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Vegetation change since the late Jomon to the middle Yayoi periods
at the Jinyashiki-teishicchi site in Ibaraki Prefecture in central Japan
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Abstract In Ibaraki Prefecture, a buried forest of the late Jomon period was excavated at the Jinyashiki-teishicchi
site in the late 1980s. Although plant phytoliths, pollen fossils, and plant macrofossils were already reported, fos-
sil woods have not been reported, and no radiocarbon dating was done. To examine vegetation change around
the site, we carried out radiocarbon dating, pollen analysis, and diatom analysis of preserved sediment samples
and report their results with that of fossil woods. On the upland around the site, deciduous forests of Quercus
subgen. Lepidobalanus spread from the early phase of the late to the early phase of the final Jomon periods, and
were replaced by evergreen forests of Castanopsis and Q. subgen. Cyclobalanopsis in the middle Yayoi period.
In the valley, a layer of pot sherds and burnt soil was formed during the early to middle phases of the late Jomon
period, and Fraxinus grew along the stream, and Castanea stands were maintained on the surrounding slopes.
During the late phase of the late to the early phase of the final Jomon periods, a forest of Fraxinus and Q. subgen.
Cyclobalanopsis grew on the layer of pot sherds and burnt soil with less human activities around the site.
Keywords: buried forest, forest vegetation, late-final Jomon period, eastern Kanto, middle Yayoi period
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Fig. 1. Locality of the Jinyashiki-teishicchi site. A: Localities of the Jinyashiki-teishicchi and Kamizakai-asahidai shell midden
sites in the Kanto plain. B: Location of the Jinyashiki-teishicchi site in a valley to the northwest of the Okadaira shell midden
(contours show 5 m difference in elevation). C: Grids, traces of fallen trees, burnt soil, and amount of pot sherds in the East 2
block of the West research area and grids of the East-West trench at the Jinyashiki-teishicchi site.
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Fig. 2 Stratigraphy of the west wall of the east-west trench at
the Jinyashiki-teishicchi site (Based on the Board of Educa-
tion of Miho Village (2011) incorporating the deposit charac-

teristics of plant macrofossil samples (]J. Yoshikawa, 2011)).
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Fig. 3 Fossil pollen grains of Castanopsis and Castanea
crenata obtained at the Jinyashiki-teishicchi site. 1-2: Cas-
tanopssis (No. 5, layer 5, AFR.MY2678). 3-4: Castanopsis
(No. 5, layer 5, AFR.MY2682). 5-6: Castanea crenata-
Castanopsis (No. 5, layer 5, AFR.MY2680). 7-8: Castanea
crenata (No. 4, layer 6, AFR.MY2681).
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Table 1 Radiocarbon dates of fossil woods obtained at the Jinyashiki-teishicchi site
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Fig. 4 Diatom diagram at the Jinyashiki-teishicchi site (Black circle less than 1%, white bars from sediment samples with 50—
100 valves, and white circles showing occurrences in sediment samples with less than 50 valves).
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Table 2 Taxa of fossil pollen obtained at the Jinyashiki-
teishicchi site (following the taxonomic system of APG III)

AR

< ¥ & Podocarpus, € & Abies, Y 7@ Tsuga, +7 EJ& Picea, < V&4
HMEE SRS Pinus subgen. Haploxylon, = JE#EHEE )& Pinus subgen.
Diploxylon, <VJ& (A¥) Pinus (Unknown), 2% % < *|& Sciadopitys,
A ¥ Cryptomeria japonica (L.fil.) D.Don, flid> A F A4 B —t / *F (A
T #1) other Taxaceae-Cupressaceae (Torreya type), oA F4 Ft—t /
8l (& / *H) other Taxaceae-Cupressaceae (Chamaecyparis type), L
AV NIE Daphniphyllum, 7" R 77 & Vitis, Y % J& Parthenocissus, =L J&
Ulmus, 7 ¥ % )& Zelkova, =/ X )& — &7 /) %@ Celtis-Apananthe, 2
F 7 )& 25 7 i)# Quercus subgen. Lepidobalanus, 25 7 &7 /177> )&
Quercus subgen. Cyclobalanopsis, 7)) Castanea crenata Sieb. et Zucc., 7
VEWURE of. Castanea, >4 / ¥ )& Castanopsis, 7V — 4 / X|§ Castanea-
Castanopsis, Y7 7'V 2J& Pterocarya, 7V 3Jg& Juglans, %7 7V IJ@—7
)V 2@ Prerocarya-Juglans, £ X7 Carpinus tschonoskii Maxim., 7<%
TIE— 7 &)@ Carpinus-Ostrya, />N & Corylus, 75173/ % )& Betula,
Ny ) xlEoNy ) X liJE Alnus subgen. Alnus, N> ) XEY > v 7V illiE
Alnus subgen. Alnaster, 775 X7 V)& Mallotus, 71 =7 )& Acer, b5 /%
Aesculus turbinata Blume, 27 v P|g Sapindus, *~%'I& Phellodendron,
WY a g Zanthoxylum, ¥ BV X@ Viscum, I XXJ@ Cornus, V3%
& Camellia, <% % )& Actinidia, 74 55 X 7 )& Trachelospermum,
%V 2 )& Fraxinus, € F / X )& llex, =7 b 2@ Sambucus, 7 2 ¥ Fl
Araliaceae

