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Two naturalized plants of the Euphorbiaceae, Euphorbia prostrata Aiton and an un-
identifiable Euphorbia sp. aff. prostrata Aiton, were newly found from the cities of
Hiroshima and Hatsukaichi in Hiroshima Prefecture, Japan. In this study, morphol-
ogy and habitat are described for these two species. In addition, DNA barcoding and
phylogenetic analyses based on nr ITS and psbA-trnH sequences were carried out.
The sequences obtained from the unidentifiable Euphorbia were different from those
of E. prostrata and no identical sequence of plants was found in the database. Addi-
tional work is needed to identify the invasive Euphorbia species in Japan.
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J& Chamaesyce & L T#io> TV 525, ZDHDHT
SRR 92 R Sk (Wurdack et al. 2005; Bruyns
et al. 2006; Tokuoka 2007; Yang & Berry 2011, % JI
2015 % &) TIXIEFED b7 ¥ 4 7 )& Euphorbia &
LTI REARENTWEDT, ARTIZEEI
o7z

P& 5k

= ¥ %V 7 & Chamaesyce D AR %179 &
L BHIT, 2013405 2016 R IX T TR E %
1To 7z REFFECHRERE L 72RO I DWW T,
Appendix 1278 L7z, BEAB X B LB LNY
TNV E W TERB X U 21T - /2. DNA Hi
g Suzuki et al. (2013) 126t - 72. PCR i Inoue &
Tsubota (2014) D 5AF% A7z, ~—h—,2 L T,
T =5 R— AND BN TS # (nuclear
ribosomal internal transcribed spacer) &, ZE £ %%
CDNAN—a—=F4 VTR ENE Z XL
AR R psbA-trnH i 2 F M 538 (chloroplast psbA-
trnH intergenic non-transcribed spacer) & fiv 7z, < —
71 —3#EHJUZIE, Bruyns et al. (2006) & Yang & Berry
(2011) OWFEEBW L. PCRBLUY -2 T ¥
A DB, ¥ ITS $8H38 122 T Oguri et al. (2003) &
FEH I3 2 (2009, 2012, 2013) D754 v — %, ¥
FEAR psbA—trnH & 1= 7- B #3812 © v T iE Hamilton
(1999) & ¥FHIZA (2015) DT FA X —% ZhZ
W S MBS B IE R B S 7 — & X —
Z (DDBJ/EMBL/GenBank International Nucleotide
Sequence Database Collaboration; INSDC) 2%k L
2. HoNnzmHIcowT, NCBI ® DNA F—%
~N— A % H T BLASTN 2.5.1+ (Zhang et al. 2000,
Morgulis et al. 2008) 2 X % BLAST K3k % 17 W,
DNAN—a—F 1 Y T HOEHRE /2. Z0%S
TR 24T > R EZH S22 L7 4t
# 1 Wurdack et al. (2005) =%° Bruyns et al. (2006),
Tokuoka (2007), Yang & Berry (2011), Maya-
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¥ 72, BEAST version 1.8.3 (Drummond et al. 2012)
EFHOTHBHEREZ RO BONT—F ATy
THERE B L OFREFDH) H 50 % UL ELoo b o
IR EISR L7z

R LB

BN T OS5 A tRIE & AT RBL

HAREB L OWIREOKE N =%y
7 Euphorbia prostrata {2/ B ((FX) & HWTH
(BBIOW) T, 7L F=Y% Y Euphorbia sp. aff.
prostrata (2)z &1l (FEX) & H-HT G, KEF,
Loi) TERENETIHER SNz (Appendix A,
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LT, 4 =%V 7 Euphorbia nutans Lag., ==
¥V % E. maculata L., 2%/ =¥ % 7 E. makinoi
Hayata, ¥~ =3 %Y 2 E. hitaL, =¥ ¥V 7 E.
humifusa Willd. ex Schltdl. @ 5 QL X hTwb
(R BRI T8 w1 5 B AR AR SRR - ek
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VEVY, ZUFVIURBHITONL aZvFVYy
EHIRIEF A AR T, WROEZMEERITHEEIE

Fig. 1. Invasive plants of the genus Euphorbia (Euphorbiaceae) in Hiroshima Prefecture, south-western

@Japan. A: Euphorbia prostrata Aiton. (August 14, 2016). B: Euphorbia sp. aff. prostrata Aiton (August 4,

X 2016).
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DLETHE. =¥ F V73O LKA EE T,
ENRLOML, BREIEET, HTICLbA RV
HETHESICHEE X TES.

DNA N—a—F 4 ¥ 7 & R
REFIE TITHZIRAEAR L AL CIRIETE 2 v 7L
POBITSHE (77 Xy ¥ 3 v 75 LC191843-

LC191849) & #E#k{k psbA-trnH i fz T f Ik (7
7%y v a rFF LC191850-L.C191856) ik i
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LFZTFYTIZo0nTIE, ITS B & U psbA-trnH
EDIWCHNERF RSN o7 HONE
H % % 122w T NCBI @ BLASTN # W THE %
To 248, ITSHBICOVWTIE, "M =vFVy
(LC191847) 1 HQ645329 (X ¥ ¥ ajE) ORELH &
100 % —Fk L (73— 78 %, FeH £ 13 720 Hidk),
TLF=UFv (LC191846 B X UFLC191849) &
KF800668 (Uncultured eukaryote clone CMH579) @
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L), %% o7 — ¥ 13 Rittenour et al. (2014) T3
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DODREDNADPLRHENR TV AR TH 72 —

