gusuku (A2-81)

Same loc. (A2-80)
[Yoron-to-2] Yoron Isl., Yoron-cho, Izen (A2-82 ~ 84)

Okinawa pref.
[Oku-2] Kunigami-son, Oku, alt. 15 m, on mountain slope by grave-yard (A2-59,
SM911127- 67, 68)

Same loc. (A2- 60)
[Oku-2] Kunigami-son, Ginama, on floor of seashore forest (A2-57, SM911127- 55 ~
57)

Same loc. (A2-56)
[Oku-4] Kunigami-son, around light-house of hedo-misaki, alt. 50 m, on floor of bush of
Cycas (SM911127- 59 ~ 64)

Same loc. (A2-58)
[Hetona-2] Kunigami-son, Awa, on mountain slope of seaside (A2-61)
[Hetona-3] Kunigami-son, Uka, on mountain slope by grave-yard fased sea (SM911127-
40~ 52)

Same loc. (A2-55)
[Hetona-3] Kunigami-son, Iji, on cutting slope of roadside fased sea (A2- 53, 54,
SM911127- 31 ~ 37)

Same loc. (A2- 10 ~ 12)
[Nakasone-2] Ogimi-son, Nerome, alt. 10 m, on mountain slope by roadside (A2-52,
SMO11127- 21 ~ 24)

Same loc. (A2-51)
[Kunigami-heira-1] Higashi-son, Izena, on rock-wall of seaside (A2-62, SM911127- 72
~ 80)

Same loc. (A2-63)

64(5)
64(1)
64(1)
64(1)
64(2)
64(1)
64(2)
64(1)
64(1)
64(1)
64(1)
64(2)

64(19)

64(1)
64(2)

64(12)
64(2)
64(15)
64(3)
64(42)

64(2)
64(1)
64(1)
64(1)
64(1)
64(3)

64(3)
64(1)
64(5)
64(1)
64(6)

64(1)
64(1)

64(13)
64(1)
64(9)
64(3)
64(5)
64(1)
64(10)

64(1)

2n =82

2n =282
2n =282 (1),n=ca4l (1)

2n=282(2)
2n =82
2n =82

2n =82 (2)

n=41

2n =82 (2)

2n=82(2)

2n =82 (3)

2n =82 (2)
2n =82
2n=82

2n =282

2n =82 (3)

2n =82

2n =82

2n=282
2n =382

2n = ca.82

n=41(3)

2n =282

2n =82
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[Kunigami-heira-3] Ogimi-son, Miyagi-shima, on rock-wall or mountain slope of
seaside forest (A2-49, SM730719-5,7,10, 13,15,17, SM911127-12 ~ 20)

Same loc. (A2-50)
[Kunigami-heira-3] Nago-shi, Kushibaru, on rock-wall or mountain slope of seaside
forest (A2-47, 48, SM9O11127-4 ~7)

Same loc. (A2-46)
[Nago-1] Nago-shi, Awa, northern side of small isl. on forest floor (A2-40 ~ 42,
SM911126-8, 9)

Same loc. (A2-39)
[Nago-1] Nago-shi, Awa, left side valley of Ryukyu Cement Co. LTD., alt. 50 m, on
crevice of rocky roadside (A2'-113, 114)

Same loc. (A2'-115)
[Yonaguni] Yonaguni Isl., Kindahana (A2-89, H. Hatta, Mar. 22, 1994)

Same loc. (A2- 90)
[Yonaguni] Yonaguni Isl., Kukurabari (A2-91, 92, H. Hatta, Mar. 22, 1994)

Taiwan
Taitung Prov.: Lanyu Isl. (A2-93, S. Masuda, Dec. 1988)
Taitung Prov.: Lanyu Isl., Zhongai bridge (2354%) [Jinn-Fen Chen (BE£4)), SMOO-
121,122]

64(17)
64(1)
64(6)
64(1)
64(5)
64(1)
32>64(2)

32> 64(1)
64(1)
64(1)
64(2)

64(1)

64(2)

2n =282

2n =282

2n =82

2n=82(2)

2n=82(1),n=41(1)

2n =82

2n =82

Total

57 localities
(337 individuals)

52 localities
(72 individuals)

*#(N): a number of individuals, s/s: spore number per sporangium (64: 64 haplo-spores), 2n: chromosome number in mitosis, n: a number

of bivalent in meiosis.
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Appendix 3. List of locality and the cytological data on B type of Cyrtomium falcatum complex

Locality ([ ]: mapping index, B-: stock-culture number,

Cytological Data* (N)

SM: Matsumoto collection number)

S/S 2norn
Miyagi pref.
[Kinkazan-3] Oshika-cho, Kinkazan Isl. (SM730923- 5, 6, 14) 32(3)
Same loc. (B-82) 32(1) 2n =123 (1)
Same loc. (B-81, 83, 84) 32(3) n=123(3)
Ibaraki pref.
[Otu-3] Kitaibaraki-shi, Izura-kaigan, on artificial rock-wall and grassy grounds of 3202)
seaside (B-107, 108)
Same loc. (B-106) 31(1) n=ca.123(1)
[Hitachi-1] Hitachi-shi, Tajiri-hama, on soil wall of seaside (SM831120-11 ~ 17) 32(7)
Same loc. (B-72) 32(1) n=123(1), 16 ¢/s:
22[0+ 191 + 191
[Naka-minato-4] Nakaminato-shi, Ajigaura, on rocky seashore (B-74 ~ 77) 32(4)
Same loc. (B-73) 32(1) n=123(1)
Chiba pref.
[Mobara-2] Ichinomiya-cho (S. Matsumoto, July 13, 1971) 32(1)
Tokyo pref.
[Tokyo-nanseibu— 1] Minato-ku, Shirogane 3-chome, on roadside (SM730120- 2) 32(1)
[Kozu-jima] Kozu Isl., Kaeri-hama, on rock-wall of seaside (B-35, 37, S. Matsumoto,
32(6)
July 11, 1981)
Same loc. (B-36) 32(1) 2n=n=123(1),16¢/s:
2211+ 190 + 191
[Kozu-jima] Kozu Isl., Mae-hama, on grassy ground near sea (S. Matsumoto, July 10, 32(3)
1981)
[Miyake-jima] Miyake Isl., Usuki, on cutting slope of roadside near sea (B-39, 41) 32(2)
Same loc. (B-38, 40) 32(2) n=123(2)
[Miyake-jima] Miyake Isl., Sabiga-hama, on rocky ground of seaside (S. Matsumoto,
32(1)
July 6, 1981)
[Mikura-jima] Mikura Isl., on cutting slope of roadside (B-32, S. Matsumoto, July 10, 32(5)
1981)
Same loc (B-33, 34) 32(2) n=123(2)
[Hachijo-jima] Hachijo Isl., Borawazawa-kaigan, on artificial rock-wall faced sea (B- 3203)
101, S. Matsumoto, Jan. 27, 1989)
Same loc. (B-102) 32(1) 2n=123 (1)
[Hachijo-jima] Hachijo Isl., Nakanogo to Kashitate, on cutting slopes of roadside (B- 32(1)
105)
Same loc. (B-103, 104) 32(2) 2n =123 (2)
[Hachijo-shozoku-shoto] Aoga-shima Isl., Yasumiya (B-191, T. Shimakawa) 32(1) 2n = 123(1)
Kanagawa pref.
[Yokosuka-1] Yokosuka-shi, Kannon-zaki, on rock-wall and grounds near sea (S.
32(10)
Matsumoto, July 1, 1971)
[Misaki-1] Miura-shi, Ken-zaki, on rock-wall and grassy grounds of seashore (S. 32.16(5)
Matsumoto, July 15, 1972) ?
Niigata pref.
[Aikawa-1] Sado Isl., Aikawa-cho, Senkaku-wan on rock-wall of seaside (B-157, 158) 32(2)
Same loc. (B-156) 32(1) n=123(1)
[Aikawa-2] Sado Isl., Aikawa-cho, Tassya, on mountain slope faced sea (B-109) 32(1)
Same loc. (B-110, 111) 32(2) n=123(2)
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Ishikawa pref.
[Wajima-4] Monzen-cho, Minazuki, Nanaura-kaigan, on rock-wall and rocky, grassy,

woody grounds of seashore (SM770502-1, 3, 17 ~ 20, 23, 30, 31) 32(9)
Same loc. (B-80, SM770502-4) 32(2) n=123(2)
Fukui pref.

[Mikuni-2] Mikuni-cho, Tojinbo, on rock-wall of seaside (S. Matsumoto, May 3, 1977) 32(1)

[Mikuni-2] Mikuni-cho, Oshima, on rocky-ground of seaside (S. Matsumoto, May 3, 32(4)

1977)

Same loc. (SM770503- 30, 32, 34) 32(3) n=ca.l23(3)
[Fukui-3] Fukui-shi, Sugao (B-79, M. Nakata) 32(1)

[Nishitsu-3] Mikata-cho, Umiyama, on cutting slope of roadside (B-78) 32(1) n=123(1)

Shizuoka pref.

[Ito-2] Ito-shi, Jogasaki, on rock-wall and rocky, grassy, woody grounds of seashore (B-
53, S. Matsumoto, Dec. 31, 1975, May 15, 1976, May 8, 1977, May 29, 1977, May 19, 32(94)
1980, June 15, 1980, May 11, 1988)

Same loc. (SM880511- 34) 32(1) 2n=123 (1)

Same loc. (B-51, 52) 32(2) n=ca.123 (2)
[Ito-2] .It‘O—Shl, Jogasaki, on rock-wall and rocky, grassy, woody grounds of seashore, 32 ° 6ds/s = 36 1 40 2n=n=123,
Tsunakiri (B-159) 16¢/s: 2411+171+171
[Inatori-3] Higashi-izu-machi, Inatori, on rock-wall and woody ground of seaside (S. 32(4)

Matsumoto, Aug. 19, 1972)

Same loc. (SM720819- 6) 32(1) 2n =ca.123 (1)
[Shimoda-2] Shimoda-shi, Kakisaki to Suzaki, on rock-wall and rocky, grassy grounds 32(13)
of seashore (S. Matsumoto, May 21, 1978, Oct. 7, 1987, Oct. 11, 1987)

Same loc. (B-93) 32(1) n=123(1)
[Shimoda-2] Shimoda-shi, Soto-ura, on cutting slope of roadside faced sea (B-48, 50, 32(3)

95)

Same loc. (B-49, 56) 32(2) n=123(2)
[Shimoda-2] Shimoda-shi, Madoga-hama, back side of Hotel Buzansou (B-173) 32(1) 2n =123 (1)
[Shimoda-4] Matsuzaki-cho, Kumomi, on rock-wall and woody ground (S. Matsumoto, 32(5)

Aug. 28, 1974)

[Mikomoto-jima-1] Shimoda-shi, Oura-kaigan, on cutting slope of roadside faced sea

and roadside of human habitation (B-54, S. Matsumoto, Aug. 18, 1972, Oct. 4, 1981, 32(47)
Oct. 6, 1981)

Same loc. (B-55) 32(1) n=123(1)
[Mikomoto-jima-1] Shimoda-shi, Suzaki, Ebisu Isl., on rock-wall of seashore (B-57) 32(1) n= 123 (1)
[Mikomoto-jima-1] Shimoda-shi, Suzaki, Fuku-ura , on rock-wall of seashore (B-58) 32(1) n=123 (1)
[Mikomoto-jima-1] Shimoda-shi, Tsumeki-saki, on rock-wall and rocky, grassy grounds 32(40)
of seashore (B-112, 114, S. Matsumoto, Jan. 3, 1973, May 27, 1973, July 17, 1975)

Same loc. (B-113) 32(1) n= 123 (1)
[Mikomoto-jima-1] Shimoda-shi, Kisami to Tatado-kaigan, on rock-wall and rocky,
grassy, woody grounds of seashore (B-63, 65 ~ 68, 70, 94, S. Matsumoto, May 27, 32(19)

1973)

Same loc. (B-59) 32(1) 2n =123 (1)

Same loc. (B-60 ~ 62, 64, 69) 32(5) n=123(5)
[Mikomoto-jima-3] Minami-izu-cho, Ose, on cutting slope of roadside faced sea and
roadside of human habitation (B-42, S. Matsumoto, Dec. 26, 1972, May 16, 1976) 32(48)

[Shizuoka-1] Shizuoka-shi, Hiramatsu, on artificial rock-wall near sea (S. Matsumoto, 32(14)
Apr. 21, 1973, May 20, 1973)

Same loc. (SM730520-2, 11) 32(2) n=123(2)
[Shizuoka-1] Shizuoka-shi, Shikiji, on bank of roadside (S. Matsumoto, Aug. 30, 1973) 32,16(4)

[Shizuoka-2] Shizuoka-shi, Sekibe, on artificial rock-wall along stream near sea (B-71) 32(1) 2n=n=123(1)

Mie pref.

[Namikiri-1] Daio-cho, Daio-zaki, on rock-wall of seaside (B-87, 89 ~ 92, 96 ~ 99) 32(9)
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Same loc. (B-88, 100)
[Kimoto-4] Kumano-shi, Oniga-jo, on rock-wall of seaside (B-31)
Same loc. (B-30)

Wakayama pref.
[Nachi-katsuura-1] Taiji-cho, Kantori-saki, on the ground of rocky seaside (B-198)
[Nachi-katsuura-4] Koza-cho, on rock-wall in seaside forest (SM920920-13)

Same loc. (B-197)
[Kushimoto-3] Kushimoto-cho, Shiono-misaki, on rock-wall of seaside (S. Matsumoto,
Nov. 3, 1973)

Same loc. (B-196)
[Kushimoto-3] Kushimoto-cho, Oshima Isl., on rock-wall and rocky ground of seaside
(S. Matsumoto, Nov. 3, 1973, SM920920-1 ~ 3)
[Gobo-4] Mihama-cho, Hino-misaki, on rock-wall and rocky ground of seaside (B-192,
194, 195)

Same loc. (B-193)

Tottori pref.
[Hamasaka-3] Iwami-cho, Uratomi-kaigan, on rocky, grassy woody grounds of seashore
(S. Matsumoto, Apr. 1, 1972)

Hiroshima pref.
[Hiroshima-2] Hiroshima-shi, Ujina-jima, on woody ground (B-172)

Tokushima pref.
[Hiwasa-4] Hiwasa-cho, the end of highway "Minamiawa sun-line", on cutting slope of
roadside faced sea (B-27, M. Nakata)

Kochi pref.
[Muroto-misaki-3] Muroto-shi, Moto (B-115)
[Aki-1] Aki-shi, Nishino-hama, Oyama-zaki, on rock-wall of seaside (B-125, 126)

Same loc. (B-28, M. Nakata, B-124)
[Tosa-shimizu-1] Tosa-shimizu-shi, Ari-saki, on rocky ground of seaside (B-29, M.
Nakata)
[Tosa-shimizu-2] Tosa-shimizu-shi, Ashizuri-misaki, on rock-wall of seaside (B-123)
[Tosa-shimizu-3] Tosa-shimizu-shi, Tatsugushi, on rock-wall of seaside (B-121)

Same loc. (B-122)
[Tosa-shimizu-3] Otsuki-cho, Kosaitsuno-kaigan, on cutting slope of roadside faced sea
(B-120)