.

> 20 VJEH Veratrum type, 7' <)@ Typha, 71% ") 7% Fl Cyperaceae,
4 % %} Poaceae, % 7 < V& Thalictrum, fli® % > K7 7§} other
Ranunculaceae, < X #} Fabaceae, /N7 F} Rosaceae, 7 7kt—+4 7 7 4§}
Moraceae-Urticaceae, A X% 7 I& Persicaria, t L%} Amaranthaceae, ¥
7 %Y & Impatiens, 7+ X 7)& Cuscuta, 3EXIE Artemisia, {ho*
2 flif} other Carduoideae, # > A HHif} Lactucoideae, + ) #} Apiaceae

I EY)
£ <4 £} Osmundaceae, H5MJI 1~ Monolete spore, —5%
spore
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SRR, AN T 3 RO s N (F2), &
JEfr DICRIERZ 3 TR E AL (K5),
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By Y TELLY 2 20 = P T JNITE D FRATIXY I T IR g E
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D8 5/ T No.2 o | | 1 oo |I » LX) >
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L72).

Fig. 5 Pollen diagram of main taxa at the Jinyashiki-teishicchi site (Ratios of arboreal taxa based on the total arboreal counts,
and those of herbaceous taxa and spores based on the total pollen and spore counts).
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FEHL, Z7VEPEEE 2 F7HEN 8 ~13% B LU 10 ~
13% & RN i, v A/ XEeT7haviliE, hx
TE, TYXE, tRVaEkED 1~ Sz E N,
70 e VLR GO MBI 54% oL 57% &5
D%, D8 & J4 D 25k E HBIARIE &1L 9.6 ~10.2 x
103 87 fem® £ 7K, S SITIEM OAFIREEDT DR
72 b DU INBEDE 72 o 72 b DD 5, HIRITRT I 1%
D8 27" v FT682 mm*/em’ & HEI% b DD, J4 7)) v
F¢iZ 180 mm*em® & dro 7,

SET#IZ, E6 7Yy N E D8 7Y v BN AL
Wil zmr~d, E6 77V v P, 2+ 7@ 30% &tk
WHERCENL, AxT)E, 7Y, rY¥E, A4/ %
JED 6 ~12% LW 3% &Y, TANVHESRA X
TERELI2YTIE-TYYE, b/ ¥, sruYE, b
V) alg, #HEBORXFRAFAF-t 2 IR &2
SNz, —J7C, D8 7Yy R T v XEH 22% & Lk
WEEE 5o, RecaF7lliE» 11%E%<, 20t
DI EREO MBUETTIE E6 LBk TH -7z, D8 TIEEIA
MRS 5.9 x 103 i /fem® £ 47K, o FHiY D HEEAR
T OB E L, E6 TIHEIARE®IZ 14.3 x 103 K7
fem® &% Ipo T2, MR R B IF 64 mm*/em’ 72
L 117 mm*cm’® &2 %h o7z,

SIELEHTIE, A4/ XBW38RBEELL, TANVI
JBDY 27 % & iR E o7z, iy vx)E, a7k
g, 7V, r=yTR-7y5E, v/ ¥E b ¥k
EW1~6%ZEMB SNz, BERIEH LM TIIHTH-
720 BIRTEKYRIZ 58.7 x 103 Ki/em® &% <, HMPRIORLIIR
1 164 mm*/cm® &7\,

