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A taxonomic study of Viela section Chamaemelanium
in Korea-based on morphological characters

Whang, Sung Soo™
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A taxonomic study of Viola section Chamaemelanium in Korea, based on mor-
phological characters, was conducted with light microscopy and scanning elec-
tron microscopy. Two species, V. orientalis W. Becker and V. brevistipulata (Fr.
et Sav.) W. Becker, are recognized by rhizome and cauline habits, trichomes on
the ovary and the shape and beards of stigmas. The latter can be split further
into three varieties, var. brevistipulata, var. minor Nakai and var. laciniata
(Boiss.) W. Becker, according to the leaf morphology in particular. Viola
brevistipulata var. laciniata has the most tooth number, and its teeth are irregu-
lar erose but the other two varieties are regular sinuate or serrate. As for the
size of leaves, V. brevistipular var. brevistipulata is the largest but V.
brevistipulata var. minor is the smallest among the varities. Of them, V.
brevistipulata var. laciniata is newly recorded in Korea. It was also revealed that
both development and arrangement of the beards developed on the ovary and
stigma were particularly diagnostic in the identification of the Viola section
Chamaemelanium species.
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The genus Viola L. has four sections, Dischidium, Chamaemelanium, Melanium
and Nomimum, based on the shape of the stigma (Gingins, 1823; Becker, 1925;
Melchior, 1925). Among these sections, Chamaemelanium, which occurs at high
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altitudes, has a facial shaped stigma which is unbeaked, and also has beards on
both sides of its lateral parts. The section has been regarded as the most prim-
itive taxon within the genus because of its chromosome number, floral shape,
stigmatal shape and distribution (Melchior, 1925; Clausen, 1927; Russell, 1960).

Viola uniflora L., which is distributed in Siberia, was the first species record-
ed in the section (Linnaeus, 1753). All species within the section that are dis-
tributed in East Asia were then treated as V. uniflora or its varieties
(Maximowicz, 1877, 1889; Palibin, 1899; Nakai, 1909, 1911, 1914a, 1914b, 1916, 1919;
Palibin, 1899). After re-examination of the morphological features of rhizomes,
ovary and leaves, Becker (1916) found that there were differences between V.
uniflora and species in East Asia within the section, and he designated them as
two new species, V. orientalis (Maxim.) W. Becker and V. brevistipulata (Franch.
et Savat.) W. Becker. Nakai (1922) emphasized the location and shape of the
caulescent leaves, and he then documented six species within the section from
East Asia, V. xanthopetala Nakai, V. hidakana Nakai, V. conferta (W. Becker)
Nakai, V. yubariana Nakai, V. alliariaefolia Nakai, V. lasiostipes Nakai. He also
added three more taxa to the section, V. pubescens Nakai, V. brevistipulata (W.
Becker) var. pubescens Nakai, and V. brevistipulata (W. Becker) var. acuminata
Nakai (Nakai, 1928). Since then researchers have argued for both interpreta-
tions. Ishidoya (1929) preferred to use Nakai's (1922, 1928) scientific name but
Maekawa (1954) followed the one given by Becker (1916).

In addition, there are several studies on the species of Vicle section
Chamaemelanium in Korea. Nakai (1922) described V. xanthopetala Nakai, Several
Korean scientists have produced taxonmic keys and illustrative floras on the
section. Chung (1957, 1959) described V. glagella Muttull and V. xanthopetéla
Nakai (=V. uniflora L.), Lee (1969, 1980) described V. brevistipulata var. minor
Nakai and V. orientalis W. Becker, and Park (1974) described V. brevistipulata
W. Becker, V. glabella Muttull and V. orientalis W. Becker. There are, however,
some taxonomic difficulties, which should be solved, such as the circumscrip-
tion of species and the choice of scientific names, which differ among
researchers because of the lack of taxonomic study (Kim, 1987).