Same loc. (B-119)

Nagasaki pref.
[Nagasaki-3] Shikimi-machi, on rocky ground of seaside (B-26, H. Nakanishi)
[Nagasaki-4] Nagasaki-shi, around of Kosedo-cho, on rock-wall and rocky, grassy,
woody grounds (B-128, 130 ~ 134, 140 ~ 143, S. Matsumoto, Nov. 24, 1989, Nov. 26,
1989)

Same loc. (B-127, 129)
[Nomo-zaki-3] Nomo-zaki, on cutting slope of roadside near sea (B-137, S. Matsumoto,
Nov. 25, 1989)
[Nomo-zaki-3] Nomo-zaki, on rock-wall and rocky, grassy, woody grounds of seaside
(B-136, S. Matsumoto, Nov. 25, 1989)

Same loc. (B-135)
[Nomo-zaki-3] Kaba Isl., on rock-wall of seaside and cutting slope of roadside (B-138,
139, S. Matsumoto, Nov. 25, 1989)
[Fukue-4] Fukue-shi, Takada (B-227, O. Terai, Mar. 23, 1994)
[Fukue-4] Fukue-shi, Kamiotsu (B-237 ~ 239, O. Terai, Mar. 23, 1994)
[Fukue-4] Fukue-shi, Nagate (B- 241, O. Terai, Mar. 23, 1994)

32(2)
32(1)
32(1)

32(4)

32(1)

32(1)

32(1)
32(2)
32(2)

32(1)

32(1)
32(1)
32(1)

32(1)

32(1)

32(1)

32(127)

32(2)

32(29)

32(22)
32(1)
32(29)

32(1)
32(3)
32(1)

n=123(2)
n=123 (1)
2n =ca.123 (1)
2n =123 (1)
2n =123 (1)
2n=123 (1)
2n-=-123-1)
2n=123(1)
n=ca.l23 (1)
n=ca.123 (1)
n=123(2)
n=123 (1)
n=123(1)
n=ca.123 (1)
n=ca.l23 (1)
n=123(1)
n=123(2)
2n =123 (1)
2n =123 (3)
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Same loc. (B-240)
[Fukue-4] Fukue-shi, Toraku (B-248, O. Terai, Mar. 23, 1994)

Same loc. (B-249)
[Fukue-4] Fukue-shi, Minami-kawara (B-250 ~ 252, O. Terai, Mar. 23, 1994)
[Fukue-4] Fukue-shi, Kashinoura (B-253, 254, O. Terai, Mar. 23, 1994)
[Tomie-1] Fukue-shi, Shimosakiyama (B-244, O. Terai, Mar. 23, 1994)
[Tomie-1] Fukue-shi, Sakiyama-kou (B-245, O. Terai, Mar. 23, 1994)
[Tomie-3] Fukue-shi, Kokuzo (B-228, O. Terai, Mar. 23, 1994)
[Tomie-3] Tomie-cho, Tao (B-230, 231, O. Terai, Mar. 23, 1994)

Same loc. (B-229, O. Terai, Mar. 23, 1994)
[Tomie-3] Tomie-cho, Tanoe ( B-232, 233, O. Terai, Mar. 23, 1994)
[Tomie-3] Tomie-cho, Tomie (B-234, O. Terai, Mar. 23, 1994)
[Tomie-3] Tomie-cho, Dake (B-235, O. Terai, Mar. 23, 1994)
[Tomie-3] Tomie-cho, Yamashita (B-236, O. Terai, Mar. 23, 1994)
[Tomie-3] Fukue-shi, Kamisakiyama-1 (B-242, O. Terai, Mar. 23, 1994)
[Tomie-3] Fukue-shi, North of Abunze (B-243, O. Terai, Mar. 23, 1994)
[Tomie-3] Fukue-shi, Kamisakiyama (B-246, O. Terai, Mar. 23, 1994)

Same loc. (B-247, O. Terai, Mar. 23, 1994)

Oita pref.
[Sagaseki-3] Sagaseki-cho, Ohira, on stone wall of seaside (B-255)
[Sagaseki-1] Sagaseki-cho, Sekizaki, on rock wall of seaside (B-256 ~ 260)
[Tsuru-misaki-3] Tsurumi-cho, Tsuru-misaki, on rock-wall of seaside (B-261 ~ 263)
[Usa-1] Kakaji-cho, Nagasaki-bana, on rock-wall of seaside (B-267 ~ 269)
Same loc. (B-264 ~ 266)
[Hime-jima-2] Kunimi-cho, Konpira-bana, on rock-wall of seaside (B-271, 272)
Same loc. (B-270)
[Hime-jima-2] Kunimi-cho, Narahara, on rock-wall of seaside (B-273)

Miyazaki pref.
[Hyuga-aoshima-2] Miyazaki-shi, Kochiumi, northern part of Kinchaku Isl. (SMO11112-
16, 17, T. Iwashina)
Same loc. (B-182, 183)
[Obi-1] Nichinan-shi, Udo-zaki, on rock-wall of seaside (B-169 ~ 171)
Same loc. (B-168)
[Obi-2] Nichinan-shi, Odotu, Inohana-zaki (SM911112-7 ~9, T. Iwashina)
Same loc. (B-176 ~ 181)
[Shibushi-2] Kushima-shi, Takamatsu (B-175, SM911112-1 ~ 3, T. Iwashina)
Same loc. (B-174)

Kumamoto pref.
[Misumi-2] Ariake-cho, Biro Isl., on rock-wall of seaside (B-155, M. Takamiya)
[Minamata-2] Kawachi-cho (B-22 ~ 25, R. Hirayama)
[Ushibuka-4] Ushibuka-shi, Shimosu-jima, below Turuba-yama park, on seaside (B-201
~ 208, T.Iwashina)

Same loc. (B-199, 200)

Kagoshima pref.
[Onejime-4] Nejime-cho, Nejime bay, on cutting slope of roadside (B-164)
[Kaimon-dake-2] Yamakawa-cho, Yamakawa bay, on volcanic rock-wall in forest faced
sea (B-163)
[Sata-misaki-1] Sata-cho, Izashiki, on rock-wall of seaside (B-165)
[Sata-misaki-2] Sata-cho, Shima-domari, on woody ground of seaside (B-167)
Same loc. (B-166)
[Sata-misaki-3] Yamakawa-cho, Nagasaki-bana, on rock-wall of seaside (B-161, 162)
Same loc. (B-160)

32(1)
32(1)
32(1)
32(3)
32(2)
32(1)
32(1)
32(1)
32(2)
32(1)
32(2)
32(1)
32(1)
32(1)
32(1)
32(1)
32(1)
32(1)

32(1)
32(5)
32(3)
32(3)
32(3)
32(2)
32(1)
32(1)

32(2)

32(2)
32(3)
32(1)
32(3)
32(6)
32(4)
32(1)

32(1)
32(4)

32(8)

32(2)

32(1)
32(1)

32(1)
32(1)
32(1)
32(2)
32(1)

2n=123 (1)
2n = 123(1)
2n=123(2)

2n=123 (1)
2n=123 (1)

2n=123 (1)

2n=123 (1)

2n=123 (1)

2n =123 (3)

2n =123 (1)

2n= 123 (2)

2n=123 (1)

2n =123 (6)

2n =ca.123(1)

2n=123 (1)
n=123(4)

2n =123 (2)

2n=123 (1)
2n=123 (1)

2n=ca.l123 (1)

2n=ca.l123 (1)

2n =123 (1)
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App. 3. -(continued)-
[Yakushima-tonanbu-4] Yaku Isl., Ono-aida, on rock-wall of seaside (B-18, 19, 20, 85, 32(5)
86)

Same loc. (B-17) 32(1) n=123(1)
[Kikai-jima-1] Kikai Isl., Kikai-cho, Oasato (B-217, T. Konishi & R. Hirayama, Feb.

32(1) 2n=123 (1)
27, 1994)
[Kikai-jima-1] Kikai Isl., Kikai-cho, Onotsu (B-218, 219, T. Konishi & R. Hirayama, 32(2)
Feb. 27, 1994)

Same loc. (B-220) 32(1) 2n =123 (1)
[Kikai-jima-1] Kikai Isl., Kikai-cho, Urahara (B-221, 222, T. Konishi & R. Hirayama,

32(2) 2n=123(2)
Feb. 27, 1994)
[Kikai-jima-1] Kikai Isl., Kikai-cho, Shito-oke (B-223, T. Konishi & R. Hirayama, Feb. 3201)
28, 1994)
[Akagi-na-4] Amami-oshima Isl., Nase-shi, Yagijima (B-214 ~ 216, T. Konishi & R. 32(3)
Hirayama, Feb. 25, 1994)
[Yama-2] Tokuno-shima Isl., Kanami-zaki (B-212, T. Konishi & R. Hirayama, Feb. 25, 32(1)
1994)

Same loc. (B-213) 32(1) 2n =123 (1)
[Okino-erabu-3] Okino-erabu Isl., China (B-224, 225, T. Konishi & R. Hirayama, Feb.

32(2) 2n =123 (2)
28, 1994)
[Okino-erabu-4] Okino-erabu Isl., Saozu (B-226, T. Konishi & R. Hirayama, Feb. 28, 32(1)
1994)
[Yoron-to-2] Yoron Isl., Ritcho (B-209, T. Konishi & R. Hirayama, Feb. 23, 1994) 32(1) 2n =123 (1)
[Yoron-to-2] Yoron Isl., Tujimiya, Yunnurakuen (B-210, T. Konishi & R. Hirayama,

32(1) 2n = ca.121 (1)
Feb. 23, 1994)
[Yoron-to-2] Yoron Isl., Yoron-kou (B-211, T. Konishi & R. Hirayama, Feb. 23, 1994) 32(1) 2n =123 (1)

Okinawa pref.

[Okinawa-nanbu-1] Katsuren-son, White-Beach (B-10, 12) 32(2)
Same loc. (B-11) 32(1) 2n=n=123(1),
1910 + 241 + 181
[Kukou-jima-3] Tamagusuku-son, Gyokusen-do (calcareous cave), on rocky and woody 32(11)
ground (B-9, 188 ~ 190, SM74313-C, SM911201-5 ~ 10)

Same loc. (B-8, 187) 32(2) n=123(2)
[Kukou-jima-3] Chinen-son, Kishiya (S. Matsumoto, Mar. 13, 1974) 32(2) 2n=n=123(2)
[Naha-2] Naha-shi, Shurei-mon (B-16, T. Nakaike) 32(1)

[Nanboku-daito-jima-1] Kita-daito Isl., Nagamaku, on rock-wall (B-275, T. Nakamura) 32(1) 2n =123
[Iriomote-jima-seibu-4] Iriomote Isl., Funaura, on calcareous rock-wall of seaside (B-2, 32(1)
T. Konishi)

Same loc. (B-1) 32(1) n=ca.l123 (1)
[Iriomote-jima-hokubu-4] Iriomote Isl., Sumiyoshi (B-7, T. Nakaike) 32(1)

Same loc. (B-3 ~ 6) 32(4) 2n =123 (4

115 localities 82 localities
Total R S
(830 individuals) (127 individuals)

*(N): a number of individuals, s/s: spore number per sporangium (64: 64 haplo-spores, 32: 32 diplo-spores), 2n: chromosome number in

mitosis, n: a number of bivalent in meiosis.
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Appendix 4. List of locality and the cytological data on C type of Cyrtomium falcatum complex

Locality ([ ]: mapping index, C-: stock-culture number, Cytological Data* (N)

SM: Matsumoto collection number) S/S Jnorn

Chiba pref.

[Mobara-2] Ichinomiya-cho, on forest floor along river (S. Matsumoto, Sept. 13, 1971) 64(2)
[Kamogawa-1] Amatsu-kominato-cho, Mt. Kiyosumi, forest edge in vallay (TBG13197) 64(1)
Tokyo pref.
[Tokyo-tohokubu-4] Chiyoda-ku, Hibiya Park on banks of stream (S. Matsumoto, Oct.
64(12) n=ca.82(3)
10, 1972)
[Tokyo-tohokubu-4] Taito-ku, Ueno Park, on rock-wall in forest floor (SM921001-1, C- 64(3)
33,34)
[Tokyo-seinanbu-1] Minato-ku, Shizen-kyoiku-en, on forest floor along stream (S. 64(2)
Matsumoto, Jan. 20, 1973)
Kanagawa pref.
[Yokosuka-1] Yokosuka-shi, Kannon-zaki, on rock-wall in forest near sea (S. 64(4)
Matsumoto, July 14, 1971)
[Misaki-1] Miura-shi, Matsuwa, on forest floor of hill side (S. Matsumoto, July 18,
64(2) n=282()
1972)
Shizuoka pref.
[Numazu-2] Ohito-cho, Mt. Jo-yama, on forest floor of the vallay (C-5) 64(1)
[Shimoda-1] Kawazu-cho, Onabe, on mountain slope in forest (C-22, S. Matsumoto,
64(2) 2n = 164 (1)
Nov. 4, 1974)
[Shimoda-1] Kawazu-cho, Otaki, on mountain slope in forest (S. Matsumoto, May 5, 64(3)
1973)
[Shimoda-2] Shimoda-shi, Shikine, Mamushiga-kubo, on rocky forest floor (C-2, 3, 23) 64(3) n= 282 (3)
[Shimoda-2] Shimoda-shi, Shimoda-cho, Kasuga-yama, on rocky forest floor (C-4, 64(6)
SMS811005-4, 15, 20, SM880510-6 ~ 8)
[Shimoda-2] Shimoda-shi, Soto-ura, on bank of stream (C-6) 64(12) 2n =164 (1)
[Shimoda-2] Shimoda-shi, Shiro-yama-koen, on rock-wall in forest floor (C-8, 25) 64(2) 2n =164 (1)
[Shimoda-2] Shimoda-shi, Kaki-saki, on cutting slope of roadside in forest (C-24) 64(1)
[Shimoda-2] Shimoda-shi, Shimoda-machi 1-chome (S. Matsumoto, Oct. 4, 1981) 64(3)
[Shimoda-2] Shimoda-shi, Shimoda-machi 6-chome (S. Matsumoto, Oct. 6, 1981) 64(3)
[Shimoda-2] Shimoda-shi, Shimoda-machi Hachiman-jinja (S. Matsumoto, Oct. 7, 1981) 64(2)
[Shimoda-2] Shimoda-shi, Kami-osawa to Takohma (S. Matsumoto, Oct. 7, 1981) 64(3)
[Shimoda-2] Shimoda-shi, mouth of Kami-osawa, left-side stream, on cutting slope of
. 64(2)
mountain road (C-39, 40)
[Shimoda-2] Shimoda-shi, Naka (S. Matsumoto, Dec. 31, 1972, Oct. 11, 1981) 64(5)
[Shimoda-3] Matsuzaki-cho, Ikeshiro to Mt. Chokuro, on mountain slope (C-47) 64(1)

Same loc. (C-26) 64(1) 2n =164 (1)
[Shimoda-3] Nishiizu-cho, Miyagahara, on mountain slope (C-1) 64(1) 2n =164 (1)
[Mikomoto-jima-1] Shimoda-shi, Ora, on rocky forest floor (C-9, 11 ~ 13, 15~ 21, 35, 64(24)

36, S. Matsumoto, Mar. 14, 1982, Oct. 4, 1981)

Same locality (C-10, 14) 64(2) 2n = 164 (2)
[Mikomoto-jima-1] Shimoda-shi, Tatado, on forest floor of the small valley (C-7) 64(1) 2n =164 (1)
[Mikomoto-jima-4] Minami-izu-cho, Ose, on bank of valley and forest floor (frond 64(50)
specimen: SM760516-5, 6, 8,9, 11 ~ 13, 17, 31, pinna specimen: 41 samples)

[Shizuoka-1] Shizuoka-shi, Hiramatsu, on artificial rock-wall near sea (SM730421-1, 2,

64(12) 2n =164 (1)
S. Matsumoto, May 20, 1973)
[Shizuoka-2] Shizuoka-shi, Sokusawa, on rocky bank of stream (SM730712-7, 12 ~ 14) 64(4)
[Shizuoka-3] Shizuoka-shi, Makigaya to Ubume, on rocky mountain slope in forest (S.