4. EEBEEHIEIOH AR DOEE &K

Poft 2 SR DB B 70> & H R ARAA IS I B EERS 2 I3 &
JRTERS 16 S BREDSTE D Stz DU ICIZ I FEE DR
lzEl g,

A XAV Cephalotaxus harringtonia (Knight ex Forbes)
KKoch A FA & 6 1a,1c (k2 - &M, 1B-39)

BB FERET, M0 o M ~DBATIZRER D, KifAE
B, BRI E NI B, BB OWNEEIZIZA
HANC 6 AMEDE S,

571 Torreya nucifera (L.) Siebold et Zucc.
FF 6 :2a,2c (B - M, 1JY-30)

BB FERET, M & W ~DBATIZRER D BlE
B EEMIE I, OEE ONEEZIE S AMED 2 ~
3ARTOES,

7YB Wisteria < A% 6 :3a-3b (f% - ##4,
1B-90)

{54

[E 500 pm 13 EDANZEE D FElRDIHOIC 1 SN,
Wb CIEARE A IZ & D/IRDEE DL HEES T 2 EAL
M, BEOGIITHE—, SHANENNNGEEICH S, N
SRR IS5 C 8 MHIEIRAL, N DT & el A T
7 VN, IEEE SR IERER ISR,

Y% Zelkova serrata (Thunb.) Makino =L %}
6 : 4a-4b (B¢ - i#, 1B-40), Sa-5Sb (IRFEM, 1B-47)

B« @ © TERE 250 pm 1F E OINLEE DMEIR DR 012
1FNNGETY, Wb Cl3/MEEE DS L TRt I 2
LEAM, EEOREIITH—, 55X AMENGEE DN
BEICH 2, JEORHREAR % 52 © 6 MIEIEDz, KR ZETEAS
mSENLRIC D B

TRRA © 1ERE 200 pm (Z £ DOALZIEE D3Fm D5 O 1 Wi
BERIZAE TN, BTl IMREE DSBS & L TRt 17
BEFLM, FlmiEI AN 2T 5,

Ly /F  Aphananthe aspera (Thunb.) Planch. 74
Bl X6 :6a—6b (K- M, 1B-140)

ERE 150 pm i O M JEEED JEE A3 B RN J7 A
2~ 3 A U TBES ITHAET 28U, A AR
MG FER~TR, BEOLILIIHE—, BRI
PEC 3 MfanEsz, INEOZETZRSDIENTICH B,

IT/FE Celus 7YF 6:7a-7b (k¢ - WM,
IB-76)

[EFE 200 pm (3 EDALCEE DMFERRD IO 2 F11% LT
L, Wb T3/ INEREE DS L TRt I 2 BR AL
M, BEOZIIZHE—, 5 ANE/NEEE DWNEEZH
%, TG ST 7 MRS, Arda iz b o,

& Morus 77K 6 : 8a-8b (% - #:#4, IB-
197)

[ERE 250 pm (3 EDICEEDMFIROIHROIC 3 FF LT
FIL, Wb Cld/IMREE DSBS S L TRt 1T 2 Bl
M, BEOZEIITH—, 5% ANEIVNEEE DNEEZH
%, TR 2T 6 MNEIEAL,

Yoo RE (K&) Prunussl. N7F 6:9a-9b (F&-
#At, 1B-238)

A8 50 pm DUT DALV EE DS AR DR 7T 1A 2 ~ 3
i L C L EICROITHE L > TRIE S 2 LM, EE O
ZAUIH—, SR AMEDNEECH 5, BURFHIRIE =T
3 HHAEE AL,

2')  Castanea crenata Siebold et Zucc.
6 : 10a-10b (¢ - ##44, 1B-240)

6% 300 pm 13 £ DAWZEE MFEROHO I 3 43 £l
FIL, Wb CTIZIMEDINLEE DK IRITHIS S 2 B LA,
EE DRI H—, BRI ARME,

AFZBYV XF¥HE  Quercus sect. Aegilops
7 11a-11b (K - §#, 1Y-29)

