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Changes in the Extension Rates of Naturalized Plants in Kanagawa Prefecture,
Japan, Based on Specimen Databases

FT AR AR D

Norihisa TANAKA P

Abstract. Changes in the extension rate of naturalized plants in Kanagawa Prefecture were analyzed

based on a specimen database. Changes in extension rates over the survey periods revealed species

that continued to increase, those that continued to decline, and others. The trends were similar to those

revealed in previous studies. However, it was newly revealed that the extension rates for Gamochaeta

coarctata, Gamochaeta calviceps, and Geranium carolinianum were highest in ‘Flora Kanagawa

2001 and subsequently declined thereafter, while the extension rates for Poa trivialis and Tradescan-

tia albiflora have continued to increase.
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Table 1. Abbreviations and specimen collected period, organized survey period for flora, extension rate

- . FHARA 72 LN Ok 53
PR Z Yo 2 oy
W 5 fitet A3 2 st
Abbreviation Collected Flora Siw:; nuurInnl:ers ‘:f: Extension Rates
period Period recorded MESH3
[fhitss 88 LIRT 1978 4F T
Before FK1988 LARIT ™
. [z 1 i 1988) . Tgs /100 __ ,T75/100
[k 88 1979 ~ o 1979 ~ [tttz 8s] o € €
b FK1988 jog7 (AR Lr*fjfs) SN, og7 45 Lo IR B eTs/100
. FrhZ) 1 Ediat 2001 . Ty /100 __ ,Tss/100
FrbfiEzs 01 1988 ~ i e e 1996 ~ FefEzts o1 o € €
FK2001 20004 ! Iﬁ*f(f?l“)’é PSR 5000 45 To wns eTss/100
. [z ) 1 i 2018) . Z15/100 __ %01 /100
[k 18] 2001 ~ fos 2013~ [ftsE 18] » _ € €
¢ kool aoig e A Lr*fg?s) SIS 5017 4 T Wk eTn/100
[rbfz 880 725 em18/100_em83/100
e Piebiizt 18) o = AT
GBS e
MHEBLUHE D, 3WAyvaZfiE L, AR R LI,
[ )1 A 55 20180 (R )1 I ME W) BE R A 2
(1) #RNEEDFRAERICELD [HR)IEEY i, 2018 ; T DO DFPED FHLLT [HHEEE
551988 - 2001 - 2018)] M- DAE 18] FK2018 & i) D= DX, FHEXIZ
[ =) A A 36 1988] (2= 1| IR A1) 56 3 A DWW MRS 01 0 111 O X % [HHE L

£, 1988 ; T DD O L G OLLT [Hhl
55 88J FK1988 & Kit) D= OFA L, HlTkt
KAEHEARE LTRSS LEZ 108 HOREX Z &I,
TR T HMEREDHEHEZA LT D
EARBREICL, AMEXICBWNT, £, KIKT
%1m®ﬁ$%¢§¢é LT HoMEN D
DT, AELFRA) 22 TR A B RIE 1979 22 5 1987 4
Tholz, THZE)NRFEYEE 2001] (431 WA
WFERAE SR , 2001 ; OO ORELEZDLLT
[#fEEE 01] FK2001 & &G0 D72 OFAEIL [1h
fitisE 88 DA AL L ThESIT, —HoHh
WAERE, BEOSMOBEL BEL X Lo
7o 723, 1996 4~ 2000 4 (K 75w < 1| W T
TROITHRANETIZ 272720, HEXZ 111
FREXE L72b DT, k072 FRAEHMIX 1996
FND 2000 FF CTh o7, Fo, RELIEARD
PR Z FEVEHI A v 2 (LLF3RA Y V=
MESH3 & 50 ; [E HHFRFERIT O 1/25,000 HiJE
K% 10 X 10512 Lz A vy =T, 1 km U
FORESNZRD) CTrddk Lz, JHEIX 11 ED
FEXEMN TEM LD, T _XTHO3IKRA Y
va T ERLSHE, BEMTRDONIZDIT TliX
RV, B EN TV A MK, KO
BEHNIRA v 2DETERRIN TS,