64(10) 2n =164 (1)
Matsumoto, Apr. 29, 1973, May 3, 1973)

Same loc. (SM730429-11) 64(1) n=282(1)
[Shizuoka-4] Shizuoka-shi, Sekibe, on artificial rock-wall along stream near sea (C-31) 64(1) n=_82,2n=164

-(continued)-
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[Hamamatsu-1] Inasa-cho, Kanazashi (M. Yamamoto, Dec. 14, 1975) 64(5)

Kyoto pref.
[Kyoto-tonanbu-3] Kyoto-shi, Kiyomizu-dera (S. Matsumoto, Jan. 15, 1973) 64(1)

Tottori pref.
[Hamasaka-3] Iwami-cho, Uratomi-kaigan, on rocky, grassy woody grounds of seashore

64(1) n=82(1)
(SM730513-2)
Hiroshima pref.
[Hiroshima-2] Hiroshima-shi, Ujina-jima, on woody ground (C-32) 64(1) 2n=164 (1)
Fukuoka pref.
[Sefuri-san-1] Nakagawa-cho, Tsukushi-yabakei, on stone wall (C-42) 64(1)
[Fukuoka-4] Fukuoka-shi, Jochu, on stone wall (C-43) 64(1)
Nagasaki pref.
[Nagasaki-4] Nagasaki-shi, around of Kosedo-cho, on rock-wall and rocky, grassy, 64(29)

woody grounds (S. Matsumoto, Nov. 24, 1989, Nov. 26, 1989, pinna specimens)
Same loc. (C-27, 29, 30) 64(3) 2n = 164 (3)
[Nomo-zaki-3] Nomo-zaki, on cutting slope of roadside near sea (S. Matsumoto, Nov.

25, 1989, pinna specimens) 64(3)
[Nomo-zaki-3] Kaba Isl., Gyoja-yama to Tojinse, on mountain slope in forest (cutting 64(1)
slope of roadside (S. Matsumoto, Nov. 25, 1989)
Same loc. (C-28) 64(1) 2n =164 (1)
[Tomie-3] Fukue-shi, between Osako and Kodomari (C-41) 64(1)
Oita pref.
[Saeki-3] Honjo-mura, Onagara limestone cave, on rock-wall near stream (C-37, 38) 64(2)
Kumamoto pref.
[Touchi-4] Itsuki-mura, Takenokawa, on calcareous rocky slope (SM750504-21, 24) 64(2) 2n =164 (1)
[Sajiki-3] Kuma-mura, Siroishi, Iwado-lime stone cave (SM750503-21, 22) 64(2) 2n =164 (1)
[Hitoyoshi-4] Hitoyoshi-shi (Mitui 1965) 64 n=282
Korea
Cheju do (Quelpart Isl.) (C-44, 45, T. Nakaike ) 64(2)
China
Jangsi prov., Guashan, on stone wall in administer house of Guanshan Forest Reserve 64(1)
(C-46)
Zhejiang Prov., Zhoushan Qundao Isls, Putuo shan, on valley of Hou-ji temple (C-48 ~ 64(3)
50, S. Matsumoto & J.-H. Gu)
Taiwan
Taitung Prov.: Tianlong Bridge ( REE M4 ), Wulu (#EHE), Haiduan Xiang ( HE3EH ), 64(1)
alt. 750-850 m, on calcareous rock-wall (C-51)
Taitung Prov.: Xhiaoguihu (/\ &i#), Beinan Xiang (B1E#K), alt. 1600-2000 m [SMOO-
127. 129, Jinn-Fen Chen (Bi;43) ] SHE
Taitung Prov.: Lanyu Isl. [SM00-130, Jinn-Fen Chen (By£%3) ] 64(1)
49 localities 19 localities
Total s .
(246 individuals) (27 individuals)

*#(N): a number of indi iduals, S/S: spore number per Sporan; ium (64: 64 ha lo-s; ores), 2n: chromosome number in mitosis, n: a number
\% P!
of bivalent in meiosis.



X TVFVEATE (Y SR O8GRI

Appendix 5. Locality on herbarium specimens of A1 type having the 64 spored sporangium and the single

color type of indusium in Cyrfomium falcatum complex

[Mapping Index] Locality

—
Q
#

Hokkaido
[Horo-izumi-4] Samani-cho, Horoman (Y. Takahashi, 1970, TNS)
[Horo-izumi-4] The foot of Mt. Apoi, on the cliff of seaside (T. Nakai, Aug. 1928, TI)
[Horobetu-onsen-1] Shiraoi-cho, Kojou-hama (M. Hara, 1973, TNS)
[Abuta-4] Coast of Abuta-cho (T. Kashiwagi, 1966, TNS, TOFO)
[Esan-1] Todohokke-mura, Esan (M. Hara, 1980, TNS)
[Esan-1] Todohokke (Esan-misaki), among rock on the cliff faced sea (Siro Matsumoto, Aug. 13, 1967, TI)
[Hakodate-2] Hakodate-shi, Tachimachi-misaki (M. Hara, 1976, TNS)
[Shima-kotan-2] Iwauchi-cho, Katanakake-misaki (M. Hara, 1979, TNS)
[Kuon-4] Taisei-cho, Horokoshi-misaki (M. Hara, 1979, TNS)
[Toshima-oshima-2] Matsumae-cho, Rito-kojima (K. Kimura, 1957, TNS)

Aomori pref.
[Hachinohe-toubu-4] Hachinohe-shi, Tanesashi (M. Neichi, 1984, TNS)
[Kaijo-dake-1] Hachinohe-shi, Kane-hama (M. Neichi, 1984, TNS)
[Shiriya-zaki-1] Higashi-dori-mura, Shiriya-zaki Lighthouse (H. Usui, 1951, TNS)
[Ohma-2] Oma-cho (T. Sudo, 1972, TNS)
[Tappi-saki-2] Tairadate-mura, Yazou-gama (N. Saito, 1980, TNS)
[Tappi-saki-3] Minmaya-mura, Tappi-saki (N. Saito, 1972, TNS)
[Fukaura-2] Iwasaki-mura, Matsu-ura (M. Neichi, 1984, TNS)
[Iwadate-1] Iwasaki-mura, Itagai (N. Saito, 1970, TNS)
Cited from Yamamoto & Nakaike 1988 (9 sites, 41 samples)
[Hachinohe-tobu-4] Hachinohe-shi, Osuka-kaigan (A. Yamamoto & T. Nakaike, 1987, n0.6,7,9 ~ 11, TNS)
[Hachinohe-tobu-4] Hachinohe-shi, Fukakubo-kaigan (A. Yamamoto & T. Nakaike, 1987, no. 12 ~ 16, TNS)
[Kaijo-dake-1] Hachinohe-shi, Kane-hama (A. Yamamoto & T. Nakaike, 1987, no. 15 ~ 19, TNS)
[Mutsu-yokohama-1] Higashi-dori-mura, Monomi-saki (A. Yamamoto & T. Nakaike, 1987, no. 44 ~ 57, TNS)
[Ohata-1] Ohata-cho, Tsuriya-hama (A. Yamamoto & T. Nakaike, 1987, no. 66, TNS)
[Sai-4] Sai-mura, Gankake-iwa (A. Yamamoto & T. Nakaike, 1987, no. 95, TNS)
[Sai-4] Sai-mura, Iso-dani (A. Yamamoto & T. Nakaie, 1987, no. 96, 97, TNS)
[Tappi-saki-2] Imabetsu-cho, Oku-hirabu (A. Yamamoto & T. Nakaike, 1987, no. 100 ~ 104, TNS)
[Tappi-saki-2] Imabetsu-cho, Horotsuki-kaigan (A. Yamamoto & T. Nakaike, 1987, no. 105, 106, TNS)

Iwate pref.
[Todoga-saki-3] Miyako-shi, Shigemo (T. Sudo, 1985, TNS)
[Todoga-saki-3] Miyako-shi, Shigemo U-iso (H. Okuyama, 1950, TNS)
[Kuji-3] Kuji-shi, Samurai-hama-cho, Yoko-numa (Y. Nakajima, 1982, TNS)
[Kuji-4] Kuji-shi, Samurai-hama-cho, Yoko-numa (Y. Oda 1976, TNS)
[Rikuchu-noda-2] Fudai-mura (M. Takahashi, 1967, TNS)
[Kesen-numa-1] Ofunato-shi, Goishi-kaigan (Koyama & Hotta, 1967, TNS)

Akita pref.
[Fukura-3] Kisagata-cho, Kosuna-gawa (H. Obata, 1982, TNS)

Yamagata pref.
[Fukura-4] Yusa-cho, Hiratsu (N. Kato, 1984, TNS)
[Atami-3] Atami-cho, around Atami station (A. Yamamoto, 1981, TNS)

Miyagi pref.
[Kinkazan-1] Oshika-cho, Kinkazan Isl. (M. Kikuchi, 1967, TNS)

Tokyo pref.
[Miyake-jima] Kamitsuki-mura (Y. Jotani, 1934, TNS)
[Miyake-jima] Kamitsuki-mura (K. Hayashi, 1937, TNS)
[Mikura-jima] Mikura-jima-mura, Sato (Kurokawa & Tamaoki, 1975, TNS)

O00000O00O0O0
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[Mikura-jima] Mikura-jima-mura (Y. Jotani, 1934, TNS)
[Hachijo-jima] Hachijo-cho, Mihara-yama (H. Endo, 1983, TNS)
[Hachijo-shozoku-shoto] Tori-shima Isl. (I. Fujiyama, 1950, TNS)

Niigata pref.
[Kashiwazaki-4] Kashiwazaki-shi, Higashino-wa (I. Oozu, 1984, TNS)

Shizuoka pref.
[Mikomoto-jima-2] Shimoda-shi, Mikomoto Isl. (K. Inoue, 1982, TNS)

Tottori pref.
[Tottori-hokubu-4 ] Seijo-mura (N. Hiraoka, June 8, 1930, TI)

OO0

No. of locality: 47
*IC: Indusium's colour, O : graish white, @ : blackish, U: unknown.
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Appendix 6.  Locality on herbarium specimens of A2 type having the 64 spored sporangium and the two

color types of indusium in Cyrtomium falcatum complex

[Mapping Index] Locality IC*
Tokyo pref.
[Hahajima-retto] Between Sekimon-san to Kita-minato (T. Tsuyama, Apr. 4, 1936, TI). @
[Kazan-retto] Kita-iwo-jima Isl. (Nakai, June 1919, TI). U
[Kazan-retto] Kita-iwo-jima Isl., the ruins of a Ishino-mura (T. Yasui, July 10, 1986, Yasui collection) U
[Kazan-retto] Kita-iwo-jima Isl. (TNS456496, TNS456497) U
Kochi pref.
[Kashiwa-jima-4] Sukumo-shi, Okino-shima (K. Yamaoka, 1980, TNS) [ ]
Nagasaki pref.
[Tomie-3] Fukue Isl. (in Goto Isls), southern foot of Mt. Hino-dake (M. Futoh, Apr. 11, 1956, KYO) ®
Kagoshima pref.
[Sata-misaki-2] Sata-cho, Sata-misaki (Y. Shimada, Oct. 10, 1954, KYO) O
[Sata-misaki-3] Yamakawa-cho, Nagasaki-bana (K. Kawahara, 1982, TNS) @)
[Nomadake-1] Kasasa-cho, Hanayama (K. Takesako, 1977, TNS) [ ]
[Bo-1] Bonotsu-cho, Kushi (K. Kawahara, 1979, TNS) ®
[Satsuma-kuro-shima] Mishima-mura, Kuro-shima (K. Takesako, 1981, TNS) @
[Satsuma-kuro-shima] Kusagaki Isls. (K. Daicho, 1980, TNS) O
[Tanega-shima-nanbu-4] Mimami-tane-cho, Suna-saka (T. Nakaike) O
[Yaku-shima-seihokubu-2] Kamiyaku-cho , Nagata (M. Kawabata, 1967, TNS) O
[Yaku-shima-seinannbu-1] Yaku-cho, Nakama (M. Kawabata, 1959, TNS) @)
[Yaku-shima-seinanbu-1] Yaku-cho, Kurio-tsukasaki (M. Kawabata, 1959, TNS) O
[Yaku-shima-seinanbu-1] Yaku Isl., Kurio, around the river mouth of Kuriogawa, alt. 0-20 m (T.Yamazaki, H. Ohba, J. Murata o
& S. Akiyama, 2295, TI)
[Yakushima-seinanbu-2] Yaku-cho, Yudomari (M. Kawabata, 1959, TNS) O
[Okino-erabu-4] Okino-erabu Isl., China-cho, Kami-shiro, along mountain path (M. Tagawa & K. Iwatsuki, Aug. 2, 1958, KYO) O
[Yoron-to-2] Yoron-cho (N. Kurosaki, Mar. 28, 1966, KYO) U
[Yoron-to-2] Yoron-cho, Imae (K. Takesako, 1984, TNS) [ }

Okinawa pref.
[Oku-2] Kunigami-son, Mt. Hetona (R. Yoroi, 1973, TNS)
[Oku-2] Kunigami-son, (M. Takara & T. Takara, 1980, TNS)
[Oku-2] Kunigami-son, near sea shore of Oku (K. Shimabuku, 1973, TNS)
[Oku-4] Kunigami-son, Ibu (M. Takara & T. Takara, 1981, TNS)
[Hetona-1] Kunigami-son, Henoki (M. Takara & T. Takara, 1981, TNS)
[Hetona-2] Kunigami-son, Noha (M. Takara & T. Takara, 1982, TNS)
[Hetona-3] Ogimi-son, Nejime (M. Kawabata, 1985, TNS)
[Kunigami-taira-1] Higashi-son, Izena (M. Takara & T. Takara, 1984, TNS)
[Kunigami-taira-4] Nago-shi, Meiji-yama (M. Takara & T. Takara, 1982, TNS)
[Theya-jima] Theya Isl. (T. Takara, 1982, TNS)
[Nakasone-4] Nakijin-son, Ama-soko (M. Takara & T. Takara, 1977, TNS)
[lejima-2] Te-jima Isl., Mt. Shiro-yama (K. Shimabuku, May 4, 1974, RYU, KYO, TNS)
[Nago-3] Sezoko Isl. (K. Shimabuku, Apr. 19, 1974, RYU, TNS)
[Nago-3] Sezoko Isl. (M. Takara & T. Takara, 1977, TNS)
[Tonaki-jima-1] Aguni Isl. (T. Takara, 1982, TNS)
[Tonaki-jima-2] Tonaki Isl. (T. Takara, 1982, TNS)
[Kerama-retto-1] Tokashiki Isl., Tokashiki (M. Takara & T. Takara, 1978, TNS)
[Kerama-retto-1] Tokashiki Isl. (Y. Miyagi & Oyadomari, May 4, 1973, Y. Miyagi & Takashima, May 16-19, 1974, RYU)
[Kerama-retto-3] Zamami Isl. (M. Takara & T. Takara, 1980, TNS)
[Kerama-retto-3] Zamami Isl. (K. Shimabuku, July 1, 1972, RYU)
[Kerama-retto-3] Kerama Isls., Aka Isl. (Y. Miyagi & Kaba-shima, May 23-26, 1974, RYU)
[Kerama-retto-3] Kerama Isls., Aka Isl. (K. Shimabuku, Nov. 27, 1978, RYU)
[Kerama-retto-4] Geruma Isl. (K. Shimabuku, 1977, TNS)