The study aims to establish specific limitations through the use of both field
and laboratory studies on morphological characters in detail, and to establish
the correct scientific names through a review of former reports.
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Materials and Methods

The Viola section Chamaemelanium taxa used for this study were collected
during 1988 and 1989 from several areas throughout Korea by the author
(Table 1). Once they were brought into the laboratory, some were used as
voucher specimens and are housed in the Chonbuk National University Herbari-
um (JNU). The others were planted in pots to be used as living material. Some
collections from the Makino Herbarium (MAK) and Herbarium of Tohoku Uni-
versity (TUS) were also investigated to examine the degree of variation within
and among taxa (Table 1).

Identification and description of the species were conducted through observa-
tion in the field, and assessment of both qualitative and quantitative morpho-
logical characters, both new and existing characters based on literature re-
views. The quantitative characters describing the outer morphology were mea-
sured with vernier calipers. To examine pollen grains, an acetolysis was per-
formed by general procedures (Erdtman, 1960), and they were then observed
and photographed with a light microscope (Carl Zeiss Axiophoto ) and a
scanning electron microscope (Akashi SR-50) respectively. In particular, the
stigmas and ovaries of flowers were observed with the Wet Mode of the SEM
(i. e. The primary electrons were accelerated over 30kV; after scanning the
specimen, the back-scattered electrons were then detected by Robinson’s detec-
tor) to maintain their cellular and tissue shapes while they were examined in
the specimen chamber.

Terminology for description followed Erdtman (1952), Hashimoto (1967), Hick-
ey (1973) and Kim (1987).

Results

Ovary: V. orientalis has clavate protuberances on the whole part of ovary
(Plate I-1). But three taxa, V. brevistipulata var. brevistipulata, V. brevistipulata
var. minor, V. brevistipulata var. laciniata has tapering rodlet protuberances on
the upper part of ovary (Plate I-3, 5, 7). The length of the protuberances is
greatest in V. brevistipulata var. brevistipulata (Plate 1-5) and shortest in V.
brevistipulata var. laciniata (Plate I-7).

Stigma:all species of section Chamaemelanium have a facial shaped stigma
(Plate I-2, 4, 6, 8). Three taxa, V. orientalis, V. brevistipulata var. brevistipulata
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Table 1. Materials used for the study of Viola section Chamaemelanium (MAK:
Makino Herbarium; TUS: Herbarium Tohoku Universitatis Sendaiensis; **(): ac-

cession number of herbarium)

Species Korean name Source

Collecting data

V. orientalis  =EAB|FE Mt. Chiri

(No-ang-jae-bee- Mt. Taedun

April 16, 1988; May 20, 1988

April 15, 1989

April 22, 1988; March 25, 1989; April 29,
1989,

April 26, 1907 (40798)**; August 19, 1925
(82493) April 28, 1925 (40789) May 5,
1929 (85429) April 19, 1930 (85458)
April 27, 1934 (85461% May 10, 1936
(85440)% May 15, 1955 (85432) April 19,
1964 (85439)

April 20, 1958 (184301) April 29, 1960;
March 23, 1969 (50698)

koht) Mt. Moak
MAK
TUS
V. brevistipulata 2= Aw]E Mt Sulak
var. brevi- (Turl-no-ang- Mt. Odae
stipulata jae-bee-koht) MAK
TUS

V. brevistipulata 32} ® > 2 A ¥]E Mt. Halla
var. minor (Hal-la-turl-no-
ang-jae-bee-koht)
TUS

V. brevistipulata 2.2 4.2 A ¥] 3 Mt. Odae
var. laaniata (O-dae-turl-no- MAK

ang-jae-bee-koht)

TUS

May 13, 1988; May 26, 1989

May 12, 1988; May 26, 1989

August 22, 1908 (233930) July 3 1910
(28751)% June 8, 1919 (83689) May 16,
1953 (61277) April 29, 1960 (196191}
May 15, 1960 (82704 May 16, 1960
(82700) July 26, (82712) May 9, 1962
21797) June 15, 1966 (82693)% May 26,
1967 (82714)

May 23, 1928 (268557) July 4, 1995
(264451), April 27, 1998 (259265); April
28, 1998 (250490} May 4, 1998 (259269)
April 1, 1988; April 5, 1988; April 4,
1988; April 6, 1988; April 16, 1988;
May 18, 1989

September 10, 1925 (230530)

