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Nobumichi Yonezawa : Mazus quadriprotuberans N. Yonezawa
(Scrophulariaceae), a new species from Kyoto, Japan

Kyoto Seian Senior High School, Kitamonjen-cho, Shokokuji, Kamigyo-ku, Kyeto 602-0898, Japan

Abstract
A new species, Muzus quadriprotuberans N. Yonezawa was described from Kyoto Prefecture, Ja-
pan. The species is similar to M. miguelii Makino but clearly distinguished by having 4 protuber-
ances extending from lower lip to corolla tube and corolla tube notably longer than lower lip.

Key words: Mazus, Mazus quadriprotuberans, Scrophulariaceae.

In May 1998, I found a small population of a
Muazus species so far unknown in the national
garden in Kyoto Prefecture, Honshu. It resem-
bles Mazus miguelii, but is clearly distinguish-
able by having long tubular corolla. After that,
the habitat had been completely mown and the
plants were extinct.

In April 1999, T often visited there and
searched for the plants. On April 20, I could find
a population of this interesting plants again,
which was only about 200 meters far from the
first habitat. As the result of the taxonomic
studies, I have recognized these plants as a new
species.

Since the second habitat was mown twice in
autumn, the plants conspicuously decreased in
number. I hope that conservation effort will be

made to protect this critically threatened species.

Mazus queadriprotuberans N. Yonezawa, sp.
nov, (Figs.1,2A, 3, 4A)

Haec species Mazo miquelio affinis est, sed ex
basibus labiis ad tubis corollis quadriprotuberan-
tibus et tubis corollis quam labiis notabiliter
longioribus facile distinguitur.

Perennial herb. Rhizome short, thin. Radical
leaves alive and rosulate in anthesis, oblanceo-
late or obovate, serrate, pinnatilobate often with
flexuous lobes, cuneate and alate at base, 2.5-4.0
c¢cm long, 0.7-1.5 ¢cm wide. Stolons 5-20 cm long
in and after anthesis. Leaves of stolon opposite,
obovate or rhombical, serrate, often flexuous,

cuneate at base, 1-2c¢m long, 0.5-1.0 ecm wide.
Stem erect, 3-10 em tall, Inflorescence racemose,
Bracts obovate or oblanceolate, 4-15 mm long,
cuneate at base, acute and spinescent at apex.
Pedicels 7-25 mm long, hairy with mingled glan-
dular hairs. Calyx sparsely hairy with glandular
hairs, 5-parted, 7-10 mm long; tube campanu-
late, 2.7-4.7mm long; lobe lanceolate, 4.3-6.3
mm long, longer than tube. Corolla tubular and
bilabiate, sparsely covered with glandular hairs
outside, pale purpule, 17-25 mm long; upper lip
2.5-5.6 mm long, bilobed at apex; lower lip tri-
lobate, 4.0-9.7 mm long, 8.3-14.1 mm wide, pro-
tuberant from lower lip to tube; protuberances
4, white, parallel to each other, dotted with yel-
lowish brown macules and clavate hairs; corolla
tube much longer than lower lip, Stamens 4, di-
dynamous; filaments combined with tube at
base; lower filaments 2, 56 mm long; upper
filaments 2, 4-5 mm long; anthers bilocular, 1.0
-1.2 mm long. Pistil 10~12 mm long; ovules ovi-
form, glabrous, about 1.5mm long; style fili-
form, 8.5-10.56 mm long; stigma geminate, fla-
bellate. Capsule sphercid enclosed with persis-
tent viridescent calyx. Seeds ellipsoidal, com-
pressed, reticular on surface, fulvescent, 0.4-0.6
mm long. Flowering period : April-May.

Japanese name. Kawasemi-go, nom. nov.,

Type. Japan, Honshu, Kyoto Prefecture, Kyoto
City, 50 m alt., on grassy field, Apr, 22, 1999, N,
Yonezawa 25700 (Holotype in KANA, Isotype in
KYO),
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Fig. 1. Mazus quadriprotuberans, showing habitat.