0000000000000 0000CO00O O
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[Kerama-retto-4] Kerama Isls., Geruma Isl. (Y. Miyagi, no. 7829, no. 7591, RYU)
[Miyako-jima-3] Mt. Oshikawa (K. Shimabuku, 1974, TNS)

[Yonaguni-jima] Yonaguni Isl., Agari-saki (San aisati) (K. Shimabuku, Oct. 3, 1973, RYU)
[Yonaguni-jima] Kubura (K. Tamaoki, 1973, TNS)

[Yonaguni-jima] Kubura (M. Furuse, Sept. 28, 1972, RYU)

OX NOX NGO

No. of locality: 49
*IC: Indusium's colour, O : graish white, @ : blackish, U: unknown.
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Appendix 7. Locality on herbarium specimens of B type having the 32 spored sporangium and the two

color types of indusium in Cyrtomium falcatum complex

—
Q
%

[Mapping Index] Locality

Aomori pref.
[Shiriyazaki-2] Higashi-dori-mura, Shirikari (T. Sudo, 1972, TNS)
[Tappisaki-4] Kodomari-mura, Kayobe-sawa (N. Saito, 1980, TNS)
(Shimokita-hanto, Shiriya-zaki (cited from Yamamoto & Nakaike, 1988)

cc 0@

Iwate pref.
[Rikutyu-noda-3] Kuji-shi, Ube-cho, Kosode (Y. Oda, 1977, TNS)
[Iwaizumi-1] Tanohata-mura, Raga (Y. Oda, 1981, TNS)
[Taro-2] Taro-cho, Masaki (T. Sudo, 1985, TNS)
[Otsuchi-1] Yamada-cho, Funakoshi-oshima (M. Takahashi, 1978, TNS)
[Ayari-3] Sanriku-cho, Yoshi-hama (Y. Takano, 1983, TNS)

[ N Nepan

Akita pref.
[Iwadate-2] Yamori-cho, Takinoma-kaigan (S. Okita, 1982, TNS)
[Funakawa-4] Oga peninsula, Ohama (J. Takada, 1983, TNS)
[Kisakata-1] Kaneura-cho, Kaneura (J. Takada, 1983, TNS)
[Toga-2] Oshika-shi, Kamo-aosuna (Y. Horii, 1979, TNS)

cO0O0

Yamagata pref.
[Fukura-1] Yusa-cho, Meshika (N. Kato, 1984, TNS)
[Fukura-2] Yusa-cho,Fukura (N. Kato, 1984, TNS)
[Sakata-3] Yusa-cho, Hiko (N. Kato, 1984, TNS)
[Tobishima] Sakata-shi, Tobi-shima Isl. (N. Kato, 1967, TNS)
[Mitsuse-1] Tsuruoka-shi, Kamo (N. Kato, 1984, TNS)
[Mitsuse-1] Tsuruoka-shi, Yuno-hama (T. Nagasawa, 1906, TNS)
[Mitsuse-2] Tsuruoka-shi, Yura (N. Kato, 1984, TNS)
[Atami-3] Atami-cho, Kuretsubo (N. Kato, 1984, TNS)
[Atami-4] Atami-cho, Nezuga-seki (N. Kato, 1984, TNS)

[ X NOX N NONONOX®

Miyagi pref.
[Kesen-numa-1] Karakuwa-cho, Tate (Y. Nakajima, 1980, TNS)
[Kesen-numa-1] Hirota-cho, Aomatsu Isl. (M. Takahashi, 1978, TNS)
[Kesen-numa-2] Karakuwa-cho, Misaki (Y. Nakajima, 1979, TNS)
[Yori-iso-4] Oshika-cho, Yori-iso (M. M. Takeichi, 1981, TNS)
[Yori-iso-4] Onagawa-cho, E-jima Isl. (Y. Ueno, 1970, TNS)
[Kinkazan-1] Oshika-cho, Ohara-hama (K. Matsunaga, 1979, TNS)
[Kinkazan-3] Oshika-cho, Amiji Isl. (K. Takahashi, 1976, TNS)
[Shiogama-3] Shichiga-hama, Hanabuchi-hama (O. Asano, 1981, TNS)

Fukushima pref.
[Onahama-3] Iwaki-shi, Ona-hama, Otsurugi (S. Sugano, 1982, TNS)

O

Ibaraki pref.
[Otsu-3] Kita-ibaraki-shi, Tenhi-san (I. Otani, 1978, TNS)
[Choshi-3] Hasaki-cho, Yatabe (M. Yasu & N. Wada, 1976, TNS)
[Takahagi-2] Juo-cho, Ishi-hama (N. Wada, 1970, TNS)
[Hitachi-1] Hitachi-shi, Higashi-cho (N. Wada, 1975, TNS)
[Hitachi-2] Hitachi-shi, Mizuki-cho, Mizuki-kaigan (N. Wada, 1975, TNS)
[Naka-minato-4] Naka-minato-shi, Ajiga-ura (M. Yasu, 1980, TNS)
[Isohama-3] Oarai-cho, Narita-cho (K. Kawana, 1980, TNS)
[Hokota-3] Taiyo-mura, Kami-sawa (Y. Nakasaki, 1979, TNS)
[Itako-1] Kashima-cho, Kashima shrine (I. Ooya, 1978, TNS)
[Itako-3] Itako-cho, Mizuhara (N. Wada, 1973, TNS)
[Mitsukaido-4] Iwai-shi, Arakyo, Amida temple (Y. Kimizuka, 1980, TNS)
-(continued)-
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Tochigi pref.
[Utsunomiya-2] Utsunomiya-shi, Oso, Onishiki bridge, right side of the river (M. Usui, 1983, TNS)
[Oyama-3] Oyama-shi, Shiroyama-cho (M. Usui, 1981, TNS)

Saitama pref.
[Omiya-3] Ina-cho, Maru-yama (M. Shimosegawa, 1983, TNS)
[Tokyo-seihokubu-1] Koshigaya-shi, Mitsukata-guchi (M. Shimosegawa, 1982, TNS)

Chiba pref.
[Youka-ichiba-1] Choshi-shi, Shimousa-toyosato (K. Nakamura, 1983, TNS)
[Togane-1] Naruto-cho, Namikiri (K. Nakamura, 1982, TNS)
[Togane-4] Oami-shirasato-cho (K. Nakamura, 1982, TNS)
[Mobara-3] Mobara-shi, Honno, Takino-tani (K. Nakamura, 1983, TNS)
[Katsura-3] Katsura-shi, Ubara (K. Kawana, 1979, TNS)
[Ryugasaki-4] Abiko-shi, Neto-shinden (Y. Saito, 1982, TNS)
[Kamogawa-1] Amatsu-kominato-cho, Hama-ogi (Y. Saito, 1982, TNS)
[Tateyama-2] Shirahama-cho, Kawashimo (K. Kawana, 1980, TNS)

Tokyo pref.
[Tokyo-seihokubu-2] Bunkyo-ku, Mejiro-dai (M. Shimosegawa, 1984, TNS)
[Oshima] Oshima-cho, Okada (K. Kumakiri, 1979, TNS)
[Toshima] Toshima-mura (K. Tamaki, 1975, TNS)
[Nii-jima] Nii-jima, Moto-mura, Omi-yama (H. Yokouchi, 1981, TNS)
[Miyake-jima] Miyake-mura, Tsubota (A. Yamamoto, 1981, TNS)
[Hachijo-jima] Hachijo-cho, Mihara-yama (H. Endo, 1983, TNS)
[Hachijo-jima] Hachijo Isl. (K. Shirai, 1887, TNS)
[Hachijo-jima] Hachijo Isl. (K. Hayashi, 1927, TNS)
[Hachijo-jima] Hachijo Isl. (K. Hayashi, 1928, TNS)
[Hachijo-syozoku-syoto] Aoga-shima Isl., Ikeno-sawa (M. Kato & E. Miki, 1977, TNS)
[Hachijo-syozoku-syoto] Tori-shima Isl., Otoko-hama (Y. Jotani, 1961, TNS)

Kanagawa pref.
[Yokohama-1] Yokohama-shi, Naka-ku, Noge-cho (T. Hino, 1983, TNS)
[Yokosuka-1] Yokohama-shi, Kanazawa-ku, Nojima-cho (E. Fukushi, 1982, TNS)
[Misaki-1] Miura-shi, Tsurugi-saki (H. Hirabayashi, 1978, TNS)
[Misaki-3] Miura-shi, Moro-iso (M. Mase, 1977, TNS)
[Hiratsuka-1] Fujisawa-shi, Eno-shima (M. Mineyama, 1979, TNS)
[Hiratsuka-1] Fujisawa-shi, Eno-shima (T. Yamagata, 1952, TNS)
[Hiratsuka-3] Oiso-cho, Ikusawa (K. Tanaka, 1981, TNS)

Niigata pref.
[Sasagawa-2] Sanpoku-cho, Hama-shinpo (S. Sugasawa, 1982, TNS)
[Awashima-1] Awashima-ura-mura, Kamatani to Hatiman-bana (T. Nakaike, 1982, TNS)
[Kamo-4] Shimoda-mura, Yagi-bana (T. Takahashi, 1982, TNS)
[Yahiko-3] Maki-cho, Kakuta-misaki (T. Takahashi, 1981, TNS)
[Kashiwazaki-3] Kashiwazaki-shi, Miyakawa (S. Sugazawa, 1984, TNS)
[Anegasaki-1] Anegasaki-cho, Kamiwa (I. Ootu, 1984, TNS)
[Ttoigawa-1] Nou-cho (T. Iwano, 1948, TNS)
[Washizaki-2] Ryotu-shi, Waki (M. Saito, 1979, TNS)
[Washizaki-3] Aikawa-cho, Seki, Kanto-misaki (M. Saito, 1979, TNS)
[Ryotsu-2] Ryotsu-shi, Shii-domari (M. Saito, 1980, TNS)
[Ryotsu-3] Ryotsu-shi, Shirase (M. Saito, 1978, TNS)
[Aikawa-1] Aikawa-cho, Katabe (M. Saito, 1979, TNS)
[Aikawa-4] Aikawa-cho (M. Saito, 1978, TNS)
[Kawarada-1] Sawata-cho, Futami (M. Saito, 1983, TNS)
[Ogi-3] Ogi-cho, Sawasaki (M. Saito, 1979, TNS)
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Toyama pref.
[Tomari-3] Asahi-cho, Miyazaki (T. Ooshima, 1982, TNS)
[Abuga-shima-3] Himi-shi, Nakata to Nakanami (T. Ooshima, 1982, TNS)
[Abuga-shima-4] Himi-shi, Kosakai (S. Komaki, 1981, TNS)

Ishikawa pref.
[Suzu-misaki-2] Suzu-shi, Kiura (S. Komaki, 1974, TNS)
[Suzu-misaki-4] Suzu-shi, Takaya (S. Komaki, 1975, TNS)
[Noto-iida-3] Suzu-shi, Kodomari (S. Kodomari, 1974, TNS)
[Noto-iida-4] Uchiura-cho, Kurin (S. Komaki, 1981, TNS)
[Horyu-zan-1] Suzu-shi, Nagahashi (S. Komaki, 1975, TNS)
[Horyu-zan-2] Uchiura-cho, Shika-domari (S. Komaki, 1979, TNS)
[Horyu-zan-3] Wajima-shi, Sosoki (S. Okuyama, 1960, TNS)
[Ushitsu-1] Noto-cho, Ushitsu (S. Komaki, 1981, TNS)
[Ushitsu-3] Noto-cho, Hanami (S. Komaki, 1981, TNS)
[Ushitsu-4] Anamizu-cho, Kabuto (S. Komaki, 1981, TNS)
[Oguchi-seto-4] Nanao-shi, Iori-cho (S. Komaki, 1981, TNS)
[Abuga-shima-3] Nanao-shi, Odomari (S. Koaki, 1972, TNS)
[Wajima-2] Wajima-shi, Okazaki (S. Komaki, 1974, TNS)
[Wajima-3] Wajima-shi, Hekura Isl. (S. Komaki, 1979, TNS)
[Wajima-3] Wajima-shi, Nanatsu-shima, Oshima Isl. (S. Komaki, 1978, TNS)
[Anamizu-2] Anamizu-cho, Kanami (S. Komaki, 1981, TNS)
[Nanao-1] Notojima-cho, Mukan (S. Komaki, 1981, TNS)
[Nanao-2] Tatsuru-hama-cho, Kawajiri (S. Komaki, 1981, TNS)
[Nanao-4] Shika-cho, Abuya (S. Komaki, 1981, TNS)
[Himi-4] Hagui-shi, Ichinomiya-cho (S. Komaki, 1981, TNS)
[Kenchi-1] Monzen-cho, Kaiso (S. Komaki, 1978, TNS)
[Kenchi-2] Togi-cho, Shishizu (S. Komaki, 1981, TNS)
[Togi-1] Togi-cho, Ikigami (S. Komaki, 1981, TNS)
[Togi-2] Shika-cho, Akazumi (S. Komaki, 1978, TNS)
[Tsubata-1] Takamatsu-cho, Takamatsu (S. Komaki, 1981, TNS)
[Tsubata-2] Nanatsuka-cho, Shirao (S. Komaki, 1981, TNS)
[Kanazawa-2] Kanazawa-shi, Kanazawa castle (S. Komaki, 1981, TNS)
[Komatsu-4] Kaga-shi, Hashidate (S. Komaki, 1981, TNS)

Fukui pref.
[Fukui-3] Fukui-shi, Ayukawa (A. Komaki, 1982, TNS)
[Umeura-1] Echizen-cho, Tamagawa (H. Haneda, 1982, TNS)
[Obama-3] Takahama-cho, Wakasa-wada (S. Watanabe, 1980, TNS)

