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Naohiro NARUHASHI* and Tomoko IWATA** : Taxonomic
Reevaluation of Fragaria nipponica MAKINO and Allied Species
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Fragaria nipponica was applied to the plant that
occurs in Honshu by MAKINO{1912), but later on
two allied species, i.e., F. yakusimensis from Isl.
Yakushima and F. vezoensis from Hokkaido, were
described by MASAMUNE (1931) and HARA (1944),
respectively. However, the taxonomic status of
these three taxa is still controversial, since their
delimitations are based on the characters such as
plant size and hairiness on the pedicel. These
characters are quite variable, and evidently
susceptible to environmental conditions of the
habitats. Indeed, KITAMURA and MURATA (1961)
regarded F. yezoensis as a variety of F. nipponica,
but OHWI {1965) and MOMIYAMA (1982) con-
sidered it a distinct species. MASAMUNE (1955)
treated F. yakusimensis as a variety of F.
nipponica, but OHWI (1965), OKUYAMA (1982} and
MOMIYAMA (1982) recognized it identical with F.
nipponica, Very recently, YAHARA ef al (1987),
however, treated it again as a local variety of F,
nipponica..

The diagnostic character distinguishing F.
yezoensis from F. nipponica is the hairiness on the
pedicel, namely hairs are patent in F, yezoensis,
whereas appressed of ascending in F. nipponica.
The character discriminating F. yakusimensis
from F. nipponica is its plant size, ie, F
yakusimensis is exceedingly dwarf as compared
with F. nipponica.

The taxonomic characters mentioned above,
however, have a wide range of variation depend-
ing upon the environmental conditions. There-
fore, we re-examined to characters critically
based on the many specimens preserved in the
herbaria, and attempted to re-evaluate their
taxonomic status.

Materials and Methods

Observations and measurements were based
upon 230 specimens (flowering and fruiting) of F.
nipponica, F. vakusimensis and F yezoensis from
different collection sites, preserved in the follow-
ing herbaria:

Faculty of Agriculture, Hokkaido University,
Sapporo (SAPT);

Botanical Garden, Faculty of Agriculture,
Hokkaido University, Sapporo ;

Kushiro Municipal Museum, Kushiro ;

Faculty of Science, Tohoku University, Sendai
(TUS);

Yamagata Prefectural Museum, Yamagata ;

Faculty of Education, Ibaraki University, Mito ;

Tsukuba University, Tsukuba ;

University of Toky, Tokyo {TD);

National Science Museum, Tokyo (TNS):

Makino Herbarium, Tokyo Metropolitan Uni-
versity, Tokyo (MAK);

Kanagawa Prefectural Museum, Yokohama ;

Faculty of Liberal Arts, Shinshu University,
Matsumoto (SHIN);

Faculty of Science, Shizuoka University,
Shizuoka ;

Faculty of Education, Gifu University, Gifu;

Faculty of Science, Kanazawa University,
Kanazawa, (KANA) ;

Faculty of Science, Kyoto University, Kyoto
(KYO);

Osaka Museum of Natural History, Osaka ;

Yamaguchi Prefectural University,
Yamaguchi ;

Faculty of Agriculture, Kagoshima University,
Kagoshima (KAG) ;

The Harvard Univesity Herbaria, Harvard
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University, U.S.A. (4, GH).

The characters examined and measured are as
follows.

1. Number of flowers per inflorescence (not per
individual but per rhizome), showed as NF in
Fig. 1.

2 . Length of pedicel in first lower (maximun if
many inflorescences), as LP

3. Number of leaves per plant, as NL

4 . Length of petiole (of maximum leaf), as LPet

5. Length of leaf blade (of maximum leaf blade
in plant}, as BL

6 . Width of leaf blade, as BW

7. Ratio of length to width in leaf blade, as BL/
BW

8. Number of serrations of half margin of
maximum terminal leaflet, as NS

9 . Number of double serrations of half margin
of maximum terminal leaflet, as NDS

10. Hairs on pedicel (observed in the stage of
bud, flower and fruit)

11. Density of hairs on pedicel (observed in the
stage of bud, flower and fruit)

Results

[A] Plant size

The results of the measurements are shown in
Fig. 1. As illustrated in this diagram, characters
examined in the present study showed wide
variations ; for instance, the length of pedicels
was 1-25 cm in the plants of Hokkaido, 2-23 cm in
Honshu, and 2-8 cm in Isl. Yakushima. Figure 2
shows the relationship between the latitude of
localities and the length of the leaf blade, which
shows wide variations. More or less similar
trends of variation were noted in length of the
pedicel, petionle, leaf blade, and leaf width. The
number of flowers, leaves, serrations and double
serrations showed no relationships to the plant
size,