Fig. 2. Corollas of Mazus quadriprotuberans (A) and M. miquelii (B).
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Fig. 3. Mazus quadriprotuberans. All drawn from the holotype.
A Habit; B: Flower (side view) ; C: Calyx with pistil; D: Seed.

Discussion

The genus Mezus Lour. (Serophulariaceae)
{(Loureiro 1790) consists of about 35 species of
perennial or annual or biennial herbs growing in
arable land or grassy field or moist place or val-
ley or woods, from lowland to alpine regions. The
distributional area of Mazus is from Asia to Oce-
ania i.e. Amur, Ussuri, Mongolia, Korea, Japan,

China, Formosa, India, Pakistan, Afghanistan,
Himalaya, Viet Nam, Laos, Thailand, Indonesia,
Malaya, Philippines, New Guinea, Australia,
Tasmania, New Zealand and Hawaii (Loureiro
1790; Hocker 1864, 1884 ; Maximowicz 1875
Forbes and Hemsley 18%0; Makino 1902;
Vaniot 1905; Bonati 1908; Merrill 1912;
Cheeseman 1925; Handel-Mazzentti 1926 ;
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Masamune 1930, 1940; Pennell 1943; Ohwi
1953; Tsoong 1954; Kitamura 1957; Yoon
1965 ; Hara 1966 ; Maheshwari 1968 ; Walker
1976; Li 1978; Hatushima and Nakajima
1979 ; Kitagawa 1979; Yang 1979; Yamazaki
1980, 1981, 1985 ; Hsieh and Huang 1998). Es-
pecially in China including Taiwan, about 22
species are known (Yang 1979).

The remarkable taxonomic characters of Ma-
zus are herb length, stem features, presence or
absence of stolon, pedicel length and hairiness of
ovule. It was possible to classify Mazus into sev-
eral groups by these characters. Bonati (1908) di-
vided 25 species of Mazus including many new
species into four sections. After that, the study
of Mazus in China was advanced (Yang 1979).
Consequently the sections were arranged as fol-
lows :

1. Stem cylindric. Cauline leaves ovate or
obovate or spatulate.
2. Ovule hairy. Lower part of stem ligneous.
Sect. Trichogynus Tsoong
—~Bect. Annuae Bonati, 1908. Bull. Herb.
Boiss. 2 (8). p. 527.
2.0vule glabrous. Stem completely herba-
ceous.
Sect. Mazus
—Sect. Annuae Bonati, 1908. l.c. p. 527,
—Sect. Stoloniferae Bonati, 1908. Le. p.
528.
—8ect. Caespitosae Bonati, 1908. l.c. p.
528.
1. Stem tetragonal. Cauline leaves lanceolate.
Sect. Lanceifolice Bonati, 1908. Lc, p. 529.

Yamazaki (1981) recognized three species of
Mazus in Japan, These Japanese Mazus, i.e. M.
miquelii Makino, M. pumilus (Burm.f,) Steenis
and M. goodenifolius (Hornem.) Pennell are dis-
tributed abroad. Especially, M. pumilus is
widely distributed in Asia and Oceania, and has
a wide range of variation in size, shape of leaves
and other features. Since these species and the
present new species (Figs. 1,3) have cylindric and
completely herbaceous stems and glabrous
ovules, they belong to Sect. Mazus.

Mazus quadriprotuberans is similar to M.
miquelii by having stolons, erect stems and con-

gested leaves at the base of stem, 1.7-2.5mm
long flowers, 7-10 mm long calyces, 4-6 mm long
calyx lobes and 7-25 mm long pedicels. Mazus
quadriprotuberans is 3-10cm tall and lower
than M. miquelii. The bracts of M. miquelii are
small, narrowly triangular, thin and whitish
green. In contrast, the bracts of M. quadriprotu-
berans are large, obovate or oblanceolate, thick
and green. Moreover, M. quadriprotuberans dif-
fers notably from M. miguelii by having long tu-
bular corolla.