Shizuoka pref.
[Atami-2] Atami-shi, Hatsu-shima Isl. (T. Shimakawa, 1985, TNS)
[Ito-1] Ito-shi, Kawana bay (Y. Kimizuka, 1978, TNS)
[Ito-1] Ito-shi, Kusumi, Shiofuki-zaki (A. Suzuki, 1980, TNS)
[Ito-2] Ito-shi, Jogasaki-kaigan (T. Okawa, 1974, TNS)
[Ito-4] Higashi-izu-cho, Okawa (T. Shimakawa, 1981, TNS)
[Inatori-3] Higashi-izu-cho, Inatori (A. Suzuki, 1977, TNS)
[Inatori-3] Higashi-izu-cho, Atagawa (H. Okuyama, 1956, TNS)
[Inatori-4] Kawazu-cho, Mitaka (T. Sato, 1982, TNS)
[Gotenba-4] Numazu-shi, Momozawa vallay (T. Hosokura, 1984, TNS)
[Numazu-2] Nirayama-cho, Moriyama (A. Suzuki, 1980, TNS)
[Numazu-4] Numazu-shi, Ose-zaki (A. Suzuki, 1976, TNS)
[Shuzenji-3] Heta-mura, Ida (T. Hosokura, 1974, TNS)
[Shimoda-2] Shimoda-shi, Shirahama, Mt. Takane (M. Sakakibara, 1973, TNS)
[Shimoda-3] Nishi-izu-cho, Dogashima-onsen (Y. Kimizuka, 1983, TNS)
[Mikomoto-jima-1] Shimoda-shi, Suzaki (T. Sato, 1983, TNS)
[Mikomoto-jima-3] Minami-izu-cho, Iruma (T. Sato, 1981, TNS)
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[Shizuoka-4] Yaizu-shi, Taira (T. Sugino, 1980, TNS)

[Shizuoka-4] Shizuoka-shi, Okuzure (M. Nakagawa, 1979, TNS)
[Omae-zaki-2] Omaezaki-cho, Omaezaki (I. Yamashita, 1963, TNS)
[Hamamatsu-1] Hamamatsu-shi, Kurematsu-cho (T. Nakura, 1982, TNS)
[Hamamatsu-4] Kosai-shi, Moto-cho (T. Sugino, 1983, TNS)

Aichi pref.
[Toyohashi-3] Gamagori-shi, Sagara-cho, Kannon-do (K. Inugai, 1980, TNS)
[Toyohashi-4] Tahara-cho, Haze (K. Inugai, 1980, TNS)
[Tahara-3] Tahara-cho, Joho temple (K. Inugai, 1980, TNS)
[Toyota-3] Nagoya-shi, Tenpaku-ku, Araike (M. Fukuhara, 1985, TNS)
[Okazaki-2] Nishio-shi, Kami-hasumi-cho (K. Inugai, 1982, TNS)
[Okazaki-3] Chiryu-shi, Nishinaka-cho (K. Inugai, 1979, TNS)
[Gamagori-3] Kira-cho, Tsuhira (K. Inugai, 1979, TNS)
[Gamagori-4] Minami-chita-cho, Himaka Isl. (K. Inugai, 1981, TNS)
[Irakozaki-1] Atsumi-cho, Senfuku temple (K. Inugai, 1980, TNS)
[Irakozaki-3] Atsumi-cho, Yamada (K. Inugai, 1980, TNS)
[Gihu-2] Inuyama-shi, Zenshi-no (M. Fukuhara, 1977, TNS)
[Nagoya-nanbu-2] Tokai-shi, Arao-cho, Kan-non temple (K. Inugai, 1980, TNS)
[Nagoya-nanbu-4] Yatomi-cho, Masaki (K. Inugai, 1983, TNS)
[Handa-2] Handa-shi, Hakusan-cho (K. Inugai, 1980, TNS)
[Morozaki-1] Mihama-cho, Kowa (K. Inugai, 1979, TNS)
[Morozaki-3] Mihama-cho, Noma (K. Inugai, 1979, TNS)

Mie pref.
[Toshi-2] Toba-shi, Toshi Isl. (M. Inada, 1953, TNS)
[Namikiri-1] Ago-cho, Ichigo (H. Yamauchi, 1982, TNS)
[Namikiri-3] Daio-cho, Funakoshi (H. Yamauchi, 1983, TNS)
[Nieura-1] Nansei-cho, Hasama (H. Yamauchi, 1981, TNS)
[Shima-katsu-ura-3] Kii-nagashima-cho, Oshima (Y. Higuchi, 1972, TNS)
[Shima-katsu-ura-4] Owase-shi, Kukizaki (Y. Higuchi, 1958, TNS)
[Owase-2] Owase-shi, Shirahama (R. Tto, 1982, TNS)
[Kimoto-4] Mihama-cho, Kaminoki, Fudo-dani (H. Manago, 1982, TNS)
[Atawa-3] Kihou-cho, Ida (Y. Nakamura, 1982, TNS)
[Atawa-4] Udono-mura (Y. Nakanura, 1982, TNS)

Wakayama pref.
[Singu-4] Kumanogawa-cho, Oguchi-unehata (K. Oohora, 1979, TNS)
[Nachi-katsu-ura-1] Nachi-katsu-ura-cho, Katsu-ura (K. Oohora, 1980, TNS)
[Kushimoto-3] Kushimoto-cho, Oshima-kashino (H. Manago, 1975, TNS)
[Kurisu-gawa-1] Daito-mura, Tomisato, Shimo-kawakami (H. Manago, 1971, TNS)
[Tanami-1] Kushimoto-cho, Tanami (H. Manago, 1975, TNS)
[Tanabe-3] Minamigawa-mura, Nishi-honjo, Suga shrine (H. Manago, 1976, TNS)
[Kainan-4] Arita-shi, Miyazaki-cho, Yagi (H. Manago, 1978, TNS)
[Gobo-4] Hidaka-cho, Ao (H. Manago, 1983, TNS)
[Inami-1] Inami-cho, Kirime, Nawashiro-gawa-dani (H. Manago, 1976, TNS)

Kyoto pref.
[Kyoto-seinanbu-1] Obarano-mura, Sakamoto (H. Yamamoto, 1933, TNS)
[Shioe-2] Amino-cho, Shioe (H. Endo, 1983, TNS)

Hyogo pref.
| Takasago-1] Izumi-mura, Oshima (H. Yamamoto, 1938, TNS)
[Takasago-4] Takasago-shi, Sono, on bank near coast (M. Imada, 1957, TNS)
[Himeji-4] Ie-shima-cho, Ie-shima, Maura (N. Kurosaki, 1989, TNS)
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Tottori pref.
[Kurayoshi-1] Hawai-cho, Kami-hashizu (A. Tanaka, 1983, TNS)
[Yonago-2] Mizoguchi-cho, Udai (M. Aoto, 1984, TNS)

Shimane pref.
[Gotsu-2] Gotsu-shi, Kato (K. Oka, 1979, Y)
[Hamada-3] Hamada-shi, Shomokou-cho, Tatamiga-ura (K. Oka, 1979, Y)
[Urago-4] Oki Isl. Chibu-mura, Ninpu (K. Oka, 1967, Y)

Okayama pref.
[Banshu-akao-3] Bisen-shi, Yaki-yama (K. Morimoto, 1984, TNS)
[Shusou-4] Saeki-cho, Shioda (Y. Obata, 1984, TNS)
[Tamano-1] Tamano-shi, Nagai-ue (Y. Obata, 1984, TNS)
[Tamano-3] Kurashiki-shi, Mukuchi Isl. (T. Saito, 1985, TNS)
[Tamashima-2] Kurashiki-shi, Tsurajima-cho, Heratori shrine (K. Oka, 1982, TNS)
[Yosejima-1] Kurashiki-shi, Shimo-mizu-shima (Y. Obata, 1985, TNS)

Hiroshima pref.
[Thara-4] Fukuyama-shi, Gobun-cho (T. Takeda, 1976, TNS)
[Fukuyama-1] Fukuyama-shi, Tajiri-cho (T. Takeda, 1976, TNS)
[Fukuyama-2] Fukuyama-shi, Hashiri Isl. (T. Takeda, 1975, TNS)
[Fukuyama-3] Fukuyama-shi, Akasaka-cho, Suzutani (T. Takeda, 1977, TNS)
[Fukuyama-4] Utsumi-cho, Tajima (T. Takeda, 1975, TNS)
[Onomichi-2] Mihara-shi, Kihara-cho, Hachiga-mine (T. Takeda, 1975, TNS)
[Onomichi-4] Mihara-shi, Saki-shima, Mukoda (T. Takeda, 1977, TNS)
[Habu-1] Inno-shima-shi, Muku-ura (T. Takeda, 1975, TNS)
[Habu-3] Setoda-cho, Fukuda (T. Takeda, 1975, TNS)
[Imabari-seibu-3] Toyohama-cho, Ohama (T. Takeda, 1976, TNS)
[Kure-2] Gamakari-cho, Tado (T. Takeda, 1974, TNS)
[Kurahashi-jima-3] Kurahashi-cho, Uwaki-machi (T. Takeda, 1976, TNS)
[Kurahashi-jima-4] Kurahashi-cho, Shika-jima (T. Takeda, 1976, TNS)
[Itsuku-shima-1] Eda-jima-cho, Shoyo (T. Takeda, 1976, TNS)
[Otake-2] Otake-shi, Mae-ii-dani (T. Takeda, 1978, TNS)

Yamaguchi pref.
[Hashira-jima-2] Iwakuni-shi, Hotaka Isl. (A. Minami & S. Umemoto, 1988, Y)
[Hashira-jima-2] Iwakuni-shi, Akijo Isl. (A. Minami & S. Umemoto, 1989, Y)
[Kuga-1] Towa-cho, Mitsu Isl. (A. Minami, 1988, Y)
[Kuga-1] Towa-cho, Uchi-iri (A. Minami, 1980, TNS)
[Kuga-3] Iwakuni-shi, Kurakake Isl. (A. Minami & S. Umemoto, 1988, Y)
[Kuga-3] Iwakuni-shi, Kuro-shima Isl. (T. Nakamura, 1984,Y)
[Kuga-4] Towa-cho, north of Mamiya Isl. (A. Minami, 1989, Y)
[Kuga-4] Tachibana-cho, Tatsu-jima Isl. (A. Minami, 1979, Y)
[Ao-shima-1] Towa-cho, Ominase Isl. (A. Minami, 1980, TNS)
[Iwakuni-2] Yanai-shi, Hizumi, Nakayama (A. Minami, 1980, TNS)
[Murotsu-1] Yanai-shi, Hando Isl. (A. Minami, 1989, Y)
[Murotsu-4] Kamino-seki-cho, Uwa-jima Isl. (A. Minami, 1989, Y)
[Iwai-jima] Kamino-seki-cho, Ko-jima Isl. (A. Minami, 1989, Y)
[Iwai-jima] Kamino-seki-cho, Iwai Isl. (A. Minami, 1980, TNS)
[Susa-3] Susa-cho, Takayama (S. Miyake, 1963, Y)
[Susa-4] Susa-cho, San-ya (A. Minami, 1982, Y)
[Hofu-2] Shin-nanyou-shi, Kurokami Isl. (A. Minami, 1979, Y)
[Mishima-1] Mishima-mura (K. Oka, 1951, Y)
[Ube-1] Onoda-shi, Motoyama-zaki (S. Miyake, 1971, Y)
[Ube-1] Onoda-shi, Ryuo-zan (T. Yamada, 1976, Y)
[Agawa-4] Hohoku-cho, Tsunojima (S. Miyake, 1956, Y)
[Yasuoka-2] Shimono-seki-shi, Yoshimi (S. Miyake, 1956, Y)
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Tokushima pref.
[Awa-tomioka-1] Haneno-ura-cho, Kannon-yama (T. Nakayama, 1979, TNS)
[Hiwasa-1] Yuki-cho, Abu (T. Nakayama, 1980, TNS)
[Hiwasa-4] Hiwasa-cho, Okugata (T. Nakayama, 1977, TNS)
[Kou-ura-1] Mugi-cho, Oshima Isl. (K. Abe, 1933, TNS)
[Kou-ura-4] Shishikui-cho, Takega-shima Isl. (T. Nakayama, 1971, TNS)

Kagawa pref.
[Sanbon-matsu-2] Hiketa-cho, Homareda shrine(S. Mita, 1976, TNS)
[Takamatsu-1] Tonosho-cho, Fuchizaki shrine (S. Mita, 1976, TNS)
[Takamatsu-4] Takamatsu-shi, Yashima Isl. (S. Mita, 1979, TNS)
[Takamatsu-nanbu-3] Takamatsu-shi, Mineyama (S. Mita, 1983, TNS)
[Tamano-1] Naoshima-cho, Nao-shima Isl. (Y. Kimizuka, 1984, TNS)
[Marugame-3] Marugame-shi, lino-cho, Mt. Iino (S. Mita, 1983, TNS)
[Nio-2] Takuma-cho, Mt. Myoken (S. Mita, 1976, TNS)
[Kannon-ji-3] Kannon-ji-shi, Ibuki Isl. (Y. Kimizuka, 1981, TNS)

Ehime pref.
[Uo-jima-4] Uo-jima-mura, Uo-jima Isl. (Y. Kimizuka, 1981, TNS)
[Imabari-tobu-4] Imabari-shi, Imabari castle (Y. Kimizuka, 1981, TNS)
[Matsuyama-hokubu-3] Hojo-shi, Kashima (Y. Kimizuka, 1981, TNS)
[Gunchu-4] Futami-cho, Karazaki (M. Hyoudo, 1982, TNS)
[Sukumo-3] Nishiumi-cho, around Funakoshi (M. Hyoudo, 1981, TNS)
[Sukumo-4] Nishiumi-cho, Shimohisaya (Y. Kimizuka, 1985, TNS)
[Uogami-yama-1] Tsushima-cho, Nezumi-naki, Nagao (Y. Kimizuka, 1985, TNS)
[Tyo-kashima-1] Nishiumi-cho, Gongen-yama (Y. Kimizuka, 1985, TNS)

[Tyo-kashima-2] Nishiumi-cho, Fuku-ura to Komo-misaki (Y. Kimizuka, 1985, TNS)

Kochi pref.
[Nabari-4] Muroto-shi, Hane-cho, Hanezaki (Y. Yamamoto, 1983, TNS)
[Muroto-misaki-1] Muroto-shi, Mutsugaya (K. Yamaoka, 1979, TNS)
[Muroto-misaki-3] Muroto-shi, Gyoto-zaki (K. Yamaoka, 1982, TNS)
[Tei-4] Aki-shi, Akano (Y. Yamamoto, 1984, TNS)
[Aki-1] Tano-cho, Ono (Y. Yamamoto, 1982, TNS)
[Kubokawa-1] Naka-tosa-cho, Yamauchi (S. Miyazaki, 1979, TNS)
[Kubokawa-2] Naka-tosa-cho, Yaika (S. Miyazaki, 1985, TNS)
[Tosa-saga-1] Saga-cho, Nono-ura (K. Yamaoka, 1979, TNS)
[Tanono-3] Towada-mura, Shirai-gawa (S. Miyazaki, 1985, TNS)
[Tosa-nakamura-1] Nakamura-shi, Taga (S. Miyazaki, 1985, TNS)
[Tosa-shimizu-2] Tosa-shimizu-shi, Matsuo (K. Yamaoka, 1981, TNS)
[Tosa-shimizu-3] Tosa-shimizu-shi, Misaki (K. Yamaoka, 1981, TNS)
[Sukumo-2] Sukumo-shi, Tano-ura (K. Yamaoka, 1983, TNS)
[Kashiwa-jima-1] Otsuki-cho, Daido-kaigan (K. Yamaoka, 1980, TNS)

