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Cytological Observations of Chrysanthemum seticuspe (Maxim.) Hand.-Mazz.
f. seticuspe, a Horticultural Plant Preserved at Only the Imperial Palace, Tokyo
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Abstract. Chrysanthemum seticuspe (Maxim.) Hand.-Mazz. f. seticuspe (family Asteraceae) is a
horticultural plant found in Japan. It was cultivated in Edo (currently Tokyo) and taxonomically
classified by Maximowicz (1872) under the genus Pyrethrum. Although the plant was drawn in
several garden books in the Edo era, it was believed to be extinct; however, it was recently found
at the Imperial Palace, Tokyo (Kitamura, 1987). Cytological observations were performed for the
first time on two individuals divided and cultivated in pods. The two individuals had the same
chromosome number (2n = 18) in the root tip meristems. The karyotype of the two individuals
was similar and characterized by the presence of a pair of the smallest subtelocentric chromo-
somes and a maximum of five submetacentric or metacentric chromosomes with satellites. These
characteristics are common in C. seticuspe f. boreale (Makino) H. Ohashi & Yonek. (2n = 18) that
shows diversity in the strains of distributional areas, as reported by Tanaka (1959). The chromo-
some number 2n = 911 = 18 was confirmed at metaphase I of meiosis in pollen mother cells of the
two individuals of C. seticuspe f. seticuspe. The meiotic phase was normal, with no univalent or
multivalent chromosomes, chromosome bridges, lagging chromosomes, or micronuclei. The pol-
len grains of the two individuals showed high stainability (94.7% and 94%). From a cytological
point of view, conspecific treatment of the two taxa, f. seticuspe and f. boreale, is supported.

Key words: Asteraceae, chromosome number, Chrysanthemum, horticultural plant, karyotype,
meiosis, pollen stainability.
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i L & I / i
C. lavandulaefolium (Fisch. ex Trautv.) Makino D%

71 & A F U Chrysanthemum seticuspe (Maxim.)
Hand.-Mazz. f. seticuspe |3 ¥ 7 Ft % 7 J& @ [&] 254l
YT, LA THE SN TWwiz b O % Maximowicz
(1872) A Pyrethrum seticuspe Maxim. & L CHIHE L
L7z, Makino (1909) iZ 2Nz F 27 ¥ =F 7 C
boreale (Makino) Makino @ 25 f& var. seticuspe Makino

T var. seticuspe Makino & L 72 %% (Makino, 1911),
A Q96D T L B LWL EXAF T %
RicZ eldhholdldThsb. —FH, HEOM
Wy % $R4 L REE% L 72 Handel-Mazzetti (1936) 1%, ¥
75 =X L HERAFT % Chrysanthemum J& D If]
fEEARL, IR ENIAEAX Y 2 7l
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C. seticuspe (Maxim.) Hand.-Mazz. & L C, ¥ 7 %
= X 7 % 72 fifi var. boreale (Makino) Hand.-Mazz. &
L7.

HEAFZIIHFERRIHEB L - FE 26N T
W7zas (el 1967), 1986 4F 12 & 2B L T
WBZENPENIIRY, BEFEOFZIEITRH S
LT\ 72 Dendranthema O 1 T D. seticuspe (Maxim.)
Kitam. & HlAFZ b1, F7 ¥ =F71FZ0 Wit
f. boreale (Makino) Kitam. & &7z (AbFf, 1987).
WIE, ¥ 27 OIELH Chrysanthemum \ZJR S 7z 2
B HARTIE N EAF 7 ICHHOFL DR S
n, ¥27 % =713 f boreale (Makino) H. Ohashi
& Yonek. & & ML T \» % 7% (Ohashi and Yonekura,
2004), wiITH I S 1172 Flora of China Tld, #E £
FIX I ZF TR INTTITIFXFT C lavan-
dulifolium var. lavandulifolium ® >/ = 2 & T
V3% (Shietal,2011).