The Chinese Mazus species belonging to Sect.
Mazus, i.e. M. henryi Tsoong, M. longipes Bonati
and M. surculosus D. Don have also stolons,
erect stems and congested leaves at the base of
stem {Yang 1979). So, they are in appearance
similar to M. quadriprotuberans. But, they
clearly differ from M. quadriprotuberans by hav-
ing calyx lobes shorter than calyx tube and
shorter tubular corolla.

Hsieh and Huang (1998) recognized five spe-
cies of Mazus in Taiwan. These species, ie. M.
fauriei Bonati, M. alpinus Masamune, M.
goodenifolius, M. pumilus and M. delavay:
Bonati belong to Sect. Mazus. Mazus goodenifo-
lius, M. pumilus and M. delovayi are annual or
hiennial and not stoloniferus. In contrast, M.
fauriei and M. alpinus are perennial and stolo-
niferous and akin to M. miguelii in flower char-
acters. But, M. fauriei differs from M. miquelii
by having flower stem with small leaves. And M.
alpinus differs from M. miquelii by having
leaves with dense hairs. Mazus quadriprotuber-
ans differs clearly from M. fouriei and M. al-
pinus by having long tubular corolla with four
long protuberances and large bracts. M. simadai
Masamune (Masamune 1940) is regarded as M.
stachydifolius (Turct.) Maxim. (Maximowicz
1875) by having ovules with subdense hairs and
semirosette and erect stems (Li 1978; Yang
1979). But, Hsieh and Huang (1998) treated
M. stachydifolius (Sect. Trichogynus) as an un-
certain species in Taiwan. '

The Korean Mezus consists of only two species,
ie. M. pumilus (Sect. Mazus) and M. stachydifo-
Hius (Sect. Trichogynus) (Yoon 1965).

In the Japanese species, M. miquelii is a stolo-
niferous perennial, while M. pumilus and M.
goodenifolius have no stolon and are annual or

_4_



August 2000 J. Phytogeogr. Taxon. Vol. 48. No. 1

Fig. 4. Open corollas of Mazus quadriprotuberans {A), M. miquelii (B) and M. pumilus (C),
a: Protuberances; b: Long yellowish brown macules with trichomes,
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biennial. M. quadriprotuberans is a stoloniferous
perennial. In this respect, it resembles to M.
migquelii.

However, M. quadriprotuberans is clearly dis-
tinguished from M. miquelii, by having four long
protuberances extending from lower lip to tube.
In M. miquelii, two protuberances are arranged
on middle lobe of lower lip and extending to tube.
While in M. quadriprotuberans, four protuber-
ances are arranged on middle and lateral lobes
of lower lip and extending to tube. And inner
two protuberances of M. quadriprotuberans are
broader than outer two protuberances. Moreover,
M. guadriprotuberans is distinguished from M.
miquelii, by having corolla tube notably longer
than lower lip and style not exceeding from co-
rolla tube. (Figs. 2, 4).

The habitat of M. quadriprotuberans is grassy
field scattered with broad-leaved trees, Where M.
miquelii and M. pumilus are also growing. So, I
measured size of fifty fresh flowers of these
three species for comparison. The resulis are
shown in Table 1 and Figs. 5-8.

Figure 6 is a scatter diagram showing the re-
lationships between flower length and lower lip
length. There are high positive correlation be-
tween the two characters in each taxon. Mazus
quadriprotuberans has same flower length as M,

I

10

3

Fig. 5. The measurement parts of Mazus flower in
Table 1.
1: Flower length; 2: Corolla tube length; 3:
Upper lip length ; 4 : Incision length of upper
lip; 5: Lower lip length; 6: Lower lip width;
7: Middle lobe length of lower lip ;
8: Middle lobe width of lower lip;
length ; 10: Calyx lobe length.

