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NIWA (1936) has carried out detailed morphological studies on the numeヲous
cultivated and several 'wild species of Japanese Chrysanthemum･ Taxonomically

KITAM-A (1940) has investigated all the species of the ger)us in this cduntr女.
The present autllOt'is engaged in the study of polyploidy in

chrysanthemum9,
using some species of eastern Japan･ Little work has been done up to now

dealing with the relation between the external characters and polyploidy in

the genus･ This paper is a preliminary report on comparative morphology of

Japanese chrysanthemums in relation to polyploidy.

Tbe author expresses his sincerest thanks for many kind advices to Dr.

Y･ TAKENAI(A Of the National lnstitute of Genetics and Dr. M. KITAGAWA Of

the Yokohama National University. Thanks areよ1so due to Dr. F. A. LILIEN･

FELD Of the National lnstitute o土Genetics for readi□･g the manuscript.

I. Material

Materials investigated are
shown in Tab･ 1･ The plants used are classi丘ed

by KITAMURA (1940) as follows:

Chrysanthemum L.

Section Pyrethrum

Subsection 1. N114'onicae

Ch. niMonicum MATSUM.

Subsection 2. Leucanthemum

Ch･ arcticum L･ subsp･ Maekau'anum KITAMURA

Subsection 3. Dendranthema

Ch. Makinoi MATSUM. et NAKAI

Ch. boreale MAl{INO

Ch. rupestre MATSUM. et KoIDZUMI

Ch･ Shiu,ogiku KITAMURA ∀ar. kinokuniense SEIMOTOMAI et KITAMURA

Ch. Pacljicum NAKAI

Among the seven, the followlng two Species are dealed with by NIWA

(1936)‥ Ch･乃軸onicum and Ch･ Makinoi, though the latter is treated as Ch.

japonicum･Asto the cytological data on the seven species, details can be
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found in the following papers‥ TAtlARA (1914-'15, 1921), SHIMOTOMAI (1933),

and NAGAM上(1957)･ Conceming their geographical
`distribution,

readers are

referred to MAEKArWA (1921), S甘IMOTOMAI (1933), and NAGAMI (1954, '56)･ Ma-

terials used are sampled from small populations showing the typical pheno-

types･ The localities, from which the seven samples were obtained, are listed

in Tab. 1.

Tab. 1. Wild chrysanthemums
in eastern Japan･

species

Chrysanthemum n妙onicum
MATSロM.

Ch. Makinoi MATSUM. et
NAKAI

Ch. boreale MAEINO

Ch. rupesire MATSUM･ et

KoIDZUMI

LCh.
Shiu)ogiku KITA.MURA Var･

klnokuniense SEIMOTOMAI

et
KITAMURA

Ch. baciPcum NAEAI

Ch.
1arClicum

L. subsp･
Maekau)anum KITAMURA

chromosome

number (2n)

18

18

18

18

72

90

90

habitat

coast

inland &

Ⅱ10untain

inland

mountain

coast

coast

coast

locality

Shiwogama (Miyagi
Prefecture)

Mishima (Shizuoka Pref･)

Takao (Tokyo)

Mt. Tanigawa (Gumma
Pref.)

Sbirahama (Wakayama
Pref･)

Misaki (Kanagawa Pref･)

shiwogarna (Miyagi Pref･)

ⅠⅠ. Reslllts

some results obtained by the author,s observations
on the external char-

acters of the seven cbrysanLhemums are summarized
in Tab･ 2 and Fig･ 1･

For convenience, each species is designated respectively
by the letters a･s

follows : Ch. nifPonicum-N, Ch･ Makinoi-M, Ch･ boreale-B･ Ch･ rul)estre-R,

ch. Shiwogiku ∀ar. kinokuniense-S, Ch･ pacijicum-P, and Ch･ arct2'cum subsp･

Maekau)anum- A.

ⅠII. Summary and Discussion

l. The materials morphologlCally compared are as follows : Chrysanthemum

nT･fPonicum (N), Ch･ Makinoi (M), Ch･ boreale (B), Ch･ ruPeStre (R), Ch･ Shiu,,ogiku

var. kinokuniense (S), Ch･ Pacljicum (P), and Ch･ arcticum subsp･ Maekazvanum

(A). According to KITAM口RA (1940), they are classi丘ed
as follows:

Chrysanthemum L･

Section Pyrethrum

subsection 1. Nil,Ponicae-N

subsection 2. Leucanthemum-A

subsection 3. Dendranthema-M, B, R, S, P
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Fig. 1. Flowers and leaves of seven chrysanthemums of eastern Japan･

N, Ch. nzWonicum;
M, Ch. Makinoi; B, Ch･ boreale; 氏, Ch･ rupestre; S, Ch･ Shiwogiku

var. kinokuniense ; P, Ch. pac析cum ; A, Ch. arcii'cum subsp. Maekau)anum･
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Among tbe皿,

P (decaploid) and

2. It may be

support tlle View

S. Nagami

four, N, M, B and R, are diploid, and three, S (octoploid),

A (decaploid), are
polyploid.

concluded that the resu一ts obtained by the author generally

of KITAMURA (1940) on the classification of the seven･ chrys-

anthemums. But it

no c一ear description

species group with

and P).

The differences

must be pointed out that in Subsection Dendranthema

is glVen With respect to the differences between the

ligulatefloret (M and B) and that without them (R, S

between t土1etwo groups are Summarized

the former has ligulate月.orets, and the latter has none, (b)

entire involucral bracts, and the latter minutely lacerate ones,

has no
stipules, and the latter has paired and minute ones, and

as follows: (a)

the former has

(c) the former

(d) the former

has few hairs on the lower-surface of leaf, and the latter has numerous haires

which cause the whitish appearance for the lower-surface of it.

3･ Close similarities are found between the two species of S and P. This

fact is indicated in Tab. 2 and Fig. 1. It is rather diBicultto discern all the

phenotypical differences between the two, without the aid of cytological and

ecological data wbicb
are: (a) S is 2n-72 (octoploid) and P 2n-90 (decaploid),

(b) S is found along the Paci丘c coast of Japan from Osasu (Mie Prefecture)

to Hinomisaki (Wakayama Pref.), and P on the same coast from Choshi (Chiba

Pref.) to Omaezaki (Shizuoka Pref.).

4･ TIle autbor's interest is concentrate(1 on the orlgln Of decaploid chry-

santhemum, P. As indicated in Tab. 2and Fig. 1, S is the most related to P,

and N is the most different froln P. The other species are intermediate be-

tⅦeen S and N, and can be represented as follows: (S>R)>(M>B)>(A)>(N).

51 MuNTZING (1936), ST･EBBINS (1938), FAGERLIND (1944), GusTAFSSON (1947,

'48) and other researchers have pointed out the following facts : (a) polyploidy

is found more frequently in perennial herbs than in annuals, and (b) the

development of perenniality is a factor determlnlng the orlgln Of polyploidy･

As pointed out by TAHARA (1914ノ15, 1921), and SHIMOTOMAI (1933), polyploidy

is observed among the Japanese chrysanthemums, which
are all perennial. It

is a remarkable fact that among the seven perennials found in eastern Japan

four (N, M, B and R) are diploid and three (S, P and A) are polyploid.
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