FOBE, THfizE 88] D72 DITHRE S AR
FANLLANZERE S NTAEARDOEE I OV TIE,

B 72 E O F oy DOFRIRAER £ 12 &

FM%%%JE%\%:Kéﬁﬁéﬁﬁﬁﬁ%@
EEAZHONICTSEZEZAEICL., FRAEK,
AR, RIKTH 1 AOEREZERTLZ L L L
oM 72 S O T, AR 22 A I 1 2013 A2
MH2017HEETTHoZ (1),

(2) & ELIE=nER
F%%ﬁwjfi ERELL Loy = R L
L MERECBEM AR, TR 2,199 4y

iﬁiJmﬁ&%l%6 THARE, B 3,235 0 FEBEN
I Tns, AHRTE, Z20Hb, BBOAR
WMCHHTRE LIERT =X D5 B, 3IRA Y
valEmE AT ALY 1,011 SR E R -
oo TITTHEMLEMA, ¥4 10T TS 18]
[/ oY

Q) FALET—4

ARBFZEIHE ] LT — &2 _X— 2%, [Hhflsk
88J D= DI LN, [FRFEEE 01 ], [t
5 18] OB FEITIHE S ATV D A0 KIERL
D=, &) EREEERAESSBIZ L 0 &)
BN TEE S, BNOWH IR T % EiiEss
DEAREIZNUR SNV AEROT — 2 2 L L,
FAEAR B TGS 88) O FIABHAART Y B Ik
SN TN ARCH I HFEW SN ARDT —
HHEALTWD, o, ME)|BMEYERES
fim (2001, 2018) 25| ST 2 RS OFEARJE



Changes in Extension Rate of Naturalized Plants in Kanagawa

WIE SN TWAERD LD BN TN D,
ZDEIICAT —H R_R—R (i, Bk OFEYEE
OFEMM A DOEAR S B I TN D, FIEAR
OFREFMIT, SHEPEEICEE I N TV D010
X D 4345 s % Bl OFERFE O TR TH S O
IS RE DR 2 A I 2 2 CTFoR
LTWa7, ERAOREFIZELY, HERML
LLaii o 1978 4 Lhpii ([#HAEEE 88) LA @ % 1a)
&L 1979 ~ 2017 ORI DWW TIE, FHEWRE
OFATHIFEO 3 BIMICK 2 LT Y (£ 1bd).
BREMFED X A MIVIZHES &, 2 2 CTla& Hm
ZUTOXHICHEKTLT 5 [HhAEcE 88) (1979 ~
1987 FE DERFEREA ; £ 1b), [#kEEE 01] (1988
~ 2000 FOEEIEAR; F 1) [HfES 18] (2001
~ 2017 FFOREER ; £1d), B, ZOT —
B R — 2 DBFAEARIT, [PEFE 88, gk
01J, T#fEzE 18] O MBERICT LV, HBEH
ERHERIN TV,

ZOTFT == TR, B 521,564 HOFEAR
F— A NBEEESH TV, A RED S DLW
DMNICIRAE L SN AR, [HPfEES 18] ©°5%
MR L SN b o, RS EREO S HMER
D3, A FESE L 0 3 A7 X~ D B A3 AN 3 24 70 A
A EHIW L7 b D7 8RR 499,607 1 DOEEA
TR EEHA L, ZNOOERT—X %, [F—
DEFLELEM T, [ —OWEFEH BT, F—HEHEIC
LIV BRESNTER (Wb D BEEEAR) 28 7,
TNOOEMBERE, BT 5L 412,854 kD
ERT —H Lipoi=,