9: Calyx

Table 1. Measurements of 10 morphological characters in three species of Japanese Mazus

M. guadriprotuberans
Mean£8D (Min—Max)

M. miquelii
MeanSD (Min—Max)

M. pumilus
Mean8D (Min—Max)

Flower length

20.77+1.98(16.7—25.0)

20.42+2.26(15.9—26.0)

13.30£1.22(7.0—15.5)

Corolla tube length

14.68:£1.05(12.1—186.6)

7.774+0.83( 54— 9.2)

6.13+0.44(5.1— 7.1)

Upper lip length

3.90+0.83( 2.5— 5.6)

8.56=1.02( 7.1—11.6)

3.741+0.44(2.8— 5.2)

Incision length of
upper lip

1.77£0.25( 1.2— 2.3)

2.02+0.43( 14— 2.9)

0.600.21(0.3— 1.3)

Lower lip length

6.09+£1.37( 40— 9.7)

12.68+1.75(10.0—17.2)

7.15£0.91(4.8— 9.0)

Lower lip width

10.79£1.39( 8.2—14.1)

14.29+2.26( 9.8—20.0)

9.70£1.10(7.5—12.0)

Middle lobe length
of lower lip

3.47+0.52( 24— 4.4)

4.05+0.59( 3.0— 5.2)

2.24+0.35(1.4— 3.2)

Middle lobe width
of lower lip

3.4740.49( 2.5— 4.5)

4.35+0.69( 3.0— 6.3)

2.96+0.49(1.9— 3.7)

Calyx length

8.421+0.70( 6.7—10.0)

7.80+0.66( 6.4— 9.2)

5.61+060(4.4— 7.0)

Calyx lobe length

4.724+051( 4.0— 6.3)

4,56+0.52( 3.3— 5.8)

2.90+0.45(1.9— 3.9)

In all taxa, fifty fresh flowers were used. Length in mm.
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Fig. 6. Scatter diagram showing the relationships he-
tween flower length and lower lip length.
A . Mazus quadriprotuberans ; B M. miguelii |
® M pumilus.
Some numbered larger points overlap the smaller
points.

miguelii, but has fairly short lower lips 4 to 10
mm long. Moreover, M. quadriprotuberans has
lower lips mostly as long as those of M. pumilus,
but has fairly long, 17 to 25 mm long flowers. So,
their variations are clearly distinguished.

Figure 7 is a scatter diagram showing the re-
lationships between corolla tube length and
lower lip length. There is a fairly low positive
correlation between these two characters in each
taxon. Mazus quadriprotuberans differs from M.
miquelii by having long corolla tubes and short
lower lips. Their variations are far apart and
clearly distinguished. Mazus gquadriprotuberans
has mostly lower lip as long as that of M. pumi-
lus, but has long corolla tubes 12 to 17 mm long.
So, their variations are far apart and clearly dis-
tinguished, too.

Figure 8 is a scatter diagram showing the re-
lationships between upper lip length and calyx
lobe length. There is a fairly low positive correla-
tien between these two characters in each taxon.

Mazus quadriprotuberans differs from M.
miquelii by having short and from 2.5 to 5.6 mm
long upper lips. So, their variations are far apart
and clearly distingushed. Mazus quadriprotuber-
ans has mostly same in upper lip length as M.
pumilus, but has long, 4.0 to 6.3 mm long calyx
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Fig. 7. Seatter diagram showing the relationships be-
tween corolla tube length and lower lip length.
A Mazus quadriprotuberans | B - M. miquelii ;
@ . M. pumilus.
Some numbered larger points overlap the smaller
points.
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Fig. 8. Scatter diagram showing the relationships be-
tween upper lip length and calyx lobe length.
A Mazus quadriprotuberans ; B @ M. miquelii ;
® : M. pumilus.
Some numbered larger points overlap the smaller
points.

lobes. So, their variations are clearly distin-
guished, too.