HEAF I, PE, ¥ BARIASSMAT
X8 X OERF DRI IR o fo—%
BREEZ SGNDLD, HENZGAT HHRVNTT
FEZIZDFERPP TN DI e, EREHED
WEZO3GHEHOIEBE S LETHD. ¥/ 5=
F 7 O Yt R L A% RN D v Tl Tanaka (1959)
WCFE 2D Y, RYNT T IF 7 Ogetafk
B A S 5538 5 (Taniguchi and Tanaka, 1987;
EIEA, 1991). L LAEAF 2L, FRRLE
b, BREOY E 9 2 & TR AL
RENTW o7z, S0, 7B iE O
[ElEoEYHERASETH] Oo—38e LThEA
FrogmErEEl, ¥757=2F7BLU0KRY
INT 75 %7 L OB EAT> 72D TZ O R % H
HI 5.

MRBLUOHE

RO B E A X7 12 BT HEEFEA AR Ak S
NTW72b DT, 2012411 H30 HIZHRSTIZ &
Doy - B Enz A (BERES32059), B ([A
32060) O 2 ffA & & LI Hh SR [ o [ 35 T BRiR
FRTHEHE L, 201345 ~8 HICAEFHOMEZ Hwv
TG R DR % 4T - 72,

B R OBIE LT LOBEREA VY A v Gett —Hf
LOoXLEZ A, 2mMO8-L Fafx v ¥ Y
VORI TN % 18°C, 4.5KRRIRIALEL L, T
VTV 3 — v 3 okEERE 1 DR (Farmerifi) T
5°C, 20EHI LI EE L7z, a1 s o Xk &

M s —

A5%WEEER D 1+ 1{RIET60°C, 158017\, STk
Ve, 2%EER A LA v (B, BIEAILE) T1s
SR L, LORLETT LT — M ERERL
7z.

W HOBIZ IR B TIT - 72, PAigE
B CIARAY 3 mm O VAL TS — 55~ o T
HoOMBAEE SN2, 2013410 H 13~18
HAZA T CHEAE 3 mm O Z B EERIL L, 5°C12
WLk 7AW (ZF IV v a— )b KRk
fg:7oaR)Va=2:1:1,ww)TlHERE,
3~4 H %1212 Farmer i (2 Bt L BRE ¥ CHEE
I —ERAE L 72, B HOBIZI2IE, B2 L
T2HAE D S 2D /NEE AT 4 75 A FIZELY
WL, BERRA VLA Qe 1~200 T LT
SHIN=TF A% T, HN=TF AD LD BN
A2 M) &9 L CAER BEH T & et i 2 e il &
&, 15 tats, FBER W%, IERICHRA
THLORL, Yoy 7 THALZ.

EHEEOBIEE, A5 4 FF S AT L
TFI)VT V3 — VA OFEAE & 3 LA TER
BTV — VI EE S, TV =V iEE
B, 97 N7/ —)—av brTIV—Yetailin
WL, AIN=7 I 2% TREST7VI— VT
YTTHEL, JmEITo 7z AR nEg
BTEFS7-bORRMELY, HIKIFTTEE -
ThWbOxAfed L, &5F1000% Ll %%z <
femdetatt e L CRE L7

FEEAE,  ENIRHAEAE (TNS), & I1LRH
JREE (TYM), HRKFH A WIEERAE (TD),
TR RSB A A (KYO) IR EN S, B
BIEICAEH L2 £ A F 7 OEMERIE, 2
BRI E NS,

BRLUER

R g ki, kA, BLb2n=18Tdh
h (K1A,B), ¥ 7 ¥ =%~ (Tanaka, 1959), 7~/
N7 75 ¥ 7 (Taniguchi and Tanaka, 1987; {E(3 72>,
1991) OFEEE —R 72 B, "YNTT
TXE I =36 DNUFERLHE SN TV S
GEE2, 1991).

