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Cytogenetic Studies of Scilla scilloides comiex from Korea
Distribution of Genomes in Chejudo Populations

Bang, Jae-Wook and Hae-Woon Choi
(Department of Biology, Chungman National University, Taejeon)

ABSTRACT

Cytogenetic analyses were done in thirteen natural populations of Scilla scillpides complex collec-
ted from Chejudo. Six genotypes, BB (2n=18), ABB (2n=26), AABB (2n=234), ABBB (2n=35),
AABBB (2n=43) and AAABBB (Zn=51) were observed, where A and B denote genomes with
x=8 and x=9, respectively. Genotypes BB, ABB and AAABBB were found for the first time
in Chejudo populations. Genotypes BB and ABB were never reported from the Korean populations.
Six of the populations investigated were mixed populations of two or three cytogenetic types,
and others were pure populations consisting of BB (1), AABB (4) and AABBB (2). AABB genotypes
were predominant over other genotypes and AABBB was the next. AA genotypes growing in
the mainland of Korea was not found. Jt was suggested that the Chejudo populations of 8. scilloides
complex were closely related to the Japanese populations than mainland populations of Korea.
The number of B-chromosome ranged from one to four. The B-chromosomes were all isochromoso-
mes (F) and no chromosome (ragment (f) was found. The frequencies of B-chromosome were
75% in BB and AABBB genotypes, respectively. The frequency of B-chromosome in AABB plants
was similar to that of AABB plants reported in the mainland populations.

ANoE

¥-5=(8cilla scilloides complex) 2] GAz] T4L o|F=
AE2 Ax=8)2 B(x=99] F 7}87} 9len, o5 &
A2 2o o] 2u]Asl AA(2n=16), BB(2n=18)
A 4122 v 2 3u) A< ABB(2n=26), BBB(2n—=27),
484 gl AABB(2n=134), ABBB(2n=35), BBBB(2n=36),
5ul d]2l AABBB(2n=43), 684 2) AAABBB(2n=51) #|
= AF 52 vhekgl vl 7} 8 Aok (Morinaga, 1932;
Sato, 1942; Araki, 1972a; Haga and Noda, 1976; Choi
and Bang, 1990). 2} #g} L}] o] &) L2 A AL
AT e} 26714 e 2o e vehte, AR

AAZ Aeldl fed AR %an AE 240l o B
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Aoz sl A 9ok (Araki, 1975; Araki; ef al., 1976;
Haga and Noda, 1976).

Okahe(1938) 2} Sato(1939)7F %=} dZeflx 2zt
AAFAE AE9 BBAR HES 2uF o, AES7A
AAAIE AAE @tk BBAE AAe LT ¥
s, AABBAlE MAlE ofF RiFes] wHsE Holgh
A %72 A (cytogeographical) 2ELE Jehlls Aoz ¥

5] olrh(Sato, 1942; Haga and Noda, 19’76).
xR F2E 7|2 Ales TSk Ad8A o]2]e] 2]

oﬂxﬂ ;q]a]. _trLr—z L Bni xnqu], _';:_%i;s] LES }\1%5‘__ Bo:! il ,4] A5
3718} mefel] w2}l 2&F(Haga, 1961; Uchino and Ta-
naka, 1988; Choi and Bang, 1990), =+ 4% (Noda and
Lee, 1980) 2 F2H7I% ste] FRe] 4% ¥ 7Ao=
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Table 1. Collection sites and genome constitutions of Secilla scilloides complex from Chejudo populations
No. of plants Genome constitution
Collection sites . ioated
inverstigate BB ABB ABBR AABB AABBB AAABBB

1. Youngdam-dong, Cheju-si 11 \
2. Youn-dong, Cheju-si 12 vV
3. Kosung-ri, Aewol-up 14 \V4 \Y
4. Hyupjae-ri, Hanrim-up 17 \V4
5. Ducksu-ri, Anduck-myun 16 \V
6. Chungmun-ri, Chungmun-myun 7 \V4
7. Chunjiyeun, Seoguipo-si
8. Suho-dong, Seoguipo-si 9 V V 4
9. Sangumburi, Pyosun-myun 7 \
10. Sung-san, Sungsan-myun 13 \Y% \V \/
11. Manjanggul, Kumryung-myun 15 \V
12. Pyungdae-ri, Gujua-myun 15 \/ \/
13. Haingwon-ri, Gujua-up 12 Vv \V4

total 157 12 1 7 104 32 1

@iA el AF7R] Eusl B 4449 4= AAAE o A

Aol 1-370(Noda and Lee, 1980; Choi and Bang,
1990), BBAlE #=tell4l 1-47f(Haga, 1961; Haga and
Noda, 1976), AABB A= Attelse 1-1170(Haga and
Noda, 1980) ]t}

FEel A AAetz gl 2o ML Choi(1979) ]
#AY FA% A Aol Ay BT F:AH(Araki,
1972b; Araki et al., 1976; Noda and Lee, 1980)7} o}&
o2l w} glew, #Zl)& Choi and Bang (1990)¢] 2%
A ZMGW Ax Fxe BEAAY &3 s}
249 ¥} glek.