May 12, 1988; May 26, 1989
June 16, 1908 (233932) July 30, 1915
(28782) May 15, 1938 (82726)

May 21, 1985 (114874); June 1,
(245431); July 17, 1997 (199230)

1997
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Table 2. Some morphological characters of Viola section Chamaemelanium in
Korea

Unit:cm
Species Sepal Petal Stipule Cauline Rhizome
P length length Length Width length length
V. orientalis 0.51+0.07 0.89+0.07 0.36+0.07 0.23+0.04 13.80+1.00 1-3

V. brevistipulata 0.44+0.05 1.16+0.14 0.74£0.10 0.39+0.09 13.84+0.56 1-10
var. brevistipulata

V. brevistipulata 0.52+0.05 1.18+0.10 0.30+0.08 0.18+0.05 6.82 +0.65 1-10
var. minor

V. brevistipulata 0.64+0.08 1.14+0.08 0.32+£0.07 0.1840.05 13.40+2.60 1-10
var. laciniata

and V. brevistipulata var. minor, have stigmatal protuberances on the lower part
of the lateral sides. However, V. brevistipulata var. laciniata has stigmatal protu-
berances on the lower part of the back side as well as the lower part of the
lateral sides (Plate I-8). The lengths of the protuberances are almost the same
but V. brevistipulata var. laciniata is more or less longer (Plate I-8).

Leaf :in Viola orientalis, the leaves are cordiform to broad-cordiform, are
chartaceous. The teeth are dentate but the furrow of the teeth is shallow, and
the leaf apex is obtuse (Plate 1I-1, 5, 9, 13). In V. brevistipulata var. minor, the
leaf is cordiform to ovate, and is chartaceous. The teeth are sinuate, and the
leaf apex is acute (Plate 11-3, 7, 11, 15). In V. brevistipulata var. brevistipulata,
the leaves are cordiform to reniform, are coriaceous. The teeth are serrate
with the blunt end, and the leaf apex is obtuse (Plate 11-2, 6, 10, 14). In V.
brevistipulata var. laciniata, the leaf is cordiform to reniform, and is
chartaceous. The teeth are irregular erose, the ends of them are sharp, and the
leaf apex is acute (Plate II-4, 8, 12, 16). As for the size of radical leaves, for
the first, second, and third caulescents, V. brevistipulata var. brevistipulata is the
largest but V. brevistipulata var. minor is the smallest among the species of
Chamaemelanium examined (Tables 2, 3). As for the number of teeth, V.
brevistipulata var. laciniata has the most and V. orientalis has the least (Table
3).

Pollen grains and miscellaneous of stipule and rhizome :the pollen grains
of species examined are monad and subprolate. They have tricolporate
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Table 3. Leaf measurements at anthesis of Viola section Chamaemelanium in
Korea (1:radical leaf; 2:first cauline leaf; 3:second cauline leaf; 4:third cau-
line leaf)

Unit:cm

V. brevistipulat
revisipulata o, vistipulata V. brevistipulata

Characters V. orientalis var. brevi- . .
. var, minor var. laaniata
stipulata

Blade length 1  2.60+0.25 3.55+0.27 1214032 2.04+0.23
2 298+0.37 391+0.13 153+£0.37 355+0.27
3 2642035 3.1820.13 143+0.22 2.90+0.25
4 155+028 2.50+0.30 0.96+0.34 2.33+0.18

Blade width 1  3.02+021  3.67+036 1.44+0.06 2.05+050
2 260047 3.15+0.29 1.54+0.09 3.14+0.24
3 170026 2.14%0.13 1.13£0.11 1.80+0.25
4 123036 1.60+0.13 0.62%0.15 1.41£0.19

Lobe length 1 3264029  424+032  151+017  2.40+0.20
2 3.06+029 410+0.36 147 £0.24 4714053
3 233026 3104021 1.29+£0.25 3.0440.30
4 158+028 245028 0.85+0.09 1.80£0.30

Teeth number 1  12.50+£0.67 1456 £1.06 11.70£1.18  16.50+0.50
2 9.44+050 13.70£1.28 11.30£0.65 17.00 +1.40
3 6.73+0.70 9.09+1.78 8.70 £ 0.96 10.90 +0.80
4 5.00£0.70 7.00 +1.05 6.25+1.03 7.50+1.02

