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Abstract : Chromosomes number of Aster scaber Thunb. that were collected from the four
localities of Korea (Mt. Togyusan, Mt. Choryongsan, Mt. Sobaeksan and Mt. Soraksan), were
determined as diploids (2n=18) of the basic chromosome number x=9 and as aneuploids with
addition of surplus B chromosomes. And the B chromosomes were also found in the five Japanese
populations (Tables 1 and 3). The karotypes of somatic ordinary chromosomes at prophase and
metaphase of plants from the Korea were similar to those that were reported previously in the
Japanes individuals. The B chromosomes in the Korean plants were the identical types as iso, and
a. that were reported previously in the Japanese plants. The same two types were also found in
the Japanese populations of this study. The homology of the ordinary chromosomes and of the B
chromosomes, and the direction of differentiation and adaptation to geographical environment of

the B chromosomes were discussed between the Korean and the Japanese plants in A. scaber.
[ZL®HIZ
VIO X IR TCIIEFE» HIbEE E TELS A LTE Y (Kitamura, 1937 ; 3

JIl, 1976), @E, WM, FEITICL MBI WME I TWD (Nakai, 1911 ; Kitamura,
1937 5 46J1l, 1939 ; Kitagawa, 1979)., ZAF&E D I % 72 YeAAREUTIR B AL T2n=18 (T3}
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# - BER, 1940 ; Shimotomai and Huziwara, 1942 ; Huziwara, 1957 ; Matsuda, 1970a, b).
—F, KEEDY T <X 7120, HICL > TUTE@ERAMEK T /IR iso, & a, D 2HY
D BREEPFAMEN TS (Matsuda, 1970b ; FHE - /2 H, 1984, 1985 ; #A M - # 7,
1986 ; B5& - #3H, 1989). iso, DEUIF —EEIC BV TIIMBHE T—ETH D3, a i3
REFBICB N THEMIER RS BEZ T 5729, BiEFHBS XM TEORBERT S,
AENX, MEOEBIL, BHEl, hal, ERIUO4EHLIVELNEY T Y<F 7 DE
BOMEKRIZ, KFRDOY F ¥ <X 7T TIIHRESINTWS BYRAK EEEEFIICEL L
TEBREENRRENZINZDT, BERAKDOHIVRI 2L CICHEEZ T LI TFRE LTHR
HT5., £, BAROSEMICH IR I BRAEAOHIRI &, BARBIUEE
EDYTY~<X7 OB OBREAKDOHBUROMERERE TR E LTRET 2.

LZE S P S

ERICHAWEY T % ~X 2 (Aster scaber Thunb.) DAL, WEOEEWL, B, /b
Hil, S#Lo4EMIvRESNTL, 3, 9, 1IOFH24¥KTH S (Table 1), A
AR HEAOGREEOBERITRBMIE TfTbh, L 3T — NOERIIREA -/ H (1989)
DFETITONT, RAEBOREICY 2> TX, AFEOBERAKOER, i X OFE-—
BN THRBEER I OHIRETERT S L FHREINTZDOT (Matsuda, 1970b), 1 8R4z D
4 — 6 KD IETHILEE LTc, SHIRARSHTEIOKTI 71X Matsuda (1970b), g - 12
B (1985), ER-KHE (1997) OFEIHE T, 7238, BRIV EEOM E3ix, |
RLPEDBULEEAR L L, BIRES KFHEAMBFRERRRERERCRAFEIOLTWD,

128, AAORD S5EMCBNTH I BREKEREB LIGERSERERTEZH (B
T5), BREXBETLET =00, B REGERIRG 7 SR, R ETrTEE
, BEEREHEA T -HRIERS (Table 3).

/g R

1. BEZBITLY 7 v~X 7 EFHORMR

BN RICAWEEEOY 7Y~ X7 O A5REMTH L2880, B, /A,
BLOFRUCTRIT 2EFTHORIUIKDOBEY ThH o7, L (1,614m) (FEEHRE
Of (&FFIE) B L, MEICHWZY 7 ¥ ~X 7 IHKS A ERICEVESL,540m
DELTVFIPELETEIRPCAEBTLTN LD TH S, BESIZS m THESABIIHE
BHERPN% TEL IV FTIEHA L a2V v TR, NINYFURZTF, T 0T 3
TRy IATREPREL TV, EABIZL.5m THREERIZ20% LKL, Z7uTxYY
U, AVRIBREPEF LTz, ZLTEAEIX I m, FEERITI0% EEmAXE T H
JEBEENCELE L, YIXYX 7R E I BEIC ol L T AREBEL TWE, St
AR RE LA E 2000 EABERE ThH -T2,

