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Toshio Tanaka and Junko Noguchi : Studies on Veronica anagallis-aquatica L. and

Veronica undulata Wallich found in Keihanshin district, Japan

Abstract

In Keihanshin district (Kyoto, Osaka and Hyogo Pref. in Japan), two kinds of plants
which belong to Veronica Sect. Beccabunga (Scrophulariaceae) are found. The purpose of
this study is to classify these two taxa. Morphological characters, life historical charac-
ters and chromosome numbers were investigated. The results indicate that one species is
Veronica anagallis-aquatica L. and the other is Veronica undulata Wallich. These two
species are clearly discriminated with the morphological characters such as corolla color,
collora width, style length, capsule size and raceme width. V. anagallis-aquatica L.
(Japanese name Ookawajisha) has the chromosome number of 2n=36, tetraploid of x=
9. It seems to be an introduced species which has rapidly spread in Keihanshin district in
the last ten years. V. undulata Wallich (Japanese name Kawajisha) has the chromosome
number of 22n=>54, hexaploid of x=9. It is a native species and its distribution has
gradually become restricted. The chromosome number of 2n=54, hexaploid in V.
undulata is the first report. Furthermore, the taxonomical problems of V. anagallis-
aquatica and V. undulata were discussed.
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Figs. 1-3. Voucher specimens of A (Veronica
anagallis-aquatica 1..) and B (Vero-
nica undulata Wallich). 1: V.anagallis-
aquatica L.(T. Tanaka 4663), 2 : The
specimen of V. anagallis-aquatica L.
which shows a characteristic appear-
ance in autumn. (T. Tanaka 4741), 3 :
V. undulata Wallich (T. Tanaka 4561)
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Fig. 4. The vegetative reproduction of V. anagallis-aquatica L. Many ramets are produced
on the stem (left) and in the raceme (right).
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Fig. 5. The somatic metaphase chromosomes. Bar indicates 2um. A : V. anagallis-aquatica
L. (T. Tanaka 4487) B: V. undulata Wallich (T. Tanaka 4561)
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Table 1. Characters of the two taxa of Veronica Sect. Beccabunga found in Keihanshin district

A

B

Corolla color

Corolla width

Style length

Capsule size

Raceme width
in the fruiting
time

Leaf (shape)

pale blue with bluish violet lines

white with pale purple lines

6 ~ 9 mm 3~5mm

3~4mm 1 ~1.5mm

3.5~4.5mn both long and wide 2.5~3.5mm both long and wide

2 ~2.5cm 1~1.5cm

lanceolate or lanceolate-oblong, sessile, | lanceolate, sessile, serrate ; a young

denticulate to nearly entire ;
a ramet reproduced vegetatively and a
young seedling has more round petiolate

seedling has more round petiolate leaves.

leaves.

Leaf (color) green to dark green

Hairiness glabrous or sparsely glandular-hairy in
the raceme
Height 20~100cm, generally higher than B
Life form winter annual
Chromosome 2n=36
number
Polyploidy tetraploid of x=9

Scientific name
Japanese name

Veronica anagallis-aquatica L.
Ookawajisha

green to yellowish green

generally glandular-pubescent in the ra-
ceme

20~T0cm (rarely 100cm)

summer annual or winter annual

2n=>54 '

hexaploid of x=9
Veronica undulata Wallich
Kawajisha

As for the contents of the part below a dotted line, see Discussion.
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A3X@MohTR, HTFVriT,
Anagallis L. &\WH5%&5 (Thunberg, 1784 ; 8kiA »
HE, 190772 &L), 3B Wid, Veronica Anagallis-
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BYETLNTE,
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Wi, M WRINE) B L Tui, &fsART,
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Veronica

(1952) DFBFTHEW, (L (1957) &, TEFFIRAS8~12
mEM<, MERBSRICHDS > TERL, REOTERE
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L, REOTEHEN 1 ~1.5mEEVWbD% V. undulata
Wallich & L7z, T O¥IMTIcE-SE, (LI (1956,

1957) &, BHAOXEKTZNE T V. AnagallisL. &
72i& V. Anagallis-aquatica . EE¥NTEicATF
¥+ 13, V.undulata Wallich TH3 & L7, —HA,