Fukuoka pref.
[Ube-3] Kita-kyushu-shi, Moji-ku, Shiranoe (S. Tsutsui, 1983, TNS)
[Ube-4] Kita-kyushu-shi, Moji-ku, Hishakuda (S. Kobayashi, 1982, TNS)
[Minoshima-4] Gyobashi-shi, Minoshima (S. Kobayashi, 1982, TNS)
[Nakatsu-3] Shiida-cho, Tsunashiki-tenmangu shrine (S. Tsutsui, 1985, TNS)
[Kokura-4] Kita-kyushu-shi, Wakamatsu-ku, Aikawa (S. Tsutsui, 1979, TNS)

[Orio-1] Kita-kyushu-shi, Wakamatsu-ku, Shiro-shima, Otoko Isl. (S. Tsutsui, 1984, TNS)

|Orio-4] Genkai-cho, Kyodomari (S. Tsutsui, 1977, TNS)
[Amaki-3] Tsukushino-shi, Kamishima (H. Inoue, 1978, TNS)
[Kaminato-2] Oshima-mura, Kayo (N. Inoue, 1982, TNS)

| Tsuyazaki-1] Tsuyazaki-cho, Watari (S. Tsutsui, 1983, TNS)
| Tsuyazaki-2] Shingu-cho, Minato (S. Tsutsui, 1974, TNS)

| Tsuyazaki-4] Fukuoka-shi, Higashi-ku, Shiga Isl., Katsuma (S. Tsutsui, 1982, TNS)
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[Fukuoka-2] Fukuoka-shi, Chuo-ku, Fukuoka castle (S. Tsutsui, 1978, TNS)
[Sehuri-san-3] Fukuoka-shi, Hayara-ku, Uchino (S. Tsutsui, 1965, TNS)
[Saga-2] Chikugo-shi, Mizuta, Kamikita-shima (S. Masumura, 1966, TNS)
[Genkai-jima-2] Fukuoka-shi, Nishi-ku, Genkai Isl. (S. Tsutsui, 1976, TNS)
[Maebara-1] Shima-cho, Hazama-koji (T. Hirano, 1982, TNS)

[Maebara-3] Shima-cho, Chaya (T. Hirano, 1982, TNS)

[Maebara-4] Shima-cho, Tateishi-yama (T. Hirano, 1982, TNS)
[Hamazaki-1] Nijo-cho, Arakawa-toge-dani (T. Nagai, T. Hirano & S. Tsutsui, 1983, TNS)
[Kashima-1] Shiraishi-cho, Yokote, Eisho temple (H. Koike, 1976, TNS)
[Kashima-2] Kashima-shi, Kaseno-ura (N. Niwaki, 1982, TNS)

[Isahaya-1] Tara-cho, Takebashi (M. Iwamura, 1975, TNS)

Nagasaki pref.
[Isahaya-4] Isahaya-shi, Mitarai-kannon (S. Koga, 1985, TNS)
[Katsumoto-2] Ishik'awa—cho, Tsutsushiro, Higashi-fure (S. Tsutsui, 1980, TNS)
[Katsumoto-3] Ashibe-cho, Moroyoshi, Naka-fure (S. Tsutsui, 1980, TNS)
[Katsumoto-4] Gono-ura-cho, Hirouto-fure (S. Tsutsui, 1980, TNS)
[Katsumoto-4] Gono-ura-cho, Konya-cho (T. Shinagawa, 1969, TNS)
[Souki-3] Sasebo-shi, Kikaze-cho (S. Koga, 1985, TNS)
[Omura-1] Omura-shi, Ichino-go, Kajio (S. Koga, 1985, TNS)
[Omura-2] Tarami-cho, Higashi-zono (S. Koga, 1985, TNS)
[Omura-3] Nishi-sonogi-cho, Kame-ura-go (S. Koga, 1985, TNS)
[Omura-4] Kinkai-cho, Nishi-umi-go, Katsura-yama (S. Koga, 1985, TNS)
[Nagasaki-4] Nagasaki-shi, Siebolt House (S. Okuyama, 1958, TNS)
[Nomo-zaki-4] Nomo-zaki-cho, Gongen-yama (S. Koga, 1985, TNS)
[Sasebo-1] Kosaza-cho, Oshige (S. Tsutsui, 1983, TNS)
[Sasebo-4] Kosaza-cho, Hirabaru-men (S. Koga, 1985, TNS)
[Kamiura-2] Oseto-cho, Tsuka-do (S. Koga, 1985, TNS)
[Tkutsuki-2] Hirato-shi, Shushi-cho (A. Minami & U. Fujiyama, 1984, TNS)
[Shishiki-1] Hirado-shi, Fukagawa-cho (A. Minami & U. Fujiyama, 1984, TNS)
[Shishiki-2] Hirado-shi, Tsuji-cho to Mt. Byobu-dake (A. Minami & U. Fujiyama, 1984, TNS)
[Izumi-2] Tsu-shima Isls., Kami-tsu-shima-cho, Ebi Isl. (H. Koyama, 1968, TNS)
[Sasuna— 3] Tsu-shima Isls., Kami-agata-gun, northern part of Minato (H. Koyama, Sept. 29, 1968, TNS)
[Nin-i-3] North island of Tsu-shima Isls., Kisaka (F. G. Meyer & J. L. Creech, 1978, TNS)
[Nin-i-4] Mitsu-shima-cho, Ashi-ura (S. Tsutsui, 1979, TNS)
[Izuhara-3] Mitsu-shima-cho, Mt. Shira-take (S. Tsutsui, 1978, TNS)

Oita pref.
[Hoto-jima-4] Tsukumi-shi, Hoto Isl. (Y. Takaoka, 1981, TNS)
[Tsuru-misaki-3] Yonouzu-mura, Hazako (Y. Takaoka, 1981, TNS)
[Usuki-1] Tsukumi-shi, Okimuku Isl. (Y. Takaoka, 1978, TNS)
[Kabae-4] Kabae-cho, Hatouzu (Y. Goto, 1984, TNS)
[Himeshima-4] Himeshima-mura (M. Hatano, 1961, TNS)
[Tsurukawa-1] Kunisaki-cho, Fukae (M. Sato, 1953, TNS)
[Bungo-kitsuki-3] Tada-mura, Tabara, Mt. Nokogiri (M. Hatano, 1965, TNS)
[Oita-4] Oita-shi, Dannoharu (Y. Goto, 1984, TNS)
[Toyo-oka-2] Hiji-cho, Toyo-oka, Koura (Y. Takaoka, 1984, TNS)

Miyazaki pref.
[Kabae-4] Kitaura-cho, Furue-goe (T. Minamitani, 1981, TNS)
[Shimaura-3] Nobeoka-shi, Shimanoura (T. Minamitani, 1984, TNS)
[Hyuga-aoshima-2] Nichinan-shi, Fuji (K. Minamitani, 1982, TNS)
[Hyuga-aoshima-3] Tano-cho, Motono (T. Minamitani, 1982, TNS)
[Obi-1] Nichinan-shi, Udo (K. Minamitani, 1982, TNS)
[Obi-2] Nango-cho, Meitsu (K. Minamitani, 1982, TNS)
[Shibushi-1] Kushima-shi, Takamatsu (K. Minamitani, 1982, TNS)
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Kumamoto pref.
[Tamana-1] Kao-cho, Iwahara (M. Ishisaka, 1982, TNS)
[Tamana-3] Arao-shi, Hirayama, Mt. Kotai (M. Ishisaka, 1982, TNS)
[Tamana-4] Tensui-cho, Hachikubo (M. Beppu, 1978, TNS)
[Kumamoto- 1] Kumamoto-shi, Ezuko (M. Beppu, 1981, TNS)
[Yatsushiro-3] Misumi-cho, Oguchi (M. Beppu, 1984, TNS)
[Yatsushiro-3] Udo-shi, Akase (M. Ishisaka, 1985, TNS)
[Hinaku-3] Yatsushiro-shi, Mizushima-cho, Mizushima (S. Watanabe, 1982, TNS)
[Misumi-2] Matsushima-cho, Maeshima (M. Beppu, 1977, TNS)
[Misumi-4] Ariake-cho, O-ura (M. Beppu, 1979, TNS)
[Kyoragi-2] Himeto-cho, Ko-jiro (M. Beppu, 1984, TNS)
[Kyoragi-4] Sumoto-cho, Kuki-yama (M. Beppu, 1984, TNS)
[Minamata-2] Minamata-shi, Yunoko (M. Kido, 1963, TNS)
[Minamata-4] Minamata-shi, Modo (M. Kido, 1981, TNS)
[Hondo-4] Amakusa-cho, Kikai-ura (M. Kido, 1978, TNS)
[Ushibuka-1] Kawaura-cho, Miyano-kochi (M. Kido, 1978, TNS)
[Ushibuka-4] Ushibuka-shi, Tomi-yama (M. Kido, 1978, TNS)

Kagoshima pref.
[Sueyoshi-3] Matsuyama-cho, Miyata-yama (K. Takesako, 1977, TNS)
[Shibushi-1] Shibushi-cho, Taguri-saki (K. Takesako, 1976, TNS)
[Shibushi-4] Takayama-cho, Mt. Gongen (K. Takesako, 1976, TNS)
[Kokubu-4] Fukuyama-cho, Kamewari-toge (K. Takesako, 1976, TNS)
[Iwakawa-2] Kihoku-cho, Takao (K. Takesako, 1980, TNS)
[Twakawa-3] Fukuyama-cho, Isowaki (K. Takesako, 1976, TNS)
[Twakawa-4] Tarumizu-shi, Bishago-dake (K. Takesako, 1976, TNS)
[Kanoya-3] Kanoya-shi, Hanasato (K. Takesako, 1982, TNS)
[Kanoya-4] Kanoya-shi, Takamaki-cho (K. Takesako, 1982, TNS)
[O-nejime-1] Aira-cho, Kanayama (K. Takesako, 1982, TNS)
[O-nejime-3] O-nejime-cho, Chojiro waterfall (K. Takesako, 1975, TNS)
[Hetsuka-3] Nejime-cho, Nikawa (K. Kawahara, 1981, TNS)
[Kurino-1] Yoshimatsu-cho, Ayaori (K. Takesako, 1980, TNS)
[Kurino-2] Yokokawa-cho, Akamizu, Iwado-kannon (K. Takesako, 1980, TNS)
[Kajiki-3] Kamo-cho, Akashi (K. Takesako, 1981, TNS)
[Kagoshima-3] Kagoshima-shi, Shiro-yama (K. Kawahara, 1980, TNS)
[Kagoshima-4] Kagoshima-shi, Shimo-fukumoto-cho, Jigan temple (T. Shimozono, 1981, TNS)
[Tarumi-1] Tarumi-shi, Ueno-miya (K. Takesako, 1976, TNS)
[Tarumi-3] Kiire-cho, Sesegushi (K. Kawahara, 1979, TNS)
[Tarumi-4] Chiran-cho, Ikeno-kochi (M. Kawabata, 1985, TNS)
[Kaimon-dake-4] Yamakawa-cho, Unagi-ike (K. Kawahara, 1978, TNS)
[Sata-misaki-2] Sata-cho, Izashiki (K. Takesako, 1975, TNS)
[Izumi-3] Takaono-cho, Nishi-heta (M. Kido, 1980, TNS)
[Miyanojo-2] Kedoin-cho, Mt. Takakura (M. Kawabata, 1985, TNS)
[Sendai-2] Higashi-ichiki-cho, Shigehira-yama (K. Takesako, 1974 TNS)
[Sendai-4] Ichiki-cho, Funakawa (K. Kawahara, 1980, TNS)
[Tjuin-2] Fukiage-cho, Tashiro-no (K. Takesako, 1974, TNS)
[Tjuin-3] Higashi-ichiki-cho, Miyama (T. Shimozono, 1981, TNS)
[Tjuin-4] Fukiage-cho, Tzaku (T. Nakaike, 1977, TNS)
[Kaseta-1] Kagoshima-shi, Hirakawa-cho, Mt. Eboshi-dake (K. Kawahara, 1983, TNS)
[Kaseta-2] Chiran-cho (K. Takesako, 1977, TNS)
[Kaseta-3] Kinpo-cho, Ota (K. Kawahara, 1982, TNS)
[Kaseta-4] Kinpo-cho, Shirakawa-nishi (K. Kawahara, 1982, TNS)
[Makurazaki-1] Ei-cho, Fuchi-beppu (K. Kawahara, 1981, TNS)
[Makura-zaki-2] Ei-cho, Nakamura (K. Kawahara, 1981, TNS)
[Akune-2] Akune-shi, Akune (M. Kido, 1977, TNS)
| Akune-3] Nagashima-cho, Sashie (K. Kawahara, 1975, TNS)
[Nishikata-1] Akune-shi, Nishime (M. Kido, 1984, TNS)
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[Hashima-1] Sendai-shi, Hashima (K. Takesako, 1980, TNS)

[Nomadake-2] Kasasa-cho, Mt. Noma-dake (K. Takesako, 1977, TNS)

[Naka-koshiki-1] Sato-mura, Sato (M. Kido, 1978, TNS)

[Teuchi-1] Shimo-koshiki-mura, Mt. Odake (H. Endo, 1934, TNS)

[Teuchi-4] Shimo-koshiki-mura (K. Takesako, 1974, TNS)

[Tanega-shima-hokubu-1] Nishino-omote-shi, Kunigami, Kungami shrine (T. Kariyazaki, 1984, TNS)
[Tanega-shima-hokubu-3] Mage Isl. (Sasaki & Ouchiyama, 1953, TNS)
[Tanega-shima-nanbu-2] Minami-tane-cho, Kukinaga (T. Kariyazaki, 1984, TNS)
[Yaku-shima-tohokubu-3] Kamiyaku-cho, Shitoko (K. Mimoro et al., 1980, TNS)
[Yaku-shima-seihokubu-1] Kamiyaku-cho, Isso (M. Kawabata, 1964, TNS)
[Kuchino-erabu-jima -1] Kuchino-erabu (K. Takesako, 1980, TNS)

[Kasari-saki-2] Kasari-cho, around Sani-gawa river (A. Minami & U. Fujiyama, 1985, TNS)
[Akagi-na-1] Kasari-cho, Kawakami (A. Minami & U. Fujiyama, 1985, TNS)

[Akagi-na-2] Tatsugo-mura, Akaogi (M. Nakajima, 1971, TNS)

[Akagi-na-3] Naze-shi, Tatsugo (A. Yamamoto, T. Nakaike & M. Ishizuka, 1977, TNS)
[Akagi-na-4] Naze-shi, Urakami to Honcha-toge (A. Minami & U. Fujiyama, 1985, TNS)
[Kominato-3] Naze-shi, Oshima, Maegachi (A. Minami & U. Fujiyama, 1985, TNS)
[Yuwan-4] Uken-mura, Nakara (A. Yamamoto, T.Nakaike & M. Ishizuka, 1977, TNS)
[Nishikomi-2] Kakeroma Isl., Satsukawa (K. Tamaoki, 1978, TNS)