In addition, M. quadriprotuberans has long
yellowish brown macules with trichomes (Fig. 4
A)inside of middle and upper part of corolla tube.
Moreover, M. miquelii {Fig. 4B}, M. pumilus
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(Fig. 4 C), and M. goodenifolius have elongating
styles from corolla tube, but M. quadriprotuber-

ans (Fig. 4 A) has styles enclosed in corolla tube.

These points are remarkable differences between
M. quadriprotuberans and other three taxa.

A key to the species belonging to Japanese
Muazus is as follows :

Key to the species
A. Herb perennial, stoloniferous in and after
flowering period. Flower 1.6-2.6 cm long.

B. Corolla with two long protuberances from
lower lip to tube.
Corolla tube fairly shorter than lower lip.
Upper lip 7.1-11.6 mm long. Style exceed-
ing corolla tube.
....................................... M. miguelii
B. Corolla with four long protuberances from
lower lip to tube.
Corolla tube notably longer than lower lip.
Upper lip 2.5-5.6 mm long. Style not ex-
ceeding corclla tube.
------------------------ M. quedriprotuberans

A. Herb annual or biennial and not stoloniferous.

Flower 0.7-1.6 cm long.

B. Leaves borne from base to middle of stem
and obscurely serrate,
....................................... M. pumilus
B. Leaves almost congested at base of stem
and pinnatilobed.
................................. M. goodenifolius
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HEA BT S FITHTTOEGIRIC A L, f9 85
Ao hTn5, LpbihE (BEEEd) &
Z, #<OWHEL, W2 @iHLATNS, ¥
hOfEEE, SEErTH, BLELEOEIR, &
oA, (EEORR, BoREe>%H, &2
HEoEE, 1EWE, THROEOEELETHS, &
nolzkb, -7 T HAHETH 5. Bonati
(1908) &, o & Z < DMEEIML, LNF255
FAMIZ SN - R Ui, TO#%, PETOH
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Sect. Trichogynus (EIZHRE, THEIIHS,

EOTHIEAHEML

Sect. Mezus (EIEMARRE, FRIAES, s

EEEH)

Sect. Lanceifolive (ZFEIZNAKE, ZAFETFEH

%)

HRIZET B 45933375 M. miguelii, b
FINY M. pumilus, & A4 F I M. goodenifo-
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WET ARy 73 VY Mazus  quadriprotu-
berans N. Yonezawa WA /- 4 Hiid, WwhéE
HPHABET, THEIZEN T Sect. Mezus i@ T
., A7 IVoR, BlENSD, X TITEE
B, BIERELTO{IE, EDY A1 THLT
WHI L, EEPELIDENIEAEDHT, £Y
ATHFHXITICEBTHLS I EAMHEALA, L
L, #7EIVIHELHLIHFIFTILD
EBINESEINT, EZOEHRE{HTHETHY
kB, 51T, A7EIVIRELVEFROESE
LoTHED, 4793 XTI LdHRIZIALS,

F7=, PEED Sect. Mazus (ZBT 5 M. henryi,
M. longipes, M. surculosus & & EMME, EH T3
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L L, kEEsfed, BRFAERIONEL,
i, BOVEROEZE S50 OT, AvEIy
v EFHESMMIRE S,

HAEE Mazus BHO Rk, 273V T e
LAFHFRFFIT G, EUEFLTEEETHIO
EHLT, Moy (LEESLEER) P
AHETy (BTEE) EAEENEEY, 2,
AT IV TRIIEOHIEIZRNT, AFHF9XT
o, FRUNYE, EAYFTrontThidE<o
ZEREED, 20, ASHEHFITr, bFUn
H, ATy A TERRAN A SIERPI T
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FE o ICEC, RIRETEF OB T30
EHLT, 273V SRTERRRUELSEA»
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filo 2 & DIEEY) 255, ERATELDH
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MELEEEOME L2, MG, EDOEIFRD
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