BE (1926) »SEic#k L7z V. Anagallis L. var. Sava-
= 3

BAAT

tieri Makino (&, V. anagallis-aquatica L.
h3a&EA1 L, V. anagallis-aquatica L.
REhiEdbDE L,

INERDSEEE, #lEd 5 & E2EERELE T3, bk
5 (1958), KRFH (1978), 1LF (1981) Sick 3 V.
anagallis-aquatica L. (X2 H 7 F ¥ +) ORI H,
Tl (1956, 1957) D¥IWTEEEE L TV 3,
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Table 2. Chromosome numbers of Veronica Sect. Beccabunga

Chromosome number

Species Fam. ) Spor. (2n) Reference
V. americana (Raf.) Schw. 1, 2
SO NSO (NS SR L2, A
V. anagallis-aquatica L. | | I 3 --------
36 4,5 6 7
. . 6, 8
V. anagallis-aquatica 1i. s. 1. || 6,8 -----------------------
SRRSO SO WSS S S
V. anagalloides Guss. 18 4, 5, 7

V. aquatica Bernh.

V. beccabunga L.

V. catenata Pennell

V. oxycarpa Boiss

V. scardica Griseb.

V. undulata Wallich

* Reference citation :
(1) Schlenker (1936),
(4) Walters & Webb (1972),
Hong (1979,

Li (1952), 1L (1957) # & U Tsoong & Hong
(1979) THENTWAEY, hoRVFhb T I TiHE
BTHEEBETEHDI2VWTTH %,

WK T, V. anagallis-aquatica L. &b - &1
LS AZ SN TV B, Hitchcock et al. (1959),
Walters & Webb (1972), Correll & Correll (1975),
Hartl (1975) 513, REOBOGEI LD bIMICEL,
INERIRSE C TKFIB L, TED2&HIEPPE S
I BRI E DR ERD V. catenata Pennell &XfH
LT, V.anagallis-aquatica L. ZZATW53, 2 &
D, REDF[EES VAL, LoERVWMERR
HrzoBREcEB @Esdy, fERLoEICOBE
DEMER> b D% V.anagallis-aquatica &£ L TW
B, - T, IEFIEMSIlenE KE R % V. anagallis-
aquatica b v, /NEWHEH, #L LU TIEF@E
{183 EVWHIFEHIE, V. anagallis-aquatica DIEEE
BHICIRE » TV, F, KMOBHICE, K&XQ

(2) Hitchcock et al. (1959),
(5) Hartl (1975),
(8) Khoshoo & Khushu (1966),

(3) Kliphuis & Wieffering (1979),
(6) Vasudevan (1975), (7) Tsoong &
(9) Davlianidze (1980).

ERMBHBLEHBEHLNTVS (Figs. 6-8)o

Krosche (1912) % Schlenker (1936) (3, ¥ @
il - ZREEED TV, FPRETIEREOLE
oW TiE, BRETHEHICRBEI LTV,
Walters & Webb (1972) (3, subsp. divaricata
Krosche HEQEERIER> SO TR, T
DOEAMTIFELIEVWELTWVWS, F7, Hartl (1975)
I, Schlenker (1936) @& 5 icHisHbd 3 DIfT & &
¥ThHrEliclT, hiffa—oy ICEETE2HDL
LT, subsp. anagallis-aquatica (subsp. genuina
Krosche) &, subsp. divaricata Krosche @ —HifE
AZRDTVS,

Hartl (1975) ic&k % &,
i, »oTEa—35 v 7 ORMESKEIRIcOAETE L
TV, HEEO S BIcEBHHEEAL, By
Hids B R HIR 2 v T, HRPIzAmLTVE E

W,

V. anagallis-aquatica
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(4) A& BOSEFEMRE

Ploz & %28 2T, ALBOSEFIRETEIT .