AR TIE, D 412854 EDIERT —Z b,
3A v aRBREFOHFHRD AN EMRE D%
BRUN 7z 387,440 1 DRERT — & & fEHTIC W T2,
Z D 387,440 1D 5 B lAb i) DIEAR T — Z 1%
70,555 4 Td - 7=, 387,440 tE DIEART — Z 1,
3IA o, Koy LT THpfiEE 88 LLmi, [
ffEE 881, [#ihEas 01, [ARA#ES 18] D &G AW
THMEZHIR LE LT 5 & 323,286 2720 |
9 BIRLAEY) DFEART — % 1% 60,989 1T -~ 7=,
Fo, B INTZHEXREOREMICIE, AiHO
412,854 TR DIEART — 2 b HERSLCEREED
TN R IEME b O ZBRVN T2 394,573 1 DFEAR
T—HERWE, 205 BIREREYIX 71,748 1F
DT —HThHolz, 394,573 tEDIERT — XL,
AR, [PREESE 88 ARG, [HhifsE 881, [
FEOL], THhfaE 18] OB BEFEN CTEME ZHIBR
LH—{b3 % & 228,040 2720 . 5 BIRLhE)
DIEART — X 1% 45863 1t TH - 7=,

4) 1REEY DG M=

[t sE 880 LAR, THhffEE 88, [EaE 01, [+
WiEE 18] D4 WM Z L2, IR D4 ERED
EICHE SN AERN S BE OGS I KA v 2
BEFEH L, oLy, B - B (2018)
\ZHE U CAIREAEY) D EEINE Extension Rate % LA
TlzL R,

Alal, BEIMEEZRHT ML LoD RGO
B3R A vy v aBo=d, LHEkicx. 5
BEERICRILED N GRE S NTZE 3R A v a
DN LY, TOZTNTFNDORLEEIRA v
ValN, TOBDOSHIEROIEIT LY Gk A >
AP LT e (RAETE) BIEE L,
B ORI T D BFFOFLER 3 R A
T afd 10055 D 1 IR E T 5 EREME A iR
W, 3IRA v v aB DO FEHTITRL, £D
100 3D 1 Z W=D RMBEHREDCT-DTH 5,
ZAUT KD [HREEE 88] DG Z K 1b DY
FH L7z, BRI THAEES 01) o E % 1c
DWEY . [HfEEE 18] OHIMEIIR 1dD@EY T
BH L7, o0, Mfss 88, MEas o1, [
5 18] OEFAED S b, MENZFETH -
7OV [ihEsE 88) & [MiERE 18] TH D79,
MM 2HESRMOEMNEL LT, Zhb%
JelZ THPfERE 18] ~ [#pfiEE 88) (2B 2Rk
O (LUF e 88) 226 [HhhEss
18] DML L KF) FF1le DL I IZEH LT,

7pds. TGS 88) DFRABHAART D 1978 LA
AR 72 AR M Tz b O Tl /e
Wb, Tk 881 o #ahn=Riz oW Tik, 1978
ELART OREREAR D 3 AR CEREM D N T Y F
NoLHTDREEROFR, Ficky, #hdbd
VTR RICEH SN D ABER S 5, L ITE X,
WL OHEMMAOLEENRED S (FAE, 1933
I, b OWE (REFRE, 1917) 35 5
PN W TIE, SR D0 Z IRk LT

IRACAE TR S S — BRI FE L, SR
N, ZhETicambhn T 22nWifbiEm Thh
IRk O - OPRE S ATREME S < Al S
88] DEMFIZHONTH, BEHH D H O &k
L7,

Fo, BERDT =2 _N—Z2OMH . B O
N “Bot” ZEIFFEATE LN, otz
IR lpol” T EIFREHTTE 22, LW ) RRE
N D, RFIT I LY OWRD & 5l &0 |
LB O E WO R TOTChH HT-0, b
FLOFREEIZ LY, HARBREOFEEIIMRIT T 5 &
EZD,