el Gl AAY AFEY FE AL 54
Ax TZE WPl 7leg Buse g
e ftE dFe EXsli= AAAE 4B EEsn
AR owm, d&e] 72 FtielA we] wrizli= ABEB,
AABBB %o Ale fae] we] wzdch: Alileld)
Araki(1972b) & F R =l A]8] FA}e]|4| AABBS} AABBB
A EEXZ B354, Noda and Lee(1980)= 471
e 77 Zde 4 AABB, ABBB 2 AABBB A% 4
%.% Hl-y:]g]_oq _]é._l_tﬂ' H], oh_—_]_

olg} o] AFE TE Aol Ax Aeld BE, 25
Az 9 A% A% S9 477 A Qe RAYel=
BRI o} A AE YR T FRH 9T
o] Foiz|] g3 glck

2 dreAe R4 T2 AE fHigaq A7
dgo 2 AEe FAo] treksiAd vehls ez naw
AFEe] 22 P R4 2 slo] JAH S 2A1E Ea)

BRI

B!
I

53

%, A

Az 24l rrl&— FEE Bl IE
AT L& AWM Aw BE} AzxAgAeR
Wlszay H st ‘Pc’r obe AFE BX Yol BY
HA2) 9 =R w3z} gk

ME W

AF =2 1378 A9 (Table 1, Fig. DelA & 1577042}
FEE AAste] AP £A e F U3 XA o
BAE ZAsbE oL

AAZE F7) 4942 FFL s Choi and Bang
(1990) 2] wwle] whel Zwb-e 1-bromonaphthalene =3
Faolel ] 3-44)7F HZq g, acelic-alcohol(l:3) &
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Fig. 1. Geographical distribution of cytogenetic types of
genome of Scilla scilloides complex in Chejudo. Numbers
indicate collection sites in Table 1.
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Table 2. Frequencies and the classes of B-chromosomes according to the genome constitution in Seilla scilloides

complex
o - .
Classes of Bs No. of plants % of plant with and without Bs
OB 1B 2B 3B 4B inverstigated 0B Bs

BB 3 1 7 . 1 12 (7.6%) 3 (25%) 9(75%)
ARB 1 - - - 1 (0.6%) 1 (100%) 0
ABBB 2 5 . . . 7 (4.6%) 2 (29%) 5(71%)
AABB 54 37 5 5 3 104 (66.2%) 54 (52%) 50 (48%)
AABBB 8 24 . ' 32 (204%) 8 (25%) 24 (75%)
AAABBB - - 1 1(0.6%) 0 1 (100%)

total 68 67 13 5 4 157 (100%) 68 (43%) 89 (57%)

Yo} mASAE 2P T2 1N HCH60T) ol 4 57t
#H2l A7 & Feulgen GHHE o] 47 ghalyez =y
dete s ghEe] G4AE sk

dyAel F4L Fa AFE TR gl A

RZ) BAAS 28 NEE mAG
2
AFES 134 Adld AYH F& 17AAE B

L8 g AEY £E z2AA Als mj-ﬂ fr&l-& Table
1+ 42} 7re] 2uf 2 <l BB, 344 2) ABB, 4ul 42l ABBB=}
AABB, 5ui#]2) AABBB 2 6ulalel AAABBBS] 67} =2
vebgck Fig 2E 6712 As 39 944 248
oot ZaR|| £ 325 Ax $3el dA 3se
Fo| 270 x4, 2%5F9 fge] Jehls o] 4] R4
olfer, A FHste 1574 A 4Ee] FEsin
2l¢it}H(Table 1, Fig 1).

Age) 2 XA E= AABBAE MA7} 66.2%(104
A2 AR $-AshA Jehdew, AABBBA X 17}
204% (3270 A) 2 21 clgelglch olel| vls] ABB2} AAA-
BBBAE 4 E2 Zb2 1A At g o $ 2wl
(0.6%)5 ®gich(Table 2).

Awe 248 B2 BBAE /AlE A A 2
AFA AT 3 2T DAY=, ¢] BBAE
Nz AF =5 Addels] ALe2 Yrislel Bamy
7lolch. Fig 2-AE Z7]7} 32 28 A 4431 =77}
Z ApgR-nky g A 540 = o)F o)z BBA=e] ¢4
24 (2n=18)% Xoj¥rh 3wlA ABBAlE 4E2 A4H
A MEE el 1H7 dRE e, 4eA9l
ABBB=} AABBAlw AEEF Az 7ol Btk
ABRAEE B ZAloa 2202 ulzdsle] M uEle 7
o|t}. Fig 2-BE 2n=264] ABBAI=2 d4A 24 R