Table 4. Pollen measurements of Viola section Chamaemelanium in Korea

Unit:m
. Equatorial view
Species Equatorial diameter Polar length P/E
V. orientalis 66.20 £ 6.46 40.49 £3.68 1.63
V. brevistipulata var. brevistipulata 57.62£6.38 36.86+3.49 1.58
V. brevistipulata var. minor 56.26 +5.87 36.58 +4.57 1.54
V. brevistipulata var. laciniata 52,70 £5.18 36.54 £5.06 1.44

apertures, and their surface sculpturing is foveolate (Plate ). Viola orientalis
has larger pollen grains than other species studied (Table 4). In the case of the
length and width of the stipule, V. brevistipulata var. brevistipulata is
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distinguished as large and the others are similar to each other (Table 2). In the
case of the length of the rhizome, V. orientalis is notably short as 1~3cm. In
case of the length of the cauline, V. brevistipulata var. laciniata are significantly
shorter than the other three species (Table 2).

Taxonomic¢ Treatments

Section Chamaemelanium Gingins, Mim. surla fam. Viol. 1 (1823); W. Beck-
er, Engl, Pfl. -fam. ed. 2, XXI, 363 (1925); Takenouchi, Sci. Contr. Tung-pei
Teach Univ. 1, 2 (1955)

Korean name : No-ang-jae-bee-koht-jeol (8 An|%A)

Caulous perennial herbs. Rootstock short or relatively long. Leaves:radical
leaf-blade cordate to reniform, auriculate to reniform bases, acute to obtuse
apices; cauline leaf-blade cordate to deltoid, cordate to aequilateral bases, acute
to acuminate apices. Stipules small and free, entire margin. Flowers yellow to
deep yellow, lip petal obovate and curved toward lower side, upper petal
excurved, lateral petals pubescent. Spur short. Stigma facial shaped, lateral
(and/or marginal beards), no rostrum but stigmatal cavity. Ovary ovoid, pubes-
cent. Pollen grain prolate, foveolate.

Distribution : Distributed above 600 m altitude.

Key to the taxa of Viola section Chamaemelanium in Korea:

1. Rhizome curved, long and sometimes branched; tapering rodlet only at the
upper part of ovary

2. Leaves chartaceous, margin biserrate or serrate

3. Biserrate with 16~20 teeth on radical and first cauline leaves +«--oereeeeeeee

........................................................................ V brevistipulata var. lacz'niata

3. Serrate with less than 10~15 teeth on radical and first cauline leaves -

.................................................................. V. brevistipulata var. brevistipulata

2. Leaves coriaceous, margin sinuate «-«---:-rreereeevnees V. brevistipulata var. minor

1. Rhizome erect and short; clavate protuberances throughout ovary - V. orientalis

Viola orientalis (Maxim.) W. Becker, Beih. Bot. Centralbl. Abt. II, 34:256

(1916), 36:50 (1918)
V. uniflora (L.) var. orientalis Maxim., Enum. Pl. Mongol. 81 (1889)
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V. uniflora (L.) var. glabricapsula Makino Bot, Mag. (Tokyo) 26:172 (1912).

V. xanthopetala Nakai, Bot. Mag. (Tokyo) 36:29 (1922).

V. conferta (Becker) Nakai, Bot. Mag. (Tokyo) 36:31 (1922).

Korean name : No-ang-jae-bee-koht (=% #ju]&)