11



12

N. Tanaka

HBRBLUVUER

2 \THEMOR4 . 4. TR 18] Ik
2R ORERAE XS, [HREsE 18] Itk 2R
FHOREREAR S, BHWEEICB T 2 Rt oisk
3WA v v, SRR, [ 88
2 [HREGE 18] OB, KHidmEE o Hhn=k
DOIFEIE, FAEFE OB OB KAE & Fe/MED
. BHEMREDOINEROZEE | W OIE
IE (o KE220E) O AL 10 fEICEEND b
D43 F A, [FHEES 18] 1231 5 R DERENT
AEFOEINAIZ R LTz, F12, HFEOBADFE
i AL 1~ 1007, A 11 ~ 2107 (BHEAE
WD B EL 10 E TERLTND D TT AR
TIEEENR) OEETH D, 72k, [FhhEES
18] & [#PftsE 881 DEEME DL /L DKEILT
MO0 FEOEMETH D (FENT I EAL 10
METERLTOSEDOTTRTUIEENRW),

(1) BEFEINEFHERXRE

FepfEss 01] & MepfEES 18] CTEEM &z 111
BOREXD > H1REXIZSE 7LD b
BEXTHDHZ b, MEEEMARE, ifkIh
LHBEXIFZ 10 TH D, D=8, 109 FEX
TRk SNzt A a X VKRR, BETVITE 1
HEX T, 108 HEX CRigkSNIoA =0/ 7
7Y, vy A7 ik 2 REX T, 2ROHEE
XTRiksnbZ D, DT/ LU,
EXVadty, AvIAALTY, XFARXI)TT
U NRFAXT TRV DB E TR fEE
(£2)., oo LA, RNIA L T %
INFTWAIMEEm Th D EE 2D, K12, 7T
FRAA XS, REH OB 3R A v v 2B, REE
AHE D FNADNERL %, FHE XELDNERLNAIZ S L
oo BAITEURFRRIETY, TAY kB
o7, Rk S VA X OIERIE AV D
DD, BRFHOTEL 3 KA v ¥ 2 FOTREEAR L
DIELLIZEIFEEEmLS v, —FH, =0 /)7
T, "N TF, AV aty XTFAX )T
7%, BREEARESRGT OB IR A v
HONEAL &, DO ik, EBRIT /oA
NEL, BHEMATHRES NN VWD EEZILND
25 HH I (2008) THEEf S AL TWD K 91T,
BIRACE OFEDOHS FEIZ LV, REtoiek
3IMA ¥ 2 BB EREARN N B AT T
L0000 L,

(2) REERBEHERFDORFEIRA V2K
FRESNIEAER b L b Z 0D, A
NRrEBIATVTHY, AXLF, TIVHZYD, =

v E T NN TF e Fm ) T,
Q=X Yy, awyaAf sy axXxh sy X
FAX ) 7T, AA=vFV 7Ll (F2),
INHOMIT, aXh Y EA A =R Y UDNE
MBANVED D DH T, BHOTLEFKI KA v o
BHZ (£2), ZNHofiZa~yaAf s
< &, THhlzs 88 OHIMRDIEL S &
DT, TUVEIT A AIFy, F=o )77
XA - B (2008) 12Xk v, [HPfEEs 88 T
EEWHEIRCTH - 7208, TOHOBIMENT
Lzt SnizfTchsd, Zhd oIy,
[HffEES 88) WRIZHN2 0 A& AT T2 DT
o, TVEYY avw BT NI
V. BATFAR )T T Y ENE, THERE 88) LA
D 1978 FLIATOBREEAR BRI~ &% <
HENBPAZB N T, H<nbibL, N A
Do TW b Toh 5,