A : Veronica anagallis-aquatica L. (XFHh o F
“v)

EFIREER L T, Pennell (1943), Li (1952), 1L
7% (1957) DYIWHhE-> TARABETIE, ADTEFIR
128 ~12mEHBITVWBDT, V. undulata L1753,
LhL, BiROKESPEERL LR, V. undulata
DR, S ETHhS, i, EEDREPRICIOVTS,
£RIA < B (1907) DOFLMABL» SIETh3,

A3, Hitchcock et al. (1959), Walters & Webb
(1972), Hartl (1975) Sk » TEHBHEINL TV B Ve-
ronica anagallis-aquatica L. &3 3 DMNEBETH
3LBbhd, 2EEHS, Table2 T2n=184 14
50, fiddT T n=18F7id2n=36TA L—H7
%, Hartl (1975) i3, #MBREL G TR, £HEAE
PHEHBESFHLGEML TS, ZOHFLEHA
BBHTE—HLTWE,

Figs. 6-813, ZHUERUEEET 3 V. anagallis-
aquatica DPRENLB D TH 5, FRHHIR THRER
5h3 b0}, CHOONT, Fig. 8IKREATLS
£57%, BMOKHESROAMDObDI—FLLUTL

Figs. 6-8.

Wah Wah

ountain, Utah, USA. Holmgren, N.

%,

A DIIERIEBIE, BB (19260) ik 3 V. Anagallis
L. var. Savatieri Makino (&4 7 ¥ v +) Dioi#k
AARLH—HT B, H->T, MBIKO2VTE, #4479
FoebT208RYTHELEBbN S,

Khoshoo & Khushu (1966) & V. anagallis Com-
plex ®—>2& LT, #7:Vasudevan (1975) & V.
anagallis L. sensu lato D—2& LT, 4 ¥ FicHBi
34 fEkERELTWVWA, &5, Tsoong & Hong
(1979) 3hEicH 5 V. anagallis-aquatica L. %
L Twa, LL, REEKERERILTH-TH, &
FTHEBETEhoDbDE, HRAMBTRONSE
DElF, BEHICRIE-TW3, BATEETS V.
anagallis-aquatica L. &, 4 v FPhEICEFL,
V. anagallis-aquatica L. sensu lato F 7cid V.
anagallis-aquatica L. LHEINTVLZ b0 LD/
ORFHIBLEM L, NEnkSicBbhz,

19455 LI DEA (Appendix 1) oducis, FEETH
EEITAEBEORE]| TIRE S N 20FEFi0ER (P -
HRE 51) bd20, HiRMHIRTOEFMAEN > T
B2TEDl}, BEIERDOCLDLSTH S,
WREEREEEZ SN

V. anagallis-aquatica L.

The spemmens which show the representative varlatlons in V. anagallis- aquatzca L
anani/[ Nepal. Tabata, H. et al.

18811 (KYO) : Oltenia, Romania (TI), 8

H.'3729 (KYO)
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3705, WHOLRIZ19265FEL DT, TR D &
DO bDDV— Y MBEILIZET B E, FRMHRICE
ALTDE, EBICRLEY RO >chbLhl
W,

2L, CO2HIBRD DDV —vhES T ELEZL
>NhBDT, BERICHNT 5 V. anagallis-aquatica
L. iE2VWTld, o35 MEHAEISLENL LEDbN
%0

B : Veronica undulataWallich (A9 F < +)

BOJEERR#IE, BATES PSATF Y v ELA
TE12bDE—HKT %, £7, Pennell (1921, 1943),
Li (1952) itk > T EETNTWS V. undulata
Wallich & b &<~ 5, KBTI, ik (1956,
1957, 1981), JbkfS (1958), KH (1978) Sichitwy,
B & Veronica undulata Wallich (#7F ¥ ) TH
5& L7,

MO, BOREEEA 2n=54T, 6EFHEKKEL
WH T &ETHB, Table 2 TARENTWVWAB LI, V.
undulata & L THESNTWS bDIE, Tsoong &
Hong (1979) itk %, hEOEMTEFT LTV S 2 5
KOHTHB, —H, 6fEKIco>VWT}, Khoshoo &
Khushu (1966) i€ &% V. anagallis Complex &,
Vasudevan (1975) €& % V. anagallis L. sensu
lato DHICZ DHENH BH, ThosdwFnb A v
FOEMICAEBLTVE HDTH B, 1 ¥ FO 6 fEED
EREMSHIE, BEROA T F Y v LPUTVRHbH 2,