The elevational distribution of Fragaria
nipponica s.lato is shown in Fig, 3. In Hokkaido
the plants of Fragaria are distributed mainly in
the lowlands (grassy meadows developed along
the seacoast), ranging from 50 to 200m in elava-
tion and rarely occur in mountainous region
above 1000m alt. In Henshu, the habitat is
mountaine to subalpine, ranging from 1000 to
2500m alt, It is also known from Isl. Cheju and

Fig. 1. Polygraphs showing the variations on the mean value of the nine characters based on grouping
distribution area. For sign of character, see the text.
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Fig. 2. Relationships between the latitude of
sampling sites and the length of leaf blade.

Isl. Yakushima.

The relationship between the length of the leaf
blade and elevation of the collecting sites is
shown in Fig. 4. This figure shows only a weak
relationship, and the plants with larger leaflets
{exceeding bcm) are distributed in the lower
elevation,

[B] Hairiness on the pedicel

Photomicrographs of pedicel hairs are shown in
Fig. 5.

Until now it has been believed that all the
plants from Hokkaido have horizontally spread-
ing, thus patent hairs, and those from Honshu
have obliquely ascending hairs. OQOur results,
howevér, revealed that the hairiness on the
pedicel is quite wvariable, and plants from
Hokkaido often have obliquely ascending hairs,
while those from Honshu had patent hairs. It
seems that the hairiness condition varies depend-
ing on the growth stage, namely dense, obliquely
ascending hairs in the early stage of sprouting,
but in later flowering and fruiting stages, it
becomes sparse and patent.

The results of the present observations are
mapped (Fig. 6).

Discussion

Mass collections were made from local popula-
tions on Mt. Fuji. The mean length of the leaf
blade (BL) varied considerably, from 1.11 cm at
Omote nigome, 1600 m in elevation, to 3.15 cm at
Taroubeu, 1300m in elevation on Mt. Fuji, in spite
of the short distance between these two popula-
tions. This somewhat broad variation may be
explained due to environmental constraints of

Altitude {x 1000m)

0 t t + 1 + +—
30 3z 34 36 38 40 42 44 46°N.

Latitude

Fig. 3. Elevational distribution of F.nipponica
s. lato,
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Fig. 4. Relationships between the length of leaf
blade and elevation of the sampling sites.

each site, e.g., ljght, moisture, soil, and other
biotic factors.

The plant size of F.mipponica s.str. and two
allied species is, as demonstrated in Fig. 1,
considerably variable, although plants from Isl.
Yakushima showed the smallest size. However,
the plants from Isl. Yakushima can not always be
distinguished clearly from those of Honshu,
because there are many intermediate size forms,
e.g., as those from Isl. Cheju and even Hokkaido.
The occurrence of characteristic dwarf forms in
many other plants besides Fragaia from Isl
Yakushima has been reported (HATUSIMA, 1987).
Since we could find no clear difference except for
plant size between those from Isl. Yakushima and
other localities, we think it is better to include
them in F.népponica, and not distinguish them as a
different taxon, var. yakusimensis, .

As to the hairiness, there are many inter-
connecting forms between the two extreme types,
and thus this character is also continuous among
the various localities in Japan, Therefore, F.
yezoensis is not clearly distinguishable from F.
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Fig.5 Hairs on the pedicel (X c¢. 13).

A : Harutoriko, Kushiro-shi, Hokkaido, H.SHINSHO May 28, 1985; B: Mt. Azusayama, Minami-saku-gun,
Nagano-ken, M. HOTTA 12170 ; C: Mt. Fuji Ichi-go-me, Shizuoka-ken, A. YAMAMOTO May 26, 1974 ; D:
Mt. Shari-dake, Shari-gun, Hokkaido, K, MIMORO 1536
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Fig. 6. Figure on the map illustrating the condition and the density of hairs on pedicel.

nipponica.

IWATSUBO and NARUHASHI (unpublished)
recently examined the karyomorphology of F.
tinumae, F. nipponica, F.yakusimensis, F.yezoensis
and F.vesce, and found no difference between F.
nipponica, F.yakusimensis and F.yezoensis, while
there are clear differences between F.iinumae and

F.vesca. These results also support our opinion.