SR (1,017m) EEEOREHRE (EEILE) ITMhBEL, BRELZY T v~X¥ 27Xk
BEES0M DT X< X MEETHMMICEFT LT\, BES12m O 4 BREE, &AEOMHE
WRIO% TT RV F LTIV F T, /TN, THAYBRBEL T, EEAESm
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LIEARRE 4 m TIIRERERIT30%, 20% & FHITELS, TRwF, Frap X/ Bzhzho
BEECTHolz, EABIX0. 4m THEHER10% LB o 28, FHEBEFTL TN RN &
POEABOHBEEIIASLIEFICEETHY, RINCHFRY, WFFZrs, &
FTTITARAFREAFRATRERBEL, VI¥X IR IALZAICHRERNZR
L TWe, M ERBORENEL, RBITIXI0~50mDRFERABNZEEET D
R X EAISSC D EHMAE Th -T2,

/AW (1,439m) IREFREOIL (BEALE) AEL, EICHWEY T Y~F 7
IFHEEL,110~1,260m D 4 HS CHRES N, ThHREV IV T IBELTINDICEE
LTWiz, 4HA L bBEEEIX 7 ~10m D 3 BH#EE T, EEAREOEHERIZT0~90% TE
YAV FT 1IERESETEL, A/ F VDU, NONDFUITTROT A—VTF ) F
RE1I~2EBBET LRI Thole, BRBIZ2~4AmTIZ v 7Ry Y IR I T7HXE
BEELTWE, U TEAREIX0.5~ 1 m, HEHR0~80% & & < HESHIEE I,
AAXBDO/ TV Y ABEELTRY, EREOHBRBEII~50LFHICEETHY, &
FTXYTXIITE AL IAIRBRBRENEFR L T\, MHIIZ LB ROCHE L EE
M) & DIERI20~35° DO TEE A Th - 72,

EL (1,708m) XEFEILHOR (LFRE) KB L, HERICAWZY 7YX 7 3%
B350m D3 F T BNMEETIHRMCEFT L TV, BESLITmO 4 BHEE T, BAE O
FIiF80% Tat+ 7 1 EHES L, ZORKMEERIII22cn ThoTo, EEmABILE S 2
1lm, WHEKIN% TT L=V F )X, NZTURY, THVFREBEFL, EBAEX
BmEN5m, RN TN T URY, NIANTFUBTTREPERTL TN, EAR
JE1X0.4m THEBEER10% LK o Tz s, Y HEBREF L TWRWZ L b, BEAREOHEE
Bax26% ¥ x7c. Y TVHY, FUFLrARIL, FI2) R ERBRITIEIRONEDI oD
DO, VIXXIHLbLIALZAZEMERRL T\, SIMIZERIERV A -TLR
R OFIE T, EMEEEREOMIC LB SFHE L, BERAXERILI0CO BHAEREOT
HThHoT,

2 IRURHERAIC BT D Yt iR sk

BEO AEM» HE D248 (Table 1) 122V TR CREEELER LTz, &
HEH ORI D2 <, EHBOLEE2T 52 EBHERNOT, SEITEE L 44EH
D2UBRIZHONWT, ELOTHET D, 245D 5 HD17#k (70.8%) 132n=18TdH - 724 (Fig.
14), BV DT (29.2%) X18E D @Y DM EBGPBEDNTI LY /B
12V L6MED, BREKEELONIKNRPERERFOELEMKE TH-T2 (Fig. 1B —
F). BEEIZBT5BREEOAIMZIIKO=Z=>OBRER RN, —iF, F—#ANT
X EOHIfRIZEBNTY 1 £k 2 BO—EF O BRaEPmEhTtkY (Fig 1B, B),
H ZOBASTER—HTHLZ OSBRI UHREATO -6 EEERT S L ORI
ENTEY (Fig. 1C, F), HFEZOHA TIIMMS TV S —E R BRI & 2 0
MRECTERT I L0 LBEAEDENTW (Fig. 1D ; Table 1),