Caulous perennial herb. Pubescent normally on roots, leaves, stems, some-
times glabrous except on leaves. Cauline short, noded closely, straight. Root-
stock thick, 1 to 5 cm. Secondary roots white, long, slightly swollen at base,
stretches radially. Cauline erect, straight, around 5 to 15 cm long, dark brown.
Leaves chartaceous, green, dentate with shallow furrow, acrodromous, teeth
number; radical 12 to 13, first caulescent 9 to 10, second 7 to 8, third 5 to 6.
Radical leaves 3 to 5, cordiform to broad-cordiform, around 2.5cm long, around
3cm wide, base lobate, blade 3cm wide, apex acute. Caulescent leaves 3 to 4,
cordiform to ovate, almost opposite each other, first caulescent leaf petiole
long, base undeveloped, apex acute; first leaf 2.8cm long, 3cm wide, second 2.
5cm long, 3cm wide. Flowering time between April and May. Flowers 1 to 3 per
individual, spur short as no projection behind peduncle. Sepals 0.4 to 0.6cm
long, appendages ovate. Petals yellow, oblong, entire, 0.7 to 1.0cm long, hairs in-
side the lateral petals. Ovary bell-shaped, clavate protuberances on the whole
surface with the tallest 1500xm. Stigma facial shaped with beards on lateral
sides.

Distribution ; Distributed almost to the top of the mountains in the middle
part of the Korean peninsula.

Diagnosis : Nakai (1922) has regarded the species whose caulescent leaves
come out apart from each other as V. uniflora L. and V. orientalis W. Becker,
and then reported new species whose caulescent leaves come out almost at the
same place as V. xanthopetala Nakai. Fu and Teng (1977) supported Nakai
(1922). But, based on the observation in the natural habitat and glasshouse
from March to July, this study confirmed that the first, second and third cau-
lescent leaves come out closely together at the beginning of growth, then they
gradually come out apart as time goes by according to differential patterns and
degrees of growth of the caulescent leaves. Therefore, it is suggested that V.
xanthropetala which Nakai described from herbarium specimens without observ-
ing them in their natural habitat, is V. orientalis at a different growth stage.

Viola brevistipulata (Franch. et Savat.) W. Becker, Beih. Bot. Centralbl.
Apt. 11, 46 : 265 (1916), 36, 50 (1918).

404



December, 2002 st

Ml
s
H
o
>
=
bl
i
o)
AL
Ju
«w

V. pubescens var. brevistipulata Franch. et Savat., Enum. Jap. 1I. 288 (1879).

V. brevistipulata (Franch. et Savat.) var. acuminata Nakai, Bot. Mag. (Tokyo)
17:557 & 591 (1928).

V. lasiostipes Nakai, Bot. Mag. (Tokyo) 34:32 (1922).

Caulous perennial herb. Pubescent usually on roots, leaves, and petioles but
sometimes absent. Rootstock longer than 2cm, sometimes branched, bends side-
ways with close-grained knots. Secondary roots brown, stretched horizontally.
Cauline straightly erect, 5 to 25cm long, brown. Leaves reniform to cordiform,
coriaceous or chartaceous, green. Flower dark yellow to yellow. Petals hairs in-
side of the lateral one. Spur very short, never reaches peduncle.

var. brevistipulata

Korean name : Turl-no-ang-jae-bee-koht (®xa}#ju]4)

Cauline 8 to 25cm long. Leaves chartaceous, green, reniform to cordiform,
often fluffy, apex acuminate, length; first caulescent 3 to 4cm long, second 2 to
3cm, third 1 to 2cm. Teeth dentate, number; radical 14 to 15, first caulescent 14
to 15, second 10 to 11, third 7 to 8. Ovary bell-shaped, tapering rodlet protuber-
ance only at upper part, less than about 1500uzm. Stigma facial shaped with
beards on lateral sides.

Distribution : Distributed on alpine belts in Kangwon and Kyounggi province,
Korea.

Diagnosis : This species was treated as a variety of V. pubescence because of
the lack of hair on the whole plant compared to the V. pubescence var.
brevistipulata Franch. et Savat. usually found in America (Franchet and
Savatier, 1897). It also has a small stipule and is light green, then its status
was later to V. brevistipulata (Franch. et Savat.) W. Becker (Becker, 1916). This
species differs from V. orientalis by the feature of habits having both the
branched rhizome and the tapering rodlet protuberance (Plate I-5, 6).

var. minor Nakai, Bot. Mag. (Tokyo) 97:260 (1933) quoad specim. exloc typic,
tantum;