[Kametsu-3] Tokuno-shima-cho, Kedoku, around Shimoda river (A. Minami & U. Fujiyama, 1985, TNS)
[Okinoerabu-jima-1] Okinoerabu Isl., Nishihara (K. Shimabuku, 1974, TNS)

Okinawa pref.
[Izena-jima] Izena Isl. (T. Takara, 1981, TNS)
[Nago-1] Nago-shi, Umosa (M. Takara & T. Takara, 1980, TNS)
[Koza-hokubu-1] Kin-cho, Kin (M. Takara & T. Takara, 1982, TNS)
[Koza-hokubu-2] Yonagusuku-son, Miyagi-shima (M. Takara & T. Takara, 1981, TNS)
[Koza-hokubu-4] Katena-cho, Yara (M. Takara & T. Takara, 1980, TNS)
[Koza-hokubu-4] Katena-cho (H. Ito, 1936 TT)
[Koza-nanbu-1] Katsuren-cho, ruin of Katsuren-gusuku castle (M. Takara & T. Takara, 1982, TNS)
[Koza-nanbu-3] Kita-naka-gusuku-son, ruin of Naka-gusuku castle (M. Takara & T. Takara, 1982, TNS)
[Koza-nanbu-4] Nishihara-cho, Tanabaru (M. Takara & T. Takara, 1981, TNS)
[Kudaka-jima-1] Kudaka Isl. (K. Tamaoki, 1978, TNS)
[Kudaka-jima-3] Chinen-son, Chinen (K. Tamaoki, 1977, TNS)
[Naha-2] Naha-shi, Ou-yama (M. Takara & T. Takara, 1981, TNS)
[Naha-2] Naha-shi, Shurei-no-mon (T. Nakaike & A. Nakanishi, 1988, TNS)
[Ttoman-1] Kochinda-cho, Mt. Haeju-dake (M. Takara & T. Takara, 1981, TNS)
[Tonaki-jima-1] Aguni Isl. (K. Shimabuku, 1974, TNS)
[Kume-jima-3] Nakasato-son, Maja (M. Takara & T. Takara, 1978, TNS)
[Miyako-jima-hokubu-3] Miyako Isls. Ogami Isl. (K. Shimabuku, 1974, TNS)
[Miyako-jima-2] Agari-henna-zaki (K. Shimabuku, 1974, TNS)
[Miyako-jima-3] Mt. Nohara-dake (K. Shimabuku, 1973, TNS)
[Miyako-jima-4] Painagama (K. Shimabuku, 1973, TNS)
[Tarama-jima] Miyako Isls., Tarama Isl., Nakasuji (K. Tamaoki, 1974, TNS)
[Iriomote-jima-hokubu-3] Sumiyoshi (T. Nakaike & A. Nakanishi, 1988, TNS)
[Iriomote-jima-hokubu-4] Funaura (H. Koyama ef al., 1973, TNS)
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Appendix 8. Locality on herbarium specimens of C type in Cyrtomium Jalcatum complex

[Mapping Index] Locality

s/s*

Iwate pref.
[Ohasama-4] Miyamori-mura, Tasobe (S. Tamagawa, 1974, TNS)

Ibaraki pref.
[Daigo-3] Daigo-cho, Daigo (M. Yasu, 1983, TNS)
[Mito-2] Mito-shi, Bizen-cho (M. Yasu, 1980, TNS)
[Ishioka-3] Iwama-cho, Yamane (E. Fukushi, 1983, TNS)

Tochigi pref.
[Mooka-2] Mashiko-cho, Amemaki-san (M. Yoshikawa, 1980, TNS)
[Utsunomiya-3] Utsunomiya-shi, Takaragi 2-chome (M. Usui, 1981, TNS)

Gunma pref.
[Kiryu & Ashikaga-3] Kiryu-shi, foot of Mt. Azuma (S. Kojima, 1983, TNS)

Saitama pref.
[Konosu-4] Shobu-cho, Shobu (M. Shimosegawa, 1984, TNS)
[Omiya-2] Omiya-shi, Takahana-cho (M. Shimosegawa, 1982, TNS)
[Omiya-4] Omiya-shi, Kushibiki-cho (M. Shimosegawa, 1982, TNS)
[Fukaya-4] Kumagaya-shi, Kami-chujo (S. Kobayashi, 1980, TNS)
[Kawagoe-4] Hanno-shi, Kusumi (S. Kobayashi, 1976, TNS)
[Takasaki-4] Kamikawa-mura, Watarase (S. Kojima, 1981, TNS)
[Yorii-1] Misato-mura, Otsuki-yama (S. Kojima, 1984, TNS)
[Yorii-2] Ogawa-cho, Furutera (S. Kobayashi, 1982, TNS)
[Chichibu-1] Ogose-cho, Mugihara (S. Kobayashi, 1982, TNS)

Chiba pref.
[Itako-4] Sahara-shi, Katori, Katori shrine (K. Ito, 1979, TNS)
[Yoka-ichiba-2] Choshi-shi, Saruta (K. Nakamura, 1983, TNS)
[Narita-2] Tako-cho, Higashi-sano (Y. Koike, 1978, TNS)
[Mobara-4] Ichinomiya-cho, west side of Torami temple (Y. Kimizuka, 1977, TNS)
[Kazusa-ohara-1] Misaki-cho, Mikado (K. Nakamura, 1983, TNS)
[Kazusa-ohara-2] Ohara-cho, Yose (K. Nakamura, 1983, TNS)
[Kazusa-ohara-3] Misaki-cho, Shiigi (K. Nakamura, 1983, TNS)
[Kazusa-ohara-4] Onjuku-cho, Seirin temple (T. Nakaike, 1976, TNS)
[Anegasaki-1] Nagatsuka-cho, Osakabe (K. Nakamura, 1982, TNS)
[Anegasaki-2] Ichihara-shi, Shuku, Suwa shrine (K. Nakamura, 1982, TNS)
[Otaki-2] Otaki-cho, Outo (Y. Kimizuka, 1976, TNS)
[Otaki-4] Kimitsu-shi, Mt. Mitsuishi (H. Hirabayashi, TOFO, chromosome counted by the collector)
[Tokyo-tohokubu-2] Ichikawa-shi, Kokufu-dai, Satomi park (Y. Kimizuka, 1979, TNS)
[Tokyo-tonanbu-1] Urayasu-shi, Horie, Shinfuku temple (Y. Kimizuka, 1979, TNS)
[Futtu-2] Futtu-shi, Uego (K. Kawana, 1979, TNS)
[Futtu-4] Futtu-shi, Shiro-yama (Y. Saito, 1982, TNS)
[Nako-1] Tomiyama-cho, Hekuri (K. Nakamura, 1983, TN S)
[Nako-3] Futtu-shi, Kanaya (K. Nakamura, 1983, TNS)
[Nako-4] Tateyama-shi, Nako-kannon (K. Nakamura, 1983, TNS)
[Tateyama-1] Chikura-cho, Takatsuka-yama (K. Kawana, 1979, TNS)
[Tateyama-3] Tateyama-shi, Menuma (Y. Saito, 1982, TNS)
[Tateyama-4] Shirahama-cho, Takiguchi, Shimotate, Matsubara shrine (K. Kawana, 1980, TNS)

Tokyo pref.
[Tokyo-tohokubu-1] Kita-ku, Showa-cho, 2-chome (M. Shimosegawa, 1982, TNS)
[Tokyo-tohokubu-3] Chiyoda-ku, Hitotsu-bashi, Nihonbashi river (Y. Kimizuka, 1983, TNS)
[Tokyo-tohokubu-4] Kita-ku, Showa-cho (M. Shimosegawa, 1982, TNS)
[Tokyo-tonanbu-3] Minato-ku, Shiba, north of Tosho-gu shrine (Y. Kimizuka, 1981, TNS)

-(continued)-



F X TV FVEATE (VSR OB oL

App. 8. -(continued)-

105

[Tokyo-seihokubu-3] Higashi-kurume-shi, Saiwai-cho (H. Endo, 1982, TNS)
[Tokyo-seihokubu-4] Fuchu-shi, Tama-cho (M. Misu, 1980, TNS)

[Tokyo-seinanbu-1] Ota-ku, Den-en-chofu (K. Fukushima & M. Takahashi, 1983, TNS)

[Tokyo-seinanbu-2] Ota-ku, Unoki (M. Shimosegawa, 1984, TNS)
[Ome-2] Kunitachi-shi, Naka (Y. Kimizuka, 1981, TNS)

[Ome-3] Ome-shi, Nagafuchi-cho (H. Endo, 1983, TNS)

[Hachioji-1] Tama-shi, Umegaoka (N. Sone, 1980, TNS)

[Hachioji-3] Hachioji-shi, Shiro-yama (K. Tanaka, 1982, TNS)
[Itsuka-ichi-1] Ome-shi, Shazan-kei (H. Endo, 1980, TNS)
[Itsuka-ichi-2] Hinode-cho, Mt. Katsumine (H. Tokashiki, 1980, TNS)

Kanagawa pref.

[Tokyo-seihokubu-2] Yokohama-shi, Tsurumi-ku, Komaoka-cho (E. Fukushi, 1982, TNS)
[Tokyo-seinanbu-4] Yokohama-shi, Minato-kita-ku, Katsuta-cho (C. Hino, 1983, TNS)
[Yokohama-2] Yokohama-shi, Kanazawa-ku, Kanazawa-bunko, Shomyo temple (E. Fukushi, 1982 , TNS)

[Yokohama-3] Yokohama-shi, Asahi-ku, Yasashi-cho (H. Kobayashi, 1981, TNS)
[Yokohama-4] Kamakura-shi, Imaizumi (R. Sato, 1981, TNS)
[Yokosuka-3] Kamakura-shi, Zaimoku-za (H. Kobayashi, 1976, TNS)
[Yokosuka-4] Hayama-cho, Maeda-hashi (Y. Kimizuka, 1978, TNS)
[Hachioji-4] Aikawa-cho, Kami-mimase (K. Tanaka, 1982, TNS)
[Fujisawa-3] Isehara-shi, Mt. Oyama (J. Moriya, 1981, TNS)
[Fujisawa-4] Isehara-shi, Zennami (J. Moriya, 1982, TNS)

[Hatano-2] Matsuda-cho, Nakatsu river (K. Tanaka, 1982, TNS)
[Odawara-1] Odawara-shi, Numashiro (K. Tanaka, 1984, TNS)
[Odawara-2] Odawara-shi, Nebukawa (K. Tanaka, 1982, TNS)
[Odawara-3] Minami-ashigara-shi, Kano (K. Tanaka, 1984, TNS)
[Odawara-4] Hakone-cho, Hatajuku (K. Tanaka, 1982, TNS)

[Atami-3] Yugawara-cho, Hirogawara (K. Tanaka, 1982, TNS)
[Yamanaka-ko-2] Yamakita-cho, Yuzuku river (K. Tanaka, 1982, TNS)

Niigata pref.
[Yahiko— 4] Foot of Mt. Yahiko (T. Hirota, 1973, TNS)
[Itoigawa-1] Nou-cho, Hakusan shrine (K. Hirano, 1952, TNS)
[Ttoigawa-1] Nou-cho (T. Iwano, 1958, TNS)

Toyama pref.
[Himi-2] Himi-shi, Moridera (T. Ooshima, 1979, TNS)

Ishikawa pref.
[Oguchi-seto-3] Notoshima-cho, Nozaki (S. Komaki, 1981, TNS)

Fukui pref.
[Mikuni-1] Ashihara-cho, Namimatsu (S. Watanabe, 1982, TNS)
[Mikuni-2] Mikuni-shi, Ajima (S. Watanabe, 1982, TNS)
[Sabae-2] Nanjo-cho, Imonoshi (S. Watanabe, 1981, TNS)
[Sabae-3] Echizen-cho, Michi-guchi (S. Watanabe, 1981, TNS)
[Sabae-4] Echizen-cho, Gyuboga-daira (S. Watanabe, 1981, TNS)
[Imajo-3] Kono-mura, Kono (S. Watanabe, 1982, TNS)
[Imajo-4] Tsuruga-shi, Urazoko (S. Watanabe, 1982, TNS)
[Nishitsu-1] Mikata-cho, Suisho-zan (Y. Saito, 1975, TNS)
[Nishitsu-3] Mikata-cho, Umiyama (S. Watanabe, 1977, TNS)
[Kumakawa-3] Obama-shi, Ike-gochi (S. Watanabe, 1979, TNS)

Shizuoka pref.
[Atami-3] Atami-shi, Izumi (T. Shimakawa, 1982, TNS)
[Ito-1] Ito-shi, Kawana, Hiranone (T. Shimakawa, 1981, TNS)
[Ito-3] Ito-shi, Ippeki lake (T. Shimakawa, 1976, TNS)

64

-(continued)-




106 wE

App. 8. -(continued)-

[Inatori-3] Higashi-izu-cho, Inatori (T. Sugino, 1970, TNS)
[Numazu-1] Mishima-shi, Kitazawa (A. Suzuki, 1980, TNS)
[Numazu-3] Numazu-shi, Nishi-sawada (T. Sato, 1983, TNS)
[Shuzenji-1] Shuzenji-cho, Yubune, Okuno-in (A. Suzuki, 1983, TNS)
[Shimoda-1] Kawazu-cho, Kami-mine (T. Sato, 1982, TNS)
[Shimoda-2] Shimoda-shi, Nakamura (T. Sato, 1982, TNS)
[Shimoda-3] Nishi-izu-cho, Shirakawa (A. Suzuki, 1979, TNS)
[Shimoda-4] Matsuzaki-cho, Michibu (H. Kobayashi, 1982, TNS)
[Fujinomiya-2] Fuji-shi, Iwamoto, Jisso temple (T. Sato, 1984, TNS)
[Yoshihara-1] Fuji-shi, Kamiya (T. Hosokura, 1983, TNS)
[Yoshihara-3] Yui-cho, Fukuzawa (M. Nakagawa, 1982, TNS)
[Yoshihara-4] Yui-cho, Kurasawa (M. Nakagawa, 1984, TNS)
[Shimizu-1] Shizuoka-shi, Gou-jima (M. Nakagawa, 1979, TNS)
[Shimizu-2] Shimizu-shi, Yamahara (M. Nakagawa, 1979, TNS)
[Shizuoka-1] Shizuoka-shi, Kunou-zan (T. Sugino, 1975, TNS)
[Shizuoka-4] Yaizu-shi, Takasaki (H. Suzuki, 1981, TNS)

[Ieyama-1] Fujieda-shi, Takino-tani (T. Sugino, 1980, TNS)
[Ieyama-4] Kakegawa-shi, Matsubano-taki (T. Sugino, 1970, TNS)
[Kakegawa-1] Haibara-cho, Makinohara (T. Sugino, 1984, TNS)
[Kakegawa-2] Sagara-cho, Nishi-ogima (T. Sugino, 1976, TNS)
[Kakegawa-3] Kakegawa-shi, Masago (T. Sugino, 1981, TNS)
[Kakegawa-4] Kakegawa-shi, Mt. Ogasa (T. Sugino, 1969, TNS)
[Omaezaki-1] Sagara-cho, Jito-kata (T. Sugino, 1976, TNS)
[Omaezaki-3] Hamaoka-cho, Ike-shinden (T. Sugino, 1964, TNS)
[Tenryu-1] Haruno-cho, Nishi-ryoke (T. Sugino, 1983, TNS)
[Tenryu-2] Mori-machi, Kan-jima (T. Sugino, 1970, TNS)
[Tenryu-3] Tatsuyama-mura, Shimo-hinata (I. Yamashita, 1979, TNS)
[Tenryu-4] Tenryu-shi, Yonezawa (H. Suzuki, 1983, TNS)