7R

7 F B
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6 [HEBKIEHE SR - AR OIS S EL (1), 1a, 1c: 4 X4 S (IB-39), 2a, 2¢: 7% S (IJY-30), 3a-3b: 7 )& S (IB-90),
4a-4b: 7 ¥ % S (IB-40), 5a-5b: /¥ ¥ SR (IB-47), 6a—6b: 17 /% S (IB-140), 7a-7b: =/ XJ& S (IB-76), 8a-8b: 7 7J& S
(IB-197), 9a=9b: ¥ 7 7J& (Ji5%) S (IB-238), 10a-10b: 77 V) S (IB-240). a: #l¥fiAi (A 77—/ = 200 pm), b: ERWTIA (27—
)L =100 pm), c: W (A7 —)b = 50 um). S: K& - #4, SR: MK,
Fig. 6 Fossil woods recovered at the Jinyashiki-teishicchi site (1). 1a, 1c: Cephalotaxus harringtonia (S)(IB-39), 2a, 2¢: Torreya
nucifera (S)(IJY-30), 3a—3b: Wisteria (S)(IB-90), 4a—4b: Zelkova serrata (S)(IB-40), Sa—5b: Zelkova serrata (SR)(IB-47), 6a—6b:
Aphananthe aspera (S)(IB-140), 7a—7b: Celtis (S)(IB-76), 8a—8b: Morus (S)(IB-197), 9a-9b: Prunus s.l. (S)(IB-238), 10a—10b:
Castanea crenata (S)(IB-240). a: cross section (scale = 200 pm), b: tangential section (scale = 100 pm), c: radial section (scale
= 50 pm). S: stem-branch wood, SR: stump wood.
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7 RS HE P AR OBSEEE L (2), 11a-11b: 2+ 7827 2 ¥Hi S (IJY-29), 12a-12b: 2+ Jj@a+ S S (IJY-
31), 13a-13b: 2+ Z @7 AL THES (1JY-2), 14a-14b: 2+ @7 A AL HER (IJY-25), 15a-15b: A= 78 S (IB-222),

16a-16b: 271 S (IB-250), 17a-17b: F =V aj@> A4 i S (IJY-1), 18a-18b: F =V 3@ 3V afii S (IJY-24), 19a-19b: +

%V 3@ R (IJY-8), 20a-20b: U XY S ([JY-12). a: #iWTIH (A7 —)L =200 pm), b: FRRIE (27 —L =100 pm), S: £ -84,
R: 1444,

Fig. 7 Fossil woods recovered at the Jinyashiki-teishicchi site (2). 11a—11b: Quercus sect. Aegilops (S)(IJY-29), 12a—12b:
Quercus sect. Prinus (S)(IJY-31), 13a—=13b: Quercus subgen. Cyclobalanopsis (S)(IJY-2), 14a-14b: Quercus subgen. Cyclobala-
nopsis (R)(IJY-25), 15a-15b: Acer (S)(IB-222), 16a-16b: Sapindus mukorossi (S)(IB-250), 17a—17b: Fraxinus sect. Fraxinaster
(S)IJY-1), 18a—18b: Fraxinus sect. Ornus (S)(IJY-24), 19a-19b: Fraxinus (R)(IJY-8), 20a—20b: Kalopanax septemlobus (S)(IJY-
12). a: cross section (scale = 200 pm), b: tangential section (scale = 100 pm). S: stem-branch wood, R: root wood.
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[EE 400 pm 13 EDANLEE DM FHR DR O1C 2 F1F ETL
FIL, Webs T3 ME CIEEEDINNLERE B3 K IR~ T
RICELS S % BRALM
BN KRBDEAIR,

JAFZEOFZ8 Quercus sect. Prinus
71 12a-12b (K - @M, 1JY-31)

% 400 pm 1Z EDAGLIEE DMER DR O
FIL, Wb ClMROINLEE

7

22 5x EL
7b>d</<4kh_@ﬂﬁﬂﬁ“511"‘5‘hﬁ

EE DL —, BEHBIEENE, BRI DEER,

A+ ZB7HAYVHEE Quercus subgen. Cyclobalan-
opsis 7} 7 :13a-13b (B¢ - ¥4, 1JY-2), 14a-
14b (M, 1JY-25)

K - BEAF 1R 80 ~ 150 pm 13 & DJEREDINLEE A
TR T DA 2 75 S R LA, JEE DOZRLISH—, TR
fikl ilzJ‘]‘i BRI D AR,

UM+ JEETE & AP DS A RN ’ﬁf b9 2 HfL,
AITRE Acer L7mPFL X 7:15a-15b (k- ##,
1B-222)