Fig. 2. Phylogenetic tree based on analysis of the nuclear ribosomal internal transcribed spacer (ITS) region,
depicted by RAXML. Supporting values more than 50 % obtained by RAXML for bootstrap probabilities (BP)
with 1,000 replicates and BEAST for Bayesian posterior probabilities (PP) are shown on or near each branch
(BP/PP; in %). The root is arbitrarily placed on the branch leading to Euphorbia graminea (HQ645263).
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Ji, DNA F— % R— 2B ST 2 R IR
ETHE, TLVFoIUFYIIZOo0TIEEYT 2R
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SHESNINA =2 F Y 7 ORLY) (LC191854) &
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KC758665 (E. maculata) ®EL57A% 98 % —Fk L 7245,
ITSHICTH SN IZ R o 72 BHU Lo b3 s
ol

SRARIBAT DAE ROV TIE, ITS & psbA-trnH @
W N OIS % W2 CH, DNA/N—3—
T4 v T EFEMRORERNES N (Figs. 2 & 3).
ITS OHEIERFNC S & O AR FB TIE, N1 =
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(C. hypericifolia £ 7 L — F# Kk L7z (Fig. 2). —

75, TLF=F Yy (LC191846 35 X OF LC191849) 13
KF800668 (Uncultured eukaryote clone CMH579) &
7 L— FaIH L7 pshA-trnH OIEIERAICD &
DL AR TIE, N =T F VY (LC191854)
7 LVF=vF v (LC191853 B X UF LC191856)
L7 L—FaEHLE (Fig. 3).
UEDODNAN—T—=F 1 ¥ 7B L OGT R
BOEREP S b, S RIEERTAE S AR (1
AR5 HIRO MY-119785) INA =2V v Thb
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7 EEZONBER (BAES HIRO-MY-82427 &
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BFEE LTH/RIREDIDTHL I ENHL NI HR o
oo WM ovFy T LIy F Y TIIBETIR
IEF XIS R A A D 5 725, B ITS OEH)s
Wi R 2. ThOOMERLS, TLF=V XY
TIEINA =T F Y TIIERICERZRTH 505, [FIEG]
MrEzons., 7, [FUBESIZ2BEE DNA » 5
Bl g7z &2 bRk RBEICH EE T 2 W REMES

Fig. 3. Phylogenetic tree based on analysis of the chloroplast psbA-trnH intergenic non-transcribed spacer (cp
psbA-trnH), depicted by RAXML. Supporting values more than 50 % obtained by RAxXML for bootstrap
probabilities (BP) with 1,000 replicates and BEAST for Bayesian posterior probabilities (PP) are shown
on or near each branch (BP/PP; in %). The root is arbitrarily placed on the branch leading to Euphorbia

graminea (HG963769) and E. elliotii (AM040831).
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Appendix
Specimens examined.
Euphorbia maculata L. Z=3%> 7 (Euphorbiaceae),
Sp. PI. 1: 455, 1753.
JAPAN, Honshu, Hiroshima Pref.: Hatsukaichi-shi,
Ono-cho, Kamino-hama: H. Tsubota & K. Takeu-
chi s.n. in hb. HIRO-MY 82428 (11 September 2013,
HIRO), DNA voucher for accession numbers LC191845
for nr ITS region and LC191852 for cp psbA-trnH
spacer; ibid., Hatsukaichi-shi, Taigenzan: H.
Tsubota s.n. in hb. HIRO-MY 120087 (4 August 2016,
HIRO), DNA voucher for accession humbers LC191848
for nr ITS region and LC191855 for cp psbA-trnH
spacer; ibid., Kyushu, Kagoshima Pref.: Kumage-
gun, Yakushima-cho, Anbo (Yakushima Isl.): Y.
Inoue s.n. in hb. HIRO-MY 119753 (31 August 2016,
HIRO), DNA voucher for accession numbers LC191843
for nr ITS region and LC191850 for cp psbA-trnH
spacer; ibid., Y. Inoue s.n. in hb. HIRO-MY 119754 (31
August 2016, HIR0), DNA voucher for accession hum-
bers LC191844 for nr ITS region and LC191851 for cp
psbA-trnH spacer.

Euphorbia prostrata Aiton /x4 =3 %> 77 (Euphor-
biaceae), Hort. Kew. 2: 139, 1789.

JAPAN, Honshu, Hiroshima Pref.: Hiroshima-
shi, Naka-ku, Hacchobori: T. Seki s.n. in hb. HIRO-
MY-120151 (30 September 2016, HIRO); ibid., Hatsu-
kaichi-shi, Miyajimaguchi-nishi: H. Tsubota s.n. in
hb. HIRO-MY 119785 (4 August 2016, HIRO), DNA
voucher for accession numbers LC191847 for nr ITS
region and LC191854 for cp psbA-trnH spacer; ibid.,
H. Tsubota & M. Nakahara-Tsubota s.n. in hb. HIRO-
MY 119783 (14 August 2016, HIRO).

Euphorbia sp. aff. prostrata Aiton 7L F= %V
(Euphorbiaceae)

JAPAN, Honshu, Hiroshima Pref.: Hiroshima-
shi, Minami-ku, Kasumi: H. Tsubota s.n. in hb.
HIRO-MY 119791 (4 August 2016, HIRO), DNA
voucher for accession numbers LC191849 for nr ITS
region and LC191856 for cp psbA-trnH spacer; ibid.,
Hatsukaichi-shi, Ono-cho, Kamino-hama: H.
Tsubota & K. Takeuchi s.n. in hb. HIRO-MY 82427 (11
September 2013, HIRO), DNA voucher for accession
numbers LC191846 for nr ITS region and LC191853
for cp psbA-trnH spacer; ibid., K. Takeuchi s.n. in hb.
HIRO-MY 73896¢ (31 October 2012, HIRO).