Taxonomic treatment
Fragaria nipponica MAKINO in Bot. Mag.
Tokyo 26 : 282 (1912)
Japanese name: Mori-ichigo (shirobanano-
hebiichigo)
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Type specimen: Japan, central and northern,
alpine mountain, unknown {not seen}.

Synonym: F. yvahkusimensis MASAMUNE in J.
Soc. Trop. Agr., Taiwan 3 : 115 (1931)=F.nippo-
nica NMAKINO var. yakusimensis {MASAMUNE)
MASAMUNE in Sci. Rep. Kanazawa Univ. 3: 115
(1955). Type: Isl. Yakushima, MASAMUNE Jun,
1928, unknown (not seen).

F. yezoensis HARA in Journ. Jap. Bot. 20: 118
(1944)=F. mnipponica MAKINO var. yezoeusis
{HARA) KITAMURA in Acta Phytotax. Geobot.
20: 119 (1962). Type: Hokkaido, Nemuro, in
promontorio Nosap, HHARA Aug. 15, 1931 (T1)
—— syn. nov,
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YLTEXRDDLH, TVAFT, Poyrvront A, i, o7 EAROMME L, RS
NEAFS, TV OHAFTOIHITITENEDLS xR mus, FEFUEFROKRSHHEELE
U End 7y R BRI v, IMPBLERDbRS,

DEofER»S, A F3R, BAE, HHE, (Received May 13, 1988)

O aHzx=wrH2 (HEE4E) N.SATOMI : A New Form of Hamamelis japonica var. oblusata

AE (1988) 4 A 108, BHINEREHEEO HARFOR 2 L, 2 ROEEWL (357Tm) 12772,

I, Ao BHIESE R T T T2 o TR AOTHEY S 0 EFEXME LTHsN D LSk
720 BIUBRICIE, TS v 2 Homamelis japonica var. obtusata 735 ¢, BFFHiL B %51, {EH»1EE
DEEOOLOIZREY, WROOT H 3+ < 23 7 f incarnate OHWI D& A SR, TNAT, TEHRD
bt e, ToEsmiREO = v X~ W 7 L flavopurpurascens (MAKINO) REHD.23$H 5, 7z, <8
Ty sy EvwLNy, D Fe LY ETANT Yy EOMICHRETARAOLDLH D, i
PIONEEL L I5 %, RIS A VL, LblE, ATy OaOERE R 2 102 OERr L B
b,

MEFDS7 & (1982) 3 A TH, MEEICHEL TAFTTLHICDNT, vANTydF 7 LT T2y F
Ty sOBER e S F TNy c v F Y I TANF I IORBIR c TANTF I IEER

FRRA THED, TROLIAFBELE,

S = TN AT F E e wm o I e dst i i R R B
PUNTATL g serutranl] =F T TV pruy s gl oYX

ayll

M B ) 12 2 17 T 5 43
i A (%) 28 4 40 16 12 100

CCIHET ARG, CNo0ERORVOFTHEFELLIEAREZLOHTHOT, wibav ety OfEH
PRERERICEE S, WMRETHL, BiECcSvwbo L Bbihs 0T, ik, AEMERERECEE w72
s, HRTALILEEITVS,

Ty OHLOREE, RO TTHES EwI, ik, HFE L, MOMEICEA U TIEERNE S56
ThHH, “NEFICHAU A EF2 OO R T, AMFEOTESES S, OMICREOOMREPEJENRTD,
AR, “BEUCLAEL " LA U AEEEE NS,

Hamamelis japonica SIEB. et ZUCC.

var. obtusata MATSUM. Ind. PL. Jap. 2-2; 194
(1912)
form. auriflora SATOMI f. nov.

Flores auri.

Nom. Jap. Kogane-mansaku (nov.)

Hab. Mt. Iwakura, Machino-machi, Wajima,
Ishikawa Pref. (leg. N. SATOMI, Apr. 10, 1988
—Holotypus in KANA no. 127596)

(Received Sept. 7, 1988)
(T 921 BRI AL 4—359 | Hisayasu 4-358,
1 Kanazawa 921.

1 ¥ = v 7 Homamelis  japonica var.
oblusata.
2 a¥pzYrH . ovar. o form. auriflova