IS 70 pm 1Z E DALEE 23 BRI 5T 2 ~ 3
G U CBES ICHITE T 2 B, ARFHE (L 50K,
BORITH—, SEAMENNEECDH 2, BRI E
T 5 HREEeL,

LD0OY  Sapindus
44, 1B-250)

[EE 250 pm (Z EDICEE DM FERDIHOIC 3 FIF ETL
GIL, Wb T3/ B BRI A U CTBUE 3 2 BR 1L
BEDOEIIIH—, S AMEINNEEE DONEECH 5,
AR FALRE WA THPIR, AR [FE T 4 AEE AT,

NxYUIJBIAIET Fraxinus sect. Fraxinaster €7
AR K 7:17a-17b (K¢ - 844, 1JY-1)

[EPE 300 pm (Z EDHININZEE 2RO RO 3 5%
EBFIL, Wbt TIEIREED /M JEE&Z‘) Hl s 2 ~ 3 fli#E
& LTS ISR T 2 8L, EEORLIZH—, KifF
FHA XA CER~ A BR, ﬁﬂ(%ﬂ‘fﬁﬂ?ﬁ%ﬂi [T 4 Hija
WA

NxUIOEBMXRY IE Fraxinus sect. Ornus 7:
18a-18b (K - &b, 1JY-24)

IEAE 200 pm 1F EDHLIIANEE
Wrdt i BCA 4 2 BRALM

NXYUIDE Fraxinus
#, 1JY-8)

A 2 1B 250 pm 1F E DN EE DS HESR D T TS
2~ 3fEEA L TBRS ICHHET 28U, ARFHE | s

REARENE S, B LB R IC#lZ T t;:b >
Y AEOR - BMIE F R algE L e,

JNUFY  Kalopanax septemlobus (Thunb.) Koidz.

rra R 7:16a-16b (K-

DIMEROIGDIT 1 5T

T4 R 7:19a-19b (fR

EE DLEFLIZH—, LR A,

x3 HEREEREHLEDH AR O BRE
Table 3 Taxa of fossil woods obtained at the Jinyashiki-
teishicchi site

B m SR S ___ 6@ 6 o L Shi___ A
A % B % R %
A XY S 1 0.5%
Vi S 1 1.4% 3 1.6% 1
7Y% S 5 2.7%
TYx S 2 11%
SR 1 0.5%
N/ VS S 14 7.6%
) X)g S 3 1.6%
e+ S 2 1.1%
Y7 7E (L) S 1 1.4%
7 S 3 41%
aF7)E s X FHi S 1
at7lEar 7 S 1
aFIET BT E S 311.5% 12 6.5%
SR 8 4.3%
R 2 7.7%
HITFIE S 2 1.1%
/A= S 1 1.4%
FrYalge AP S 4 5.4% 415.4% 3217.3%
Y alg by afii S 3 41% 2 7.7% 9 49%
NS R ) 5 S 7 9.5% 311.5% 2915.7%
SR 6 3.2%
R 54 73.0% 12 46.2% 56 30.3%
AYEY s 1
i &k 1 74 26 185 3
St I - WHF, SR : RUERH, R : RLH,
ma¥fl X7 :20a-20b (K - @, 1JY-12)
EEE 250 pm 13 EDHIOEE DMElR DRI 1 GRS
L, WM Cld/VEEE DBURES L Tl 25

LM, TEE DL H—, BRI AT 6 ML,

WEAMOME A #2 L, WTFNOEETH F2Y a)F
DF; - @ E RS L (£3), 6 @TIE, > ADH
L b2V affizdbEi b2 aEoRk - B3 19%, 1)
MD373% %, 68 L CIdks - @28 34.6%, R H
46%%, S JETIEEL - S0 37.9%, WHRA D 3%, R
MW30% % HD, 6 JETIE, b2V aEIcRTZINELL,
flilc Aoy 7@ (6%), rr7uydmians, 28,
JiERH R SRR I L 72 6 JE oAb 2 i 7)) &
FXYXThot (£1), 6F LTI N afgoficix
T AN HIBDOE - 8 ERM IS, SETIE T
Y aFDOMITIZL 2 ) X T AN CHEDLL, THN
I IR bR SN, TOEHETIZZ DMz A
XY, AY, 7VIE, WHEMEHES TYX, =/ X8,
JIE, ALTEPRDONT, SBICHYTEEEZS
NBERMERAEHZ IR bRRILT 2 ajEs A PfHi
ENXFERIFIA XAV THo (F1), & Mo 8 J@T
VXYM, FHERHTY 2 XL a ) FHinstH L 72,
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1. EEREEMEICRI 2HMEEDET