(3) [tz 88 Mo [#itEES 18] DigmMEL R
DRI RA YA

B2 12 [pfiss 880 76 [tk 18] o
ERENI0FE, BA RN Eray 4 XAF,
a=yF Yy, awvaAAf IV AF=vF VT,
FFAXA ) BT, vFvaFFasy F
FFFarsY, auFvay, IFXRYTNF
DFEAEFEIC BT DRFF ORI KA v v 2 %
R, K2R ENTHE LI, b DfE
I TG 88) DEFETORFFDOFERI KA >~
Y aBT3I ORI D, [#HEEE 88] Tt
BHEN S TmEA R EFRaY, A XAX, O
=XV, awyaAf sy, A =XV,
[rbfisE 88 CTRLGERE MDD o Te A A A XA
HHEET, v vaFFasy XFFFa sy,
Friohbipnwawryay, IFEARYTATTH
5, %2FEDOIL, vyvuFFarsy, XTI
Farzy, auFvav, IFXRYFNFIT,
Hr - B (2008) T, [FRrfiEES 881 NIz
XLZFEOHOWMEIZB T AMMEN ER L
SN THD, T2 TRLUEREIT MRS 88l
5 [HEES 18] OBMENE WEEZ HIF 72 b
DOTHY ., AIEIE THfEE 18] TH REtosk
3MA v 2 DIEMNEND 2 FILATE L V[
FEEE 18] CORFOFEEL 3 IR A v ¥ 2 BT D720,
Frpfitisk 18] DOBFFOFE 3 R A v 28T, T
fiti5h 88 TORFDFLEI KA v 2T ZED
B SINTZ3 WA v v a2 BPMbo72H D TH
DN, AAAXA ) AT LT vaFFas
ik, [efEsEs 88 & [wpfEss o1, [epfiEs 18]
TIEN.OEE R H 5, WifE & b, [ 01] @
BIMRIImWIENLICH D2, v o yaFFas i



Changes in Extension Rate of Naturalized Plants in Kanagawa

2. FUBRGRAR DS - BRARAEANTEL - BAETORER 3 KA v ¥ =28 - HINER - HPINRO D A7 10 FEOIF LY
Table 2. The top 10 naturalized plant species with the number of recorded survey areas, numbers of collected specimens, cumulative numbers
of recorded MESH3, extension rates, and differences in extension rate

e

Japanese name

A it S HIED

of recored MESH3 Extension Rates Differences

Fh

Scientific name

886121 o10jeg
88614
10o0c4d
810CA4
886134
1004
810CA4
d8e10AYy
uorjeniony,g
886121 Wol 10074

SBOIE ASAINS JO IOQUINN] 5] mt Tk
100T>1d Wodj 810¢314
8861314 Wol} 810THA

$950 UOWIAAS JO JOQUINN 3
886131 03 80T Woi]

AN FRIY Sorghum propinquum . 1.1 -0.7 -03 -1.1
A XL Bromus catharticus 0.5 0.3 -0.5-0.2
TIVEIT Dysphania ambrosioides

a KT Bidens pilosa var. pilosa

INVF Erigeron philadelphicus

H=g ) 7Y Schedonorus arundinacea

=%y Euphorbia maculata

=AY Oenothera laciniata var. laciniata

X7 Agrostis gigantea

BFARX) 7T Veronica arvensis 1.0 -1.0 04 -0.6
A =% Euphorbia nutans 101 490 -0.3 0.8 0.5
EAVaA Erigeron annuus - 487 2.6

RITHTAND Amaranthus hybridus 91 481 1.9 89 23 -0.4 -0.5 -0.8
A=A T Oenothera biennis | 23 6.1 25- 27 1.1
FFaJPERF Gamochaeta pensylvanica 97 457 1.8 8.7 24 -0.4 -0.6 -1.0
LTYX AT Trifolium pratense 99 456 23 80 21 05 -04 0.5 0.1
INF LAY Galinsoga quadriradiata 453 22 154 244 368 25 75 22 1.3 -1.3 1.0 -03
FAAXA)IHET  Poa trivialis 98 451 7 76 199 366