[Iwata-1] Kakegawa-shi, Sakashita (T. Sugino, 1970, TNS)

[Iwata-3] Hamakita-shi, Miyaguchi (T. Sugino, 1984, TNS)
[Mikawa-ono-2] Hamamatsu-shi, Washisawa (T. Sugino, 1979, TNS)
[Hamamatsu-1] Inasa-cho, lino-tani (1. Yamashita, 1975, TNS)
[Hamamatsu-2] Hamamatsu-shi, Hirosawa-cho (T. Hosokura, 1965, TNS)
[Hamamatsu-3] Mikkabi-cho, Shimo-ona (T. Sugino, 1976, TNS)

Aichi pref.
[Toyohashi-1] Toyohashi-shi, Suse-cho (M. Fukuhara, 1973, TNS)
[Toyota-2] Toyota-shi, Kokai-cho (K. Inugai, 1980, TNS)
[Gamagori-1] Hazu-cho, Onoga-tani (K. Inugai, 1978, TNS)
[Gamagori-2] Tabara-cho, Shira-tani (K. Inugai, 1979, TNS)
[Irako-zaki-4] Irako-zaki (H. Okuyama, 1949, TNS )
[Gifu-4] Kisogawa-cho, Sato-komaki (K. Inugai, 1983, TNS)
[Handa-3] Chita-shi, Okusa (K. Inugai, 1982, TNS)
[Handa-4] Tokoname-shi, Sakae-cho (K. Inugai, 1980, TNS)
[Moro-zaki-2] Minami-chita-cho, Nishi-mura (K. Inugai, 1981, TNS)
[Moro-zaki-4] Minami-chita-cho, Utsumi (K. Inugai, 1980, TNS)
[Tsushima-2] Yakai-mura, Kyubu (K. Inugai, 1983, TNS)

Gifu pref.
[Arimine-ko-4] Kamioka-cho, Wasaho (H. Nagase, 1984, TNS)
[Tanigumi-4] Kuse-mura, Otsuhara valley (T. Ogiyama, 1981, TNS)
[Tsushima-3] Yoro-cho, Kashiwao (K. Inugai, 1984, TNS)

Shiga pref.
[Hikone-tobu-3] Hikone-shi, Sawa-yama (T. Tatebe, 1981, TNS)
[Hikone-tobu-4] Omi-hachiman-shi, Hakuo-cho, Isaki-yama (T. Tatebe, 1982, TNS)

[Kyoto-tohokubu-4] Otsu-shi, Sakamoto-honmachi, Omiya valley (T. Tatebe, 1981, TNS)
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Mie pref.
[Toba-4] Isobe-cho, Amano-iwado (H. Yamauchi, 1979, TNS)
[Kuwana-3] Dian-cho, Katahi (M. Kawazoe, 1985, TNS)
[Yokkaichi-3] Yokkaichi-shi, Komo-cho (K. Kada, 1984, TNS)
[Tsu-tobu-3] Kawage-cho, Ueno (H. Yamauchi, 1976, TNS)
[Hikone-tobu-2] Fujiwara-cho, Yamaguchi, Hickawa valley (M. Kawazoe, 1982, TNS)
[Gozaisho-yama-1] Fujiwara-cho, Sakamoto (M. Kawazoe, 1982, TNS)
[Nihongi-1] Ureshino-cho, Morimoto (H. Yamauchi, 1978, TNS)
[Nyu-2] Odai-cho, Choja-no (H. Yamauchi, 1980, TNS)
[Nyu-3] Titaka-cho, Okuyama (H. Yamauchi, 1982, TNS)

Wakayama pref.
[Shingu-3] Hongu-cho, Hongu (K. Oohora, 1979, TNS)
[Nachi-katsuura-2] Nachi-katsuura-cho, Uragami (H. Manago, 1975, TNS)
[Gojo-4] Hashimoto-shi, Kimi, Tenno shrine (H. Manago, 1981, TNS)
[Koya-san-3] Hashimoto-shi, Kamuro (H. Manago, 1981, TNS)
[Ezumi-2] Kozagawa-cho, Kurozu, Utsuo (H. Manago, 1977, TNS)
[Kishiwada-2] Katsuragi-cho, Shigo-go, Higashi valley (H. Manago, 1978, TNS)
[Kokawa-1] Katsuragi-cho, Hirokuchi (H. Manago, 1978, TNS)
[Kokawa-2] Naka-cho, limori (H. Manago, 1978, TNS)
[Todoroki-1] Misato-cho, Ui valley (H. Manago, 1974, TNS)
[Todoroki-3] Kanaya-cho, Oishi (H. Manago, 1971, TNS)
[Todoroki-4] Kanaya-cho, Sogetsu-dani, Tsugino waterfall (H. Manago, 1975, TNS)
[Kawara-go-2] Nanbugawa-mura, Karui-gawa, Shirakio valley (H. Manago, 1976, TNS)
[Kawara-go-4] Kawabe-cho, Yamano, Ootaki-gawa (H. Manago, 1976, TNS)
[Tanabe-1] Tanabe-shi, Kamihaya, Kotsune (H. Manago, 1979, TNS)
[Tanabe-2] Kami-tomita-cho, Ikuma, Shimo-daki (H. Manago, 1975, TNS)
[Susami-1] Shirahama-cho, Mikusa (H. Manago, 1972, TNS)
[Kainan-1] Shimotsu-cho, Choho-ji (H. Manago, 1977, TNS)
[Kainan-2] Kibi-cho, Tadono (H. Manago, 1977, TNS)

Nara pref.
[Osaka-tonanbu-1] Ikoma-shi, Daimon-cho (Z. Tsujimoto, 1978, TNS)

Kyoto pref.
[Tango-yura-2] Maizuru-shi, between Nakagawa and Kawabe-naka (T. Nakaike, 1982, TNS)
[Tango-yura-3] Miyatsu-shi, between Satohami and Iwagahana (T. Nakaike, 1982, TNS)
[Kizaki-1] Amino-cho, Hamazume (H. Endo, 1983, TNS)
[Tajima-takeda-1] Yakuno-cho, Sue (T. Nakaike, 1982, TNS)

Osaka pref.
[Kyoto-seinanbu-4] Ibaraki-shi, Kuruma-tsukuri, Mt. Ryo-sen (M. Harada, 1985, TNS)

Hyogo pref.
[Deishi-3] Hidaka-cho, Kami-ishi (Y. Hayashi, 1984, TNS)
[Yura-3] Mihara-cho, Seiso temple (T. Shiraiwa, 1977, TNS)
[Kasumi-1] Takeno-cho, Kirihama (Y. Hayashi, 1984, TNS)
[Kasumi-3] Kasumi-cho, Nakano (Y. Hayashi, 1984, TNS)

Tottori pref.
[Tottori-hokubu-2] Tottori-shi, Kyusho-zan (Y. Hiratsuka, 1946, TNS)
[Yonago-3] Yonago-shi, Shiro-yama (A. Tanaka, 1981, TNS)

Shimane pref.
[Edomo-2] Hirata-shi, Chiai-cho, Inoura (H. Inoue, 1979, Y)
[Imaichi-4] Izumo-shi, Nishi-zaimoku-cho (H. Inoue, 1979, TNS)
[Iwami-ota-3] Taki-cho, Oda (Y. Kikumura, 1985, TNS)
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[Hamada-1] Gotsu-shi, Uya-gawa (K. Oka, 1979, Y)
[Nichihara-3] Masuda-shi, Inokidani (K. Oka, 1978, Y)
[Nichihara-4] Nichihara-cho, Nichihara (S. Miyake, 1965)
[Saigo-2] Saigo-cho (T. Yamada, 1978, Y)

[Urago-4] Nishino-shima, Takuhi-yama (T. Yamada, 1978, Y)

Hiroshima pref.
[Onomichi-3] Mihara-shi, Nakano-cho, Hikari-dani (T. Takeda, 1972, TNS)
[Mitsu-2] Kinoe-cho, Tenman (T. Takeda, 1977, TNS)
[Mitsu-4] Yutaka-cho, Kubi (T. Takeda, 1977, TNS)
[Kabe-4] Kabe-cho, Naka, Daimo temple (T. Takeda, 1978, TNS)
[Kaida-ichi-3] Hiroshima-shi, Koyo-cho, Nakafuka-gawa (T. Takeda, 1978, TNS)
[Kure-1] Kure-shi, Hiro-machi, Shihaku (T. Takeda, 1979, TNS)
[Kure-3] Kure-shi, Nishi-sozuke-cho (Y. Nishimura, 1976, TNS)
[Kure-4] Kure-shi, Aga-cho, Oiri (T. Takeda, 1977, TNS)
[Hiroshima- 1] Hiroshima-shi, Gion-cho, Nishi-yamamoto (T. Takeda, 1976, TNS)
[Itsuku-shima-2] Valley of water supply on Okimi-cho (T. Takeda, 1976, TNS)
[Itsuku-shima-3] Miyajima-cho (T. Takeda, 1979, TNS)
[Hashira-jima-1] Ogaki-cho, Ohara (T. Takeda, 1977, TNS)

Yamaguchi pref.
[Kuga-4] Tachibana-cho, Genmei-kyo (M. Wada, 1969, Y)
[Otake-2] Iwakuni-shi, Kawara valley (A. Minami, 1985, TNS)
[Iwakuni-1] Iwakuni-shi, Kanou-gi to Dadoko (H. Masaki, 1992, Y)
[Murotsu-1] Yanai-shi, Heigun Isl., around Kanna-zaki (A. Minami, 1987, Y)
[Hikari-3] Kudamatsu-shi, Kasado Isl., Moto-ura (H. Masaki, 1990, Y)
[Iwai-jima] Kamiseki-cho, Iwai Isl. (K. Oka, 1948, Y)
[Susa-1] Tamagawa-cho, Yoko-daki to Kamigumi (K. Inoue, 1979, Y)
[Susa-2] Tamagawa-cho, Higashibun, Ohara (T. Yamada, 1978, Y)
[Susa-4] Abu-cho, Uda (O. Kunio, 1978, Y)
[Nagato-kyo-2] Tokuchi-cho, Mitani, Kita-tanigawa river (H. Masaki, 1992, Y)
[Hofu-1] Tokuyama-shi, Obata, Takeyama (H. Masaki, 1991, Y)
[Hagi-1] Hagi-shi, Kasayama (S. Miyake, 1956, Y)
[Hagi-3] Sanmi-mura, Saba-shima (K. Oka, 1950, Y)
[Ube-tobu-3] Ube-shi, Kawakami, Sannou-sama (T. Yamada, 1978, Y)
[Asa-3] Kikugawa-cho, Shimo-hogi (T. Imada, 1980, TNS)

Kagawa pref.
[Kankakei-4] Utsumi-cho, Kanka-kei valley (S. Mitani, 1976, TNS)
[Kusakabe-3] Utsumi-cho, Kankake-dori (S. Mitani, 1983, TNS)
[Takamatsu-2] Mure-cho, Yakuri-san (S. Mitani, 1975, TNS)
[Takamatsu-3] Dosho-cho, Toyo-shima (S. Mitani, 1982, TNS)
[Takamatsu-nanbu-1] Shido-cho, Tawa shrine (S. Mitani, 1976, TNS)
[Takamatsu-nanbu-4] Kagawa-cho, Higashi valley (S. Mitani, 1976, TNS)
[Marugame-1] Sakaide-shi, Ome-cho, Hakuhou-zan (S. Mitani, 1976, TNS)
[Marugame-2] Ayagami-cho, Nishi-bun (S. Mitani, 1976, TNS)
[Marugame-4] Kotohira-cho, Kotohira-san (S. Mitani, 1974, TNS)
{Ikeda-3] Takase-cho, Omizukami shrine (S. Mitani, 1976, TNS)
[Kannonji-1] Kannonji-shi, Kinogo-cho, Chihiro shrine (S. Mitani, 1976, TNS)

Tokushima pref.
[Naruto-kaikyo-4] Naruto-shi, Kitadomari (K. Abe, 1973, TNS)
[Tokushima-4] Tokushima-shi, Mayuyama (K. Abe, 1971, TNS)
[Awa-tomioka-2] Anan-shi, Tachibana-cho (K. Abe, 1971, TNS)
[Awa-tomioka-4] Anan-shi, Hosono (K. Abe, 19 , TNS)
[Kawashima-3] Ichiba-cho, Kirihata (K. Abe, 1973, TNS)
[Kumoso-yama-1] Kamikatsu-cho, Kancho waterfall (K. Abe, 1970, TNS)
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[Kumoso-yama-2] Wajiki-cho, Hyochu-kannon (K. Abe, 1982, TNS) -
[Kumoso-yama-3] Kamiyama-cho, Mitsuki (K. Abe, 19 ,TNS) -
[Sakuradani-1] Aioi-cho, Takegaya (T. Nakayama, 1970, TNS) -
[Sakuradani-3] Kaminaka-cho, Cho-an dam (T. Nakayama, 1967, TNS) -
[Wakimachi-2] Yamakawa-cho, Okunoi-gawa (K. Abe, 1973, TNS) =
[Tsurugi-san-1] Anabuki-cho, Furumiya (K. Abe, 1978, TNS) -
[Tsurugi-san-3] Sadamitsu-cho, Haba-yama (K. Abe, 1946, TNS) -
[Ikeda-2] Mikamo-cho, Gomyo (T. Nakayama, 1979, TNS) -
[Ikeda-4] Tkeda-cho, Satogawa valley (T. Nakayama, 1979, TNS) -

Kochi pref.
[Otochi-1] Monobe-mura, Sasagami (A. Minami, U. Fujiyama & Y. Suehiro, 1984, TNS) -
[Otochi-4] Kahoku-cho, Kawano-uchi mountain road (K. Yamaoka, 1982, TNS) -
[Tei-3] Kahoku-cho, Birafu (K. Yamaoka, 1979, TNS) -
[Kochi-1] Tosa-yamada-cho, Shingai (A. Minami, U. Fujiyama & Y. Suehiro, 1984, TNS) -
[Kochi-2] Noichi-cho, Otani (K. Yamaoka, 1983, TNS) -
[Kochi-3] Kagami-mura, Taniguchi to Sadanaga (K. Yamaoka, 1978, TNS) -
[Kochi-4] Kochi-shi, Jikoku valley (K. Yamaoka, 1979, TNS) -
[Ino-3] Gohoku-mura, streambranch of Kamiya river (Y. Yamamoto, 1984, TNS) -
[Suzaki-3]Tosa-shi, Kitahara, Chisho valley (K. Yamaoka, 1978, TNS) -
[Ishigabae-4] Nakatosa-cho, Kaezaki (S. Miyazaki, 1979, TNS) -
[Kamidoi-2] Niyodo-mura, Mori (K. Yamaoka, 1982, TNS) -
[Kamidoi-4] Agawa-mur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>