V. brevistipulata subsp. minor (Nakai) F. Maekawa et Hashimoto, J. Jap. Bot.
43:161 (1968).

V. kishidai Nakai, Bot. Mag. (Tokyo) 69 (1922).

V. flaviflora Nakai, ]J. Jap. Bot. 15:401 (1939)

Korean name : Hal-la-turl-no-ang-jae-bee-koht (&e}e g} =u|%)
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Cauline erect, 3 to 20cm long, brown. Leaves coriaceous, dark green with
some brown. Teeth deep serrate to blunt, number; radical leaves II to 12, first
caulescent leaf 10 to II, second 8 to 9, third 6 to 7. Radical leaves reniform and
cordiform, number 4 to 6, 1.2 to 1.3cm long, 1.5 to 1.6cm wide, bases cordate to
shallow auriculate, apex abtuse. Caulescent leaves cordiform, number 3 to 5,
almost opposite, petiole shorter than leaf, apex acute to obtuse, first leaf 1.5cm
long and wide, second leaf; 1.6cm long, 1.2cm wide. Petals yellow, oblong, 1.1 to
l.4cm long, hairs inside of the lateral petals. Calyx 0.4 to 0.6cm long, appendag-
es semicircular. Spur very short, never reaches to peduncle. Cleistogamy,
almost no petalsis. Ovaries bell-shaped, tapering rodlet protuberance only at
upper part of ovary, less than 500um. Stigma facial shaped with beards on later-
al sides.

Distribution : Distributed in Mt. Halla, Korea.

Diagnosis: This species is similar to V. orientalis in its morphology of above
ground but is distinct from it because of its long and bent rhizome. In this
study, it was found that this species is distributed in Mt. Halla, and has dis-
tinctively smaller leaves than other species in the section.

var. laciniata (Boiss.) W. Becker, Beih. Bot. Centralbl Abt. II, 34:266 (1916);

V. uniflora var. laciniata de Boissiew, Bull. Soc. Bot. Fr. 323 (1900); V.
xanthopetala var. laciniata Takenouchi, Bot. Mag. (Tokyo) 46: 187 (1932);

V. laciniata (Boiss.) Koidzumi, Act. Phyt. Geo. 7:113 (1938);

V. brevistipulata var. brevistipulata f. laciniatea (Boiss.) F. Maekawa. Hara,
Enum. Sper. Jar, 3:198 (1954).

Korean name : O-dae-turl-no-ang-jae-bee-koht (& oj®&x2}4u]%)

Leaves chartaceous, green, cordiform to reniform. Teeth biserrate, erose, ir-
regularly spaced, number; radical 16 to 17, first caulescent 17 to 18, second 1l
to 12. Ovaries bell-shaped, tapering rodlet protuberance only at the upper part
of ovray, less than 500um. Stigma facial shaped with beards on lateral sides as
well as on the back.

Distribution : Distributed on alpine belts in Kangwon province, Korea.

Diagnosis : This species is described from Korea for the first time. It has ir-
regular biserrate teeth, and has also more teeth than other species within the
section Chamaemelanium (Plate 2, Table 3). A diagnostic character that has not
been reported until now is the stigma with many beards on the back as well as
on lateral sides (Plate I-8).
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Discussion

Viola section Chamaemelanium has been regarded as a difficult group for tax-
onomic study because it is hard not only to identify from its relatives because
of similarities in appearance, but also to circumscribe the boundary of species,
because of the high variation among and within the species (Gingins, 1823; Mel-
chior, 1925; Clausen, 1927). Furthermore, detailed studies on habitat-behavior
are lacking, and their are many intermediate forms because of the high fre-
quency of hybrids between relatives (Russell, 1960; Kim, 1987; Kim ef al, 1991).
There are no congruent classification systems agreed between researchers.

The Korean members of the section have not been much studied, therefore
the confirmation of the existence of the section including its habitats, remain
unreported. There was also some confusion in choosing scientific names among
researchers on the Korean flora (Kim, 1987). In this study, we conclude that
there are two species and two varieties, V. orientalis, V. brevistipulata var.
brevistipula, V. brevistipulata var. minor and V. brevistipulata var. laciniata in
Korea.