LY A7 Trifolium repens - 451 14 156 244 359 3.1 14 22 6.6 22 1.7 -1.7 0.7 -1.0
FHAARX )77 Veronica persica 102 450 24 248 372 3.1 13 25 69 23 1.8 -1.8- -0.6
FT A7 Cerastium glomeratum 101 433 143 232 340 22 14 19 62 19 0.8 -0.8 0.5 -0.2
vZvuFFazY  Gamochaeta coarctata 97 424 1 57 237 352 0.8- 22_:.@
T AV A7 Bidens frondosa - 424 22 157 246 360 29 14 21 6.6 21 14 -14 0.7 -0.7
I 2~y Phytolacca amana 99 403 - 131 214 331 19 13 22 64 1.8 09 -0.6 09 0.3
IRV T A Trifolium dubium 99 392 5 94 217 336 1.4- 23102 2.0 1.0 1.0 -0.1 0.9
AT H RN Taraxacum officinale -383 12 128 213 327 22 13 2.1 63 1.9 09 -09 0.8 -0.1
AT A 2 Amaranthus viridis 86 378 - 114 199 303 14 13 1.8 56 1.5 05 -0.1 05 04
TEHY Dactylis glomerata - 370 21 152 222 330 2.7 1.0 19 49 19 1.7 -1.7 09 -0.8
TAVH T Geranium carolinianum 92 370 9 76 199 311 1.0 2.1 9.5 -04 1.1
2FFFayy Gamochaeta calviceps 85 346 2 42 186 300 0.5 2.1

AV Y Cyperus eragrostis 81 335 1 35139 256 04 1.8 22 8.1

Iy Briza maxima 93 332 16 59 167 279 0.5 2.1 8.0

T AV H Y7 vy Eclipta alba 92 329 2 57 170 301 0.7 2. 10.5

v ay Oenothera rosea 94 323 11 136 269 0.1

SF B8N F Cardamine hirsuta 97 310 3 119 266 0.0

TVUF XA MY Desmodium paniculatum 79 256 1 17 95208 0.2

AXIIHEN Selaginella moellendorffii 90 241 4 20 93 203 0.2

A ZF T 283 Oxalis dillenii 93 237 0 89 199 0.0

YVIRIA A2 Plantago virginica 79 235 2 22 75182 0.2

TN T Nuttallanthus canadensis 79 234 1 5 94202 00

s Tradescantia fluminensis 86 228 3 30 87 208 0.3

AT RFFRA ) Erigeron karvinskianus 76 171 3 12 50 149 0.1

RAPLN Orobanche minor 54 134 2 5 22109 0.0

FK1988: ‘Flora of Kanagawa 1988’ (Flora Kanagawa Association, 1998) and its survey period, FK2001: ‘Flora of Kanagawa 2001 (Flora
Kanagawa Association, 2001) and its survey period, and FK2018: ‘Flora of Kanagawa 2018’ (Flora Kanagawa Association, 2018) and its

survey period.

- : Top 10,

: Values ranked 11th to 20th among other values within the top 10, -: Values ranked in the bottom 10

among other values within the top 10.
The values in the table are shown to the first decimal place, but values beyond the second decimal place were also used for determining the

rankings.
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Fig. 1. Ranking of cumulative records by MESH3 and number of collected specimens for 10 naturalized plants with the highest number

of survey areas.
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Fig. 2. Cumulative number of recorded MESH3 for the top 10 naturalized plants showing the highest extension rate in FK2018.
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Extension rates
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Fig. 3. Extension rates for the top 10 naturalized plants showing the largest difference between the maximum and minimum extension

rates among species in Table 2.
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Fig. 4. Extension rates for the top 10 naturalized plants showing the smallest difference between the maximum and minimum extension

rates among species in Table 2.
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Fig. 5. Extension rates for naturalized plants showing a continuous increase in extension rates with the top 10 largest differences between

FK1988 and FK2018 among species in Ttable 2.
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Fig. 6. Extension rates for naturalized plants showing a continuous decline in extension rates among species in Table 2.
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Fig. 7. Extension rates for the top 10 naturalized plants showing the highest extension rates in FK1988 among species in Table 2.
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Fig. 8. Extension rates for naturalized plants showing the highest extension rates in FK2001 among species in Table 2.
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Fig. 9. Extension rates for the top 10 naturalized plants showing the lowest extension ratea in FK2001 among species in Table 2.
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Fig. 10. Extension rates for the top 10 naturalized plants showing the highest extension rates in FK2018 among species in Table 2.
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