REB, FMCPBNTHLCBRE L S EFAOEEKIITRATBETHY, BYRARKICK
5D EEEL RSl (Table 3), BEEOHBLRIIZL, LOMWmE & FKIC (Matsuda,
1970b), HUAERCTZ OB —ER BLRAEKOFINT X 25, FH—HRT LIRS X O
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Table 1. Occurrence of B chromosomes in the root tip cells of Aster scaber in four localities of Korea

Locality Chromosome number ( 2 n=18+) Number of
0B 1B* 2B* 0-6B** 2B*+0-3B** 3B*+0-4B**  plants
Mt. Togyusan - 1 - - - - 1
Mt. Choryongsan 3 - - - - - 3
Mt. Sobaeksan 10 1 - - - - 11
Mt. Soraksan 4 0 1 2 1 1 9
17 2 1 2 1 1 24

* Number of the B chromosomes is stable in root tip cells. This B chromosome type is named as iso, in
the text.
x% Number of the B chromosomes is varied from zero to six among cells and roots in the same plant. This
B chromosome type is designated as as in the text.

—F

Fig. 1. Mitotic chromosomes at metaphase (A — D) and prophase (E & F) in root tip cells of the five
plants of Aster scaber from the three localities of Korea. A. 2n=18 (Mt. Choryongsan ; KN5601). B.
2n=18+liso, (Mt. Sobaeksan ; KR4601). C. 2n=18+2a, (Mt. Soraksan ; KN3305). D. 2n=18+2iso, +
3a, (Mt. Soraksan;KN3308). E. 2n=18+1iso, (Mt. Sobacksan;KR4601). F. 2n=18-+1a, (Mt. Soraksan;
KN3305). At prophase B chromosomes show heterochromatic nature in early condensed state. Arrows
and arrowheads indicate the B chromosome variants iso, and a,, respectively. Scale is Sum.
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TEDOEBPERT D BREAKDOIIC X - Tz,
3 REERET m 3 X OFH S B AR O
AFEOREOMEMIE R PR IT 5 EERAE 2n=18) DAL, § TIT Huziwara
(1957) B L Matsuda (1970b) HIZ L > THE SN TWD, AHFETIE, HEOBEIL
PED 1fEfE (KN5601) THHEIOEIISHT 21TV, Sbh¥ CRiF#OREL ST Uiz, i
CRIT DM —ICRRE Y, —FRELTHELIIRFEICED, RbREVWHE
ARIE6.4pm, HHEND DO T4 4un TH Y, HIEMICE L oo Tz, £z, 5 8%F (15,16)
DOYEMLIIBELL31.0T, —WIREZ PEICF D, —BIC ZIREEZ R > T (Figs. 1A,

910 1l 12 1314 1516 17 18

Fig. 2. A serial alignment of ordinary chromosomes {2n=18) at mitotic metaphase shown in Fig. 1A (KN5601)
of Aster scaber from Mt. Choryongsan in Korea. Scale is Spm.

Table 2. Measurements of somatic chromosomes at mitotic metaphase in a root tip cell (KN5601) of Aster
scaber from Mt. Choryongsan in Korea

Chromosomes Length (um) Relative length  Arm ratio  F %
1 2.8 + 36=064 6.4 1.3 44
2 29 + 34=63 6.3 1.2 46
3 31 +32=63 6.3 1.0 49
4 29 +33=62 6.2 1.1 47
5 22 +37=59 59 1.7 37
6 21 +37=58 5.8 1.7 36
7 25 +33=58 5.8 1.4 43
8 25 +33=58 5.8 1.3 43
9 30 +31=61 6.1 1.0 49
10 26 +31=57 5.7 1.2 46
11 23 +33=56 5.6 1.4 41
12 23 +32=55 55 1.4 42
13 23 +28=51 5.1 1.2 45
14 21 +30=51 5.1 14 41
15 13+ 12 +25=50 5.0 1.0 50
16 12 +10 +22=44 44 1.0 50
17 19 + 26 =45 4.5 1.4 42
18 1.8 + 26 =44 4.4 1.4 41
2 ; Table 2).