AADATFY v &, HED 2 EED V. undulata
P4V FD 6 AL ORHMIBELEIC > W TORAER,
LSHBOVIRETH b0 V. undulata &, ZHRISER
HEEaE4 3 V. anagallis-aquatica & D B DA
oW Th, SROBAVSKLELZLEEDN S,

AT FY v HiCBEITEREREORRGH o Mricsn
BHNOERGEKEOHRE OMFTHEETENE, C
Ofiic & N BREORMMRIE & O I > TV
A9,

RBHATFY vid, TABEFTLTOAHIETIRXL
Ron30TBLWLDOTRE VA, EKICWAIZE
BHUGEERD Lo2b b, EFEETE, BAKRDOL v
FF—=9 7 v 7ICANONBIEETH B,

AWIRETTHRICHID, BECYSELTOLL

Wio, TEEREAFO LIRS, TR AR E SO
WIS, ARG IR D SRR s ST B 12 i < IR
LEd, BREHAERFOMLURALR, (LHE=80%05
SBUNCHEH L TV & E L, EAROEH LA
L T2 W B R NAHEYIE], BARO B % 3
Al LT W W o KBRT N B AR s e, SRR
OEIcBILEL L Ed,

Ik, ARWER, KEE LTV VP RYE
DB EIEIR T L SERMBE L 9,

5| FA 3Tk

Correll, D. S. & H. B. Correll, 1975. Aquatic and
Wetland Plants of Southwestern United
States II. pp. 1490-1494. Stanford Univer-
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The specimen list of Veronica anagallis-aquatica L. including the herbarium specimens collected in
Kansai district since 1945 as well as the specimens collected by the author.

Localt o eoeeon oot | Dopostory
Shiga : Biwa-lake, Katata, Otu C. May 4, 1985(K.S 32444) OSA
Kyoto: Ooi-river, Hozu-cho, Kameoka C. May 20, 1991(T&T 14350) KYO
: Hozukyo, Ukyo-ku, Kyoto C. Sep. 4, 1991 (S.F 3123) OSA
: Kizu-river, Yawata, Yawata C. Apr. 26, 1992 (K.S 37946) OSA
: Katsura-river, Ooyamazaki-cho May 21, 1992 (T.U 4702) 0OSA
Osaka: Misen, Tennou, Nose-cho Jun. 8, 1986 (T.U 1243) OSA
: Yodo-river, Yagumo, Moriguchi C. Apr.26, 1989 (K.S 34062) OSA
: Yamato-river, Furumachi, Kashiwara C. | Apr.27, 1990 (M.K 38138) OSA
: Yamato-river, Furumachi, Kashiwara C. | May 23, 1990 (M.K 38274) OSA
: Nakanohata, Takatsuki C. May 10, 1991 (M.K 38869) OSA
: Yamato-river, Kashiwara C. May 22, 1991 (M.K 39008) OSA
: Ai-river, Higashiyodogawa-ku, Osaka C. | Jun. 2, 1993 (T.T 4578) KYO
: Yodo-river, Toyosato, Osaka C. (T.T)*"* 36
: Yodo-river, Doidouminami, Osaka C. T 36
Hyogo: Muko-river, Namaze, Shiose-cho, Jun.27, 1974 (S&N 51) OSA
Nishinomiya C.
: Arino-cho, Kita-ku, Kobe C. Jun. 2, 1979 (F&K 2465) KYO0,08SA,SHO
: Arino-cho, Kita-ku, Kobe C. May 8, 1981 (H.K) SHO
: Yamada-cho, Kita-ku, Kobe C. May 3, 1982 (H.K) SHO
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: Yamada-cho, Kita-ku, Kobe C.

: Ougo-cho, Kita-ku, Kobe C.

: Fukuchi, Kita-ku, Kobe C.

: Sakase-river, Sakasegawa, Takarazuka C.
: Hirano-cho, Nishi-ku, Kobe C.

: Ootada-river, Houraikyo, Nishinomiya C.
: Kobata, Nishi-ku, Kobe C.