oz}, 4vlA Q) AABBA® AE(2n=34)& =} 1370
g F 97 Hedef A ﬂia}ﬂézﬂ 7 AR wEE
Boich ol nld] BAZe] 37HE o]Folz ABRBAE
ANE(20=35)2 37 AAeA] 243}rl= slgieon} 2
YT 46%2 @A el Fig 2-C, D= zzt ABBB4}
AABBA =2 44 =45 ¥ojic) 58|42 AABBBA
122 67 A Qel4] SEste] L RIEE ByLen,
47 A o2 24 AR A S £
vl u R £ Ag(Erele AAd) e 2 Al
Bzl 7o) EAelglc) Fig 2-Ex AABBB
13 Z=4(2n=43)-% HeolFclh 6uildlel AAA-
BBBAIE A& 7] A (A 4h) 4] 1711741# wk7 %) 4]
ow, AABBSl AABBBA® 4E%3 243z 9%k
AAABBB AlEE ol ZAE B8 Are Ti Ak
N e AL selch Fig 2-F= 2702 B8
) AAABBBA &S <344 24 (2n=51+2B)% HBol&
o}, gt o] sl Fxetn = AAAE AAe wAd
g7 @stek

BRdx= A 1370 A REdA] dlsigion, 2
e 14702 el BadaAE Ay YA 57%(89
44D oeow, B A4 & 1B7t 65-0A % BAAL 19%E
%17 s19i}k Bl W 2] 9l Table 204 H.& wjel 7ol
AABEB A #wiz BB Aw "wteld zhzk 75%3 713k
=4 Jehdod, ABB Al agte] 1 w8 o8 71%sit)
744 24 wlA] 2L AABBAS Al Bl A g BE A S
4 Wizt 48% 9tk UAAN} #23 ABBAlE T AAA-
BBBA &S ztzk OBs} 2BE vielwth BE4dls 2%
Za1d 4 A (jsochromosome) 8] Fub a5 7ieo] Bl
2tk Fig. 3-A= 5 9] BAAAS 1A BBAw2] G444
Z2A(2n=18+2F)% ¥, Fig 3-B= AABBBA &0
A} shte) BEHAS A (2n=43+1F) 9 {944 =4+
Hoffel
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Fig. 2. Photomicrographs of somatic metaphase chromosome complements of six cytogenetic types. A, BB 2n=18);
B, ABB (2n=26); C, AABB (2n=34); D, ABBB (2n=35); E, AABBB (2n=43); F, AAABBB (2n=51+2F). Arrows

and triangle indicate B-chromosomes and dicentric chromosome, respectively.
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Fig. 3. Photomicrographs of somatic metaphase chromosome complements with B-chromosomes. A, 2n=18+2F;

B, 2n=43+1F. Arrows indicate B-chromosomes.
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I

AFxe] MAsal glE T3¢ A% 4. ABBB,
AABB 2 AABBBY 4] 71R)7} Bz® v} )= (Araki,
1972b; Noda and Lee, 1980), £ ZAlo A& o]r] B 1d
A 7}A Al &4 el BB, ABB % AAABBBAT A1E<)
o] sl AFEele 25 67129 Ax fFao] &
3y gle AeE 93 H ) (Fig. 1, Table 1). A2 4
2AH 137 Ay A F 67 AdelA] AR o2 AE
2 go) EAET gl 7oz welgeny, 1 ¥ 3717
Frale] Aol A EEsH= Fde] 27 &, 2742 &
Hol g RESE Fsdo] 47 A£E viebdcHTable
1. olel] W& duts WFelse] FatelAe g
Huro] & 7Y AE HELZ ojRelH ol Ao
e zer, Ao AE F= AASL AABBEZ gslA
el (Noda and Lee, 1980; Choi and Bang, 1990) =}
] EBoivh g, 1Ag Y29 Afelli= 24711]4] A=
Jol Eaheted A sl 9l Awke] Wel BuE g
°‘] ATz T #gha} w2k ofAks Malrh(Araki,
1972b; Araki ef al, 1976; Haga and Noda, 1976). o)<}
2ol 34 el A v 25 AE 3&*-3]94 chekad o
el Araki(1975)3z F-5e] FZolut F7} o) ejo s1Eg)
o] off ]°H AHE wct A]_g]_,_] Az ;E.A]oﬂ o] EFL 1:1]2-]
vielus dAbela) slydnh Al FReAe ke o] W Fe
2B AAAE A Ee) BEsIR 9 o] EAo=
vieldet wgh A FAle] Al BBAlw Al o
Rellrb g ghtele BESR g Aoz s

%= (Sato, 1942; Haga and Noda, 1976), 2 < eofl 4]
AEgo® BB Ag A7 2H18Y Ae FED 9 A
olth. BAlw&] =%, ABB, ABBB 9l AABBB A5l 4] 2}
el Aol Blel YolA ez el Jelyhed), dFx9}
aldgh B 13 Aty Alw =2 2AldAE
BE, BBB, ABB U ABBB 9] #i50) el vleht A%
Yt M EeE BAlEe 71 o @el Yehts Hog
Basje] 9ich(Araki, 1972b). o]8{gt Ao w]Fe] 2
uff, AFre T2 #Hgke Aﬂiz]a]b_}-%o b‘]—HPEiE}-“‘
alder YEe) et fof 174]4 Y s AHoE oAl
vh