ATHIA HRTHENC IV TIE, 18E D BYEED 5 bRz F Qe d 2 B < 16fH
DY, EHEOWTIC S B L TREROHV BIEETE OB IERAH 2, i
DR PHIEHEE O RERAE 2R D, IWEICHE > THIEMIC B L TEIRE->T
Weo Ei, CREEORBUIESAIC RHEREOREREE 2D, Wi o T
BHEPEIEMICELS 2o TRY, WMMICEERBEZR > T\, kb, {Thikzateth
DO—Raid IRV O REAGEE DA D LR > TWe (Fig. 1B, F),
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o DOFTH, BIPHEIR I OPIICRIT 2 REAOTEREEIT, LiTEATFOL F¥r<
X/ THESNTWARKEERENZFE L THY (Huziwara, 1957 ; Matsuda, 1970b ; 5
B - WA, 1985; B - #AH, 1997), WEOBORICIIEHEZNARBEEREIIRNE X
nihroi,

4 BYEAEOTEE L HBLRIN

HEOAEFD > b0 IEFICHTROE Y BRAKS RN Shiz, B8 LR
IRV, BIELTZRY TIEBREKICIIFEMNICRELRS 2RISR Sz, FORND 1E
IR A DR FHICRVTE S S 2un T, FEIC—KRE LD, oORIZE S
) 1lum T, PEIC—EKEAEEZFHE D (Fig. 1B, C, D). £, HRADHFH» SaiPHIT
BZH0 2 AIREEOSEICE S THERL, TAtA il LoF 3 Ry
DREGREEM AR LTz (Fig 1E, F). 25 D0BEED 2 B0 B YLfakiE, 412 Matsdua
(1970b) PMELICBAREL TX¥ X7 Db D EFEEAIC L — L, KFEDORIFEIT iso,
WNED%E T a. LBEZBND, 2B, iso, IFBREAKB RV Sz 3ERICEE L TH
BULED, a. 3BED L ZAERILNTOARMERINTZ (Table 1),

ARG R D RBINCIIT 2 BRAEOITEIRZBR L L 25, iso, IXFHE~ER L5
BE - SRS TV, a BEMBHORSBEEZE L, FEHR~FRACSREA TV, F
Tz, F—H#RIZ iso, & a. OFFBNEFT HHA THOHRICKIT 5 2BDOTEIIZ DL O R -
Tz, BREED 2T OBYRAEOBRIICEIT H1T8IL, BAEOARBE TORE L —8T 5,

AFRD 5 EHICRIT 5 BREAKDOHBRIIIKOBY Thote, BMIFEDEZHD 2k
i iso, & 118, SR TH 2 ZMILB T OKIRE 7 BETEHEO 1 ¥kid a, 2, BRILD 14k

Table 3. Occurrence of B chromosomes in Aster scaber in some localities of Japan

Locality Bchromosome constitution (2n=) Frequency Reference
18+ 0B 18+iso, 18+a 18+iso,+a of Bs (%)

Nishinoomote C., 1 2 0 0 - This study
Kagoshima Pref.
Kurahashi T., 91 0 4 0 4.2 Matsuda, 1970b
Hiroshima Pref.
Mt. Shinnyu, Togouchi T. 24 5 5 0 29.4 Ibid.
Hiroshima Pref.
Mt. Sanbe, Sanbe T., 37 0 1 0 2.7 This study
Shimane Pref.
Amagiyugashima T., 6 0 1 0 - This study
Shizuoka Pref.,
Hassawa, Hadano C., 7 0 4 0 - Saito and
Kanagawa Pref. Matsuda, 1985
Yadorigi, Matsuda T., 39 18 15 2 48.0 Ibid.
Kanagawa Pref.
Mt. Takao, Hachiouji C., 33 1 27 2 47.6 This study
Tokyo Pref.
Plateau Kiyosato, 105 0 7 0 6.3 Minamiya and
Yamanashi Pref. Matsuda, 1997
Aokura, Shimonita T., 9 0 2 0 - This study
Gunma Pref.
Kamitokoro, Kitami C., 46 0 0 0 0.0 Matsuda, 1970a

Hokkaido Pref.
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WX 1D iso,, 27THEIT a. %, 2HRIZ2MAD iso, & a. Z&bEEDL, TLHEFTED 2K
X a, OBEE > TWz, RIZFBFEICEWT)D Z LIXTE WA, RIEIZBWTIE a, DHER
BT 150, ITHRBTEL, a IXEEREHLILHFICHEIRT 2 Em AR 47z (Table 3),