MR (=12) RCEMT 2 /R § 2 A Bk =0 By
WK, MIROEREHE &I, NB X O o hEE)
JEART F 721X R AP Bh SR T et AR o0 S o L - 1 52
an/zh (M1A,B,F,G), ZOXIIMIm T4 R
WHY, KA TIE2UME THFE25 1718 (&
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1. 71EAF7 OBRMIBSZC B 250k A&C KA (B85 32059), 2n = 18. B & D; fHfk
B (B457%75:32060), 2n = 18. E; MM Clai RS MoB/ME (1) p@lgsnsz (1), F; kA
@%@W(EEC)@%%%@,&ﬁ%Bﬂ%@%(EED)@ﬁ%%u.%m&ﬁ%%@%%
IR Z 7R, A7 — VIZA~ED 10 um, F, G 135 um % 7575
Fig. 1. Somatic chromosomes of Chrysanthemum seticuspe f. seticuspe. A & C: Metaphase chromosomes of
individual A (acc. no. 32059), 2n = 18. B & D: Metaphase chromosomes of individual B (32060), 2n = 18.
E: Interphase nuclei showing a maximum of five nucleoli. F: An explanatory drawing of the chromosomes
shown in Fig. C. G: An explanatory drawing of the chromosomes shown in Fig. D. Arrows show satellites or
NOR-related structures. The scales in Figs. A—E represent 10 xm, and those in Figs. F and G represent 5 um.

B o~51), MHAB TIX38MIBTEIH35x14 LAAL—Ta iBEBRTAEEZONS. AT
i (ZERB0~516) T o7z, m%&ﬁ%%%% SAROYARIATFEARE P SN2 L2
INTR RV SR, BEREDSE A 7S e ARG RC—3LTBY, TR CTBIZ SN
ﬁ%éh*w_t#%w_&#%,_®$ﬁﬁ® ROwKEH 5 (KIE) ThorzZ &b Il
BB OB 2ZETIE R L, iR 0T L Twi.
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EIF, GliE, FNENEKA, B CHEEARZED K
L4 < (5fH) B/l (X1C, D) DYty
A4 %, Tanaka (1959) D F 7 ¥ = 7 OZAIE
FNZHE - TAHRIZZDDTH L. /D 1A OGeAn
AL R Im BY AR T TR I e X T & 5 2
&, ZOMOGEERITE S AWAAELL,
HE kb EE EARCTH L L, FohTh
b L OVNEI O G RIC A EA £ 7213 E IR, Ak
KigDhR oL ZeEFry=FrekmLcnw
7. Tanaka (1959) I & % & F 27 % = F 27 |23 HI
B2 b S, ARARA B - 5B Rk T
3t Oge R, R E ERRARTIE2HO
Peft R8I S, B/MERTEREIZ DWW Tk
AT D IR OGEMMAEDH LT b T EHTRIES
NCTWwas, JUNEFXFZ ¥ =F71200nT, fbt
A Gt TO~3Ml, 7HEYA T VA, TI~41H
DRFER L B I N W& TS, 1DNA T
O — 7 % fifi 5 7= in situ hybridization T 13 6 i 4%
BARIZIDNAYT A M DFERR SN TWBE 2 N5
(Kondo et al., 1996), ¥ 7 % =F 7 IXIEFEMIIZ6 AR
OYAARI MR EE D, RO D%
L1 rDNA ABFELY 0 & 1928 5L R0/ ME T R
DM - RNEHEIC L o THEL TV D 2 EpfEg s
N5, LEdoT, SRPEXFZ THRASMHOD
HHifEDSEE SN2, F 2V F 7 OER
WEINDLEMMI LI ENTE L. 514,
DNA-FISHIZ L V), 5 X X7 O/IMETZEER T
BAEMERL TA7\. 7B, Hondaetal (1997) T
&, REMIGEEEX 7 S =F 71288
NAY 7 F VL TBY), ¥ 75 =F71%
WE, BEEEE, HRE WG AEEF>Z L2
5, flir LCIEE HICIRIE WEREIFIES % 1T BE
WAsd 5.