Bt o ARG T B B & 2 D AT, SESCIRFABS T i 2
2 SR AR IS 2V TR R L TR D, 2
DR 6 JE L DM SCRFARB IIRTIE~ T 5E, 5 8T
DFESCIRF R IR TE~ W EE, S Lo 7L R h
OB CU T k&L (K5, #3), %5
W, BORTEREERICEES L, 2100-1890 cal BC U,
1400-1050 cal BC i, 390-210 cal BCHH & %4 3,
B IINTIE~h gL, Al kicarSlilEz F
LT 2IELENEBRE L, A +) aES
F/7%, JVI@EMEEBL, M ki3 TESERL
Tz, MR IR EE~ S5 3 R Rz 2 ) 2348
BRBNDIEN->TED, 202D % X HICZDfEHE
TOBRY ) DAMPRAM DR S Nz, 7272 LAM T,
MR 5% 2C, 6 8 ki & S 25A8HE 5 TR
WICHRT 25 D03% L, 6 8L SN 2ARDER 2 BT ek
Bl 6 & LM T2 L5265, AMTRERY 778
(A%%) Loruash, fthibacdxnyELEx T h R
ZED, ZOEHETORERSI N, ORI, Bt
PO L a0 ERIC R o N2 X512, AR CHGE)
TE LB O H o 72 EHEIN, 2D
T A DORIHIRIEIZE S, B ba b Db o7 L HE
End, ZoRHHIX, Z7VDOARMEEST, 2 VR
41 ~49%1FEHELTED, fHEHE2TEHlo &) 5
110 ~ 20 m, HHElOEHD51F20 ~25 m BT 3
&, ABVIZE bR alEE TR E T B EMMSFEEL
722k, BXOZ VM7 ) ROsMcIZdH ) RELL 7
WZERSEZT (Hlly, 2011), 7Y OFMHBAVD
BHIRHEIC NAIICHER SN Tz EES N S,
TSRS I BE~ WIS Ic e 2 &, B T,
OB L, FY¥FehTENIEML, KM, b
U algiEnic, THACHEELELY XML, 2
DRFHIZIE, #SRRBIITEE~ P30 12O ERT PR
Pha s L2 aE ) L) ICHEREPAB OIS
e (X8), MEKROFFIZ 2 gD 4 PHie b &%
VaffiB k7 AAHETHY, SRR
ORI LICEBF L ozt ESIN S, YA VHIOR - i
ME 2 DRI X 0L ER O R & PEll &
XOVEROMBICER LB, 7AXTHiEP %Y afi
2 OMNCHET 5, A PHION - B E s 2) aE
DR DI 25713 BANT A DR LES & Pl & D3R
DETRIHLLTED (K1), WDHLDZ DALEIC
HY, ZOWMHDPLFEN TR T A A HiER bR
AfiNEF L CuLEREINS, OB TRV SN
72 JAEIAEIZDE CHIF E Tz 2 &%, E6 - DS His

B CDEFOGH I
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A NROIERRUISG(R-BH) O JFSEIHAVER (RH)

@ NRUIB(R-8H) T ApAE == 18 (>2kg/grid)

O hRUIE(RM) +E  EEE 1% (<2kg/grid)
8 [FEEBREHEYD 5 TR CEHNEE %
H2r (2011) 28%).
Fig. 8 Buried forest in the lower horizon of layer 5 at the
Jinyashiki-teishicchi site (modified from the Board of Educa-
tion of Miho Village (2011)).
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) Idesia polycarpa Maxim. %% ¥ €)@ Actinidia, =
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7 & a Sambucus racemosa L. subsp. sieboldiana (Miq.)
H. Hara, A X3 7 Carpinus tschonoskii Maxim., 7>
RIS Hovenia cf. dulcis Thunb., ©4% 5% Eurya
japonica Thunb., ¥ A F 2'J§ Rubus, 4 X > > a7
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TP EZ o Tw s (A - I, 19875 it - 16z,
1987 ; Bk - $5K, 1987 ; Noshiro & Suzuki, 1989), 7=
7L, HELEBOIEH T T B o RIEE D IER 2 L
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