x5 =K

5% <X 2 (Aster scaber Thunb.) IXRTR D X 512, AL TREFEP LILEBEIZED
JREE e I IR A L, &E, WM, PRSI LAE LTS, A6, BEEDOY T
Y X 7 OB R OBV E LI, AMEOEKTE L ORI IR L 2ol WE
OFEDINHFRBICIIFE LB VI RW STz, BERICL TEOREORITIE E A
CEBRA LN, BEEOEEORIEAIIC RT3 @Az TI8T, fFH%T
bolz, ki, BHIRAEADZAH, FHICR 2 BRAADOFREIC S HE OMICITE
BELNTEMELE L TRELTLALS AL, MEREREZFLLTIETHLZ LT
BENnd., —F, ROV T Y¥eX 7 I12iE BRAMKICE 2 BEESM LTS0S (Table
3), MEOMHICHBEERRWZEh, BIED L ZAREBEAEE Ve HAERZ L 2l
RDEZEBHERNDE, R TRWIIRTWDE L ERFIICHRIRDR< &b 280
Buafh s B2 She (Matsuda, 1970b; etc), ZAUEHEICAE T2V IT¥~F /0
BEF/FCTHIZLEFRTHOTHY, AEOBRAFOBIKIAH CTHLH 5, Kk
EIZ D72 L OAREBBREDODFIRICILE DRNICAELTZZ LR THLDOTHA S, AED
AWML DAAOFHEITRHEATHH8, ZOHDOMADOTDICLEED LY £ OEMEHE
RowFRMGBOZ &, FEILE, 7To—N, TR —EDIYILGTOER O
MR ERPLEEND,

AKIEDY T ¥~ F 71285 BREFEOHBLREIUE, £ L OMERER LR,
B BSEEETH D, FOHBEETBENCIIES T VLB T 2 EMICE 2
DEEEAED D (Table3; A - #3H, 1997) . /v Z D 1 F&ED Myrmeleotettix maculatus
OB Ym0 HIRBEEITEGHIZ PRV B35 T3 (Hewitt and Brown, 1970).
¥z, VI veX s LRBDY v I XA FEE (Aster ageratoides subsp. leiophyllus Group) T
X, Bk HEBEE IR O S Mg ~T <1Z £ < (Matsuda and Shinohara, 1985 ;
Matsuda and Shishido, 1988), Z DJRAIE B Rl NERZMIBICHEISTE T, BRAaKkE
BoMBEkEND e LEZ DN TWD, HEHEIERTOY I ¥Y~X 7 0EMICBYE
ERRNZENTHWRNWEEIL, ZOBXE2XFTLIONL Ly, —JF, EEICEIT
% BREAOHBRN ZEZE TE 2REBICIT 722V (Table 1), BYEAAEOEIL S &
B - KEREM L OBRERIAT S ik, BEICRT S XV Adp g - £FICBET 2
WEBBLETHA 9,

AIBCRBNTIL, 2EIDOBYREED 5 HAED iso, INRERHIBIC, /IED a, TG
g BT DA R 55 (Table 3). FICEHE LI BREAKDORE~DHEIEE Z T
Y TRDD &, KETH S OMBER RIEMEZ D iso, R DEKPIRE O ZITEIS
LIz K 72> TR & 4L, /NETHMEH A D BEL T 2 RLEDPD X D RIEHR a, 395
SLTERELTVDION, LRV, ZORRE LT, AEOBYREKIIARED MK
LR ERRIFBRIE L ZFOHBAZBO EETNWDIDOTHA5, VT ¥vX 7 DBRENR
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DO HFEHE & AR & ORZEAT 5 7201ciX, KB mEHo - LEEB IO
A5 DIREE /2 HISIT 1T B> T v~ X 7 O BYRAKROHIRA LA & A FHICEE T 22 e
Ehb,

wm =

1 mEOMEL, B, hEW, SHILo 48P HRESNIZ2UEDY F Y~ XY

BRI TSRS R, SR BI20=18D 2 i ETHh o 7228, BRIz & B BEUAY
RnwrZahic, £, X 0O, BRBRBERTEZH BS), SREXEHET=
L, R R TR G o BT RE R, SRR\ E R E R, B H AR N T
HREOEMIT S H 7212 BYf ks B2 S hiz,

2 WEEDYTZY<X 7 OBMIE R DHEH - fiP R X O 0@k o R
X, BAREOERBEOKA L 8 LT,

3 BEEDYIVYX I OBREMICITI2HEB/XEIE, ZHBIEARBICHITS iso,
BIO a. EEERFPIC—E LT, B, BLOHFH T/ 5 ER/ITH RO BYAER R
WiZEnr,

4 WEERAEDY T X7 O WP X OB RAMKROMEM, B0 bnt
Mtk & AR~ OBISHEIC DWW TR S hv iz,

51 A3k
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