Nakai (1922) thought this section had six species based on the features of the
caulescent leaves, and he treated all of them as new species. For V.
xanthopetala, he described the first caulescent leaves as developing out apart,
and the second and the third developing out together at the same portion of
the cauline in an opposite arrangement. He distinguished this species from V.
uniflora, whose three caulescent leaves develop out all together on the same
portion of the cauline, but treated this species as a synonym of V. orientalis.
As a result of observation in natural habitats from March to July, this study
found that three caulescent leaves developed out together at the beginning of
growth but they gradually grew apart as time went on. So it was considered
that using Becker’s (1916) scientific name is more reasonable than Nakai's
(1922), and this is further supported by the protuberances develped on the
whole ovary. It is strongly suggested that the species reported as V.
xanthopetala, therefore, is considered a synonym of V. orientalis.

Viola brevistipulata var. brevistipulata has been reported as a species which
lives in the mountains of Korea (Park, 1974). This species had firstly been re-
ported as V. pubescens var. brevistipulata because there is less hair on the whole
plant than on V. pubescens which lives in Middle and South America (Franchet
and Savatier, 1879). Its status was later raised to species level, V. brevistipulata,
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by Becker (1916). Nakai (1922) studied the East Asian species of Violaceae, and
named this taxon V. lgsiostopes, and reported that it is similar to V. glabella and
different from V. fischeri of Siberia and V. brevistipulata of East and South
Asia because it has differently shaped caulescent leaves, degree of hair devel-
opment, length of peduncle and shape of the marginal teeth. Additionally, the
surface sculpturing of pollen grains provides a good basis for distinguishing it
from others within the section, because this is a little swollen on the foveolate
pollen (Plate I1-6).

Viola brevistipulata var. minor, was reported by Nakai (1933), and is similar to
V. orientalis in its appearance but differs from it because of its long and hori-
zontally bent rhizome. Meanwhile, Maekawa and Hashimoto (1963, 1968) have
reported this species as V. brevistipulata subsp. minor but had not performed a
taxonomic study including the description and identification nor had they for-
mal described the taxon, so it is difficult to discuss their results in this study.
In this study, the species is considered distinctive because of its long and hori-
zontally bent rhizome, distinctively smaller leaves than other species of this
section (Tables 2, 3), and coriaceous and sinuate teeth (Plate II-2, 6, 10, 14).

There has been no report of whether or not Viola brevistipulata var. laciniata
grows in Korea. Boissieu (1900) named it V. uniflora var. laciniata because the
teeth of the leaves are sharper and irregular and the furrow is more deeply
separated than V. uniflora, and later Becker called the taxon, found especially
in East Asia V. brevistipulata var. laciniata. Takenouchi (1932) has reported it as
V. xanthopetala var. laciniata following Nakai but it is hard to consider it as V.
xanthopetala based on the results from this study. In particular, V. orientalis
and V. brevistipulata cannot be treated as the same species because their rhi-
zome and ovary morphology is clearly distinguishable from one another. This
species has notably more teeth than other species of the same section (Table 3)
and is easily distinguished because the protuberances of the stigma are devel-
oped on the back of the stigma as well as on the lower part of both sides
(Plate I-8).
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Explanation of Plates

Plate I. SEM micrographs of the stigma and ovary of Viola section
Chamaemelanium in Korea (x20-50). 1, 2. Viola orientalis, 3, 4. Viola
brevistipulata var. minor; 5, 6. Viola brevistipulata var. brevistipulata, 7, 8. Viola
brevistipulata var. laciniata.

Plate II. Silhouette of the leaves of Viola section Chamaemelanium in Korea
(Scale bar=3cm). 1, 5, 9, 13. Viola orientalis; 2, 6, 10, 14. Viola brevistipulata var.
minor; 3, 7, 11, 15. Viola brevistipulata var. brevistipulata; 4, 8, 12, 16. Viola
brevistipulata var. laciniata.

Plate [l. SEM micromorphs of the pollen grain and their surface sculpturing
of Viola section Chamaemelanium in Korea (x2,000—20,000). 1, 2. Viola orientalis;
3, 4. Viola brevistipulata var. minor; 5, 6. Viola brevistipulata var. brevistipulata; 7,
8. Viola brevistipulata var. laciniata.
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Plate 11.
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