: Muko-river, Nishino, [tami C.

: Anase, Shikama-ku, Himeji C.

. Ikejiri, Itami C.

: Hasetani-cho, Nishi-ku, Kobe C.

: Ikawadani-cho, Nishi-ku, Kobe C.

: Takedao, Takarazuka C.

: Kako-river, Ichiba-cho, Ono C.

: Ashiya-river, Nishiashiya-cho, Ashiya C.
: Muko-river, Nishino, Itami C.

: Muko-river, Nishino, Itami C.

: Shikano-river, Shimokume, Yashiro-cho

: Shikano-river, Shimokume, Yashiro-cho

: Rengeji, Kuchiyokawa-cho, Miki C.

: Muko-river, Nishino, Itami C.

: Muko-river, Nishino, Itami C.

: Kako-river, Ichiba-cho, Ono C.

: Sakase-river, Sakasegawa, Takarazuka C.
: Ibo-river, Yobe-ku, Himeji C.

May 23, 1982 (H.K)
Jul.11, 1982 (N.F 11673)
Apr.29, 1987 (N.F 12770)
May 19, 1987 (T.F 0109)
May 23, 1987 (T.K 8121)
Jun.14, 1987 (Y.N)

May 21, 1988 (T.K 10582)
Oct.29, 1988 (T.T 339)
Apr.16, 1989 (N.K 16491)
May 19, 1989 (T.T 413)
Apr.19, 1991 (Y.F 93163)
May 16, 1991 (I.A)
Jun.15, 1991 (T.K 18563)
Oct.25, 1991 (T.K 19995)
May 15, 1992 (N.K 18196)
Apr.24, 1993 (T.T 4391)
May 7, 1993 (T.T 4421)
May 13, 1993 (T.T 4487)
May 29, 1993 (T.T 4560)
Jun.17, 1993 (T.T 4663)
Aug.14, 1993 (T.T 4740)
Sep.11, 1993 (T.T 4741)
(T.T)"**

(T.T)**"

(T.T)"**

36

36

36
36
36

SHO
KYO, SHO
SHO
KYO
SHO
OSA
SHO
SHO
SHO
SHO
SHO
SHO
SHO
OSA, SHO
SHO
KYO
KYO
KYO
KYO
KYO
KYO
KYO

*Abbreviations of collector :

K.S: K.Seto, T&T : S.Tsugaru&T.Takahashi, S.F : S.Fujii, T.U : T.Umehara, M.K : M.Kuwashi-
ma, T.T : T.Tanaka, S&N : K.Seto&T.Nasu, F&K : N.Fukuoka&N.Kurosaki, H.K : H.Kodera, N.
F : N.Fukuoka, T.F : T.Fujii, T.K : T.Kobayashi, Y.N : Y.Nishikawa, N.K : N.Kurosaki, Y.F :
Y.Fujimoto, [.A : I.Asoh.

** Abbreviations of depository :

OSA : Osaka Museum of Natural History, KYO : Kyoto University, SHO : Shoei Junior College.

Only living plants have been maintained.

e

Appendix 2. The specimen list of Veronica undulata Wallich collected by the author.

Date of collection chromosome

Locality (Voucher specimen)® | number(2n) Depository™*
Kyoto : Takano-river, Sakyo-ku, Kyoto C. (T 54
: Katsura-river, Ooyamazaki-cho (T 54
Osaka : Senriokahigashi, Settsu C. May 29, 1993 (T.T 4561) 54 | KYO
. Ai-river, Higashiyodogawa-ku, Osaka C. | Jun. 2, 1993 (T.T 4577) KYO
: Senriokahigashi, Settsu C. Jul.22, 1993 (T.T 4737) 54 LR
: Yodo-river, Kunijima, Osaka C. (T.T)"*" 54
: Yodo-river, Daidouminami Osaka C. (T.T)*"* 54
Hyogo : Ibo-river, Yobe-ku, Himeji C. (T. )" 54
: Kamiyobe, Yobe-ku, Himeji C. T 54
: Shimoyobe, Yobe-ku, Himeji C. T 54

x, = s

and **":See Appendix 1.