—Ji, RYNT TS Fr OEIL, AT R
727 NI O R BB E AR L G AR S L X B 2
& RO 13t AN RS D S B 2 7
ETHEAT 7 ORI LT W7228, fHER%E b
D/NEI DYt AR DS IR I TR FAREL T 5 2 & %,
C DA DFR I S & BB S A
Wik gtk oA 2~ CTH s L & TR
7% - C\»72 (Taniguchi and Tanaka, 1987; FF 37,
HFFEF). LI (1991) b ZEER KV NT T I F
7 OFRGH AT THB Y, PEBEAT O e
RAY 1448, RAPEENEARTIA 48T, KRB
KOG v LTWBD, Yt MMEhN
S AR 2 112, #k 4 X Taniguchi and Tanaka

M s —

(98N IZHRB LD VM LIZIEETH D,
fill %# DYARDFAE T — % b 7o\ V72D HBIE T &
o7z,

FEAD BEARIE O 1 B A B B 1T 5 Gettiion)
AT, 2n =911 = 18 DMEfRA D 48T, MK
B TIE 288 THE &, —fMfifetafh=e & Migeta
Rizdlg sz ro7: (M2A,B). ZOHEOWME
ESBFRIZIER T, £ (K20), F—
SEBE (X2D), #H a2 nl (K2E), 5Eh
T GERMIE) (X2F) 7 & %8 L CilEige
kR Y ik, UM EORFIBIE s Lk
hodz. BN S EW T (M2G), Tl L7k
A DFS LR A T94.7%, fHIEB T94.0% & 5
WEE R L7 (M2H).

PbEEFEDLE, HEAFZIZGBAE 2n=
18 D MEIRT, WS TR O lig ik
L, IE%%/NNET R EIT, mue it
FFioTWwa, AT, FEPYTHUSAY LA R
HBENTWBLHERER Y ¥ =X 7 L83 55
2EY FOLEROBPIZEINL D, HEFEO K
INTTIF LIV LRR D ERH 5. M
R »S X, BWEAFZ X7 5 =57 %
ERDL BN LIRS, NEAFZZHEDOF 7
Y X7 Omh S EESNIREENETHDL L
DHEEE XN A, Maximowicz S —Z R TH 5 #%
B LCRICEAEZMNTCLE o272, &
RIIIAT L B REX 7 ¥ =X OFF IS
LFORFELAEONT LES26TH 5.

F 7 BT O R & DR TEZ D
e sha 2 bnrt, #Ed 5 VITEIES Lz
2R EM LIS TRA LZ2VRE 7 B 12
L IR RO BRI RFRR SN TV
(FFH, 2013). F/2, ARZAZETEEL TEED
FEDSHEFR ST B WG E I HEREDSE 1, R
FEAEE L CEELTCWAHE R 5. fifET
H5F7IBORHRGE AT BIE, IFNEIC &
LHENE LWL OBEEICARET 2 LENDH
B, AEAEE U TR 2275 e BRI A
HBFRFERIOMRIE, IR & OschEix 8 %
TR 720, REBEETOIREICL ) EEd
BRL P ISFICBENTZb DL ) h o T
WD (ERSHEIALSER, 2007). VLR & Foky
B, BAERFICL2BE L TR WEE Y
M, BETFEBENTOSRIEICE VRS
EREEENTELZ LA, MR s,
5L EMNIT SN
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Fig.

7| A F 7 OIS

A~G; 1B XX 7 OFEHEEIIZIC B 2 BB 2B LBk, A EEA (B35 32059) O
BB a0k, 2n=91 = 18. B; fiAB (B35 32060) DOBHHLIIZIB1T 2 Gt fhnf
&, =91 =18. C;—0RPH. D; B—0REM. B F0REM. Fmﬁtt4@®¢@
¥ (FEHMIR). G EWAER. H EfEm (2 b 7 —4f). GOAT —VIFA~GITH LT
10 pm, H®D A7 — VX 100 um % 7173,

2. Meiotic chromosomes in the pollen mother cells of Chrysanthemum seticuspe f. seticuspe and pollen
grains. A: Chromosome pairing at diakinesis in individual A (acc. no. 32059), 2n = 911 = 18. B: Chromo-
some pairing at diakinesis in individual B, 2n = 911 = 18. C: Metaphase 1. D: Anaphase 1. E: Anaphase II, F:
Four microspores (pollen cells). G: Young pollen grains. H: Mature pollen grains stained with cotton blue,
showing high stainability. The scale in Fig. G represents 10 um for Figs. A-G. The scale in Fig. H represents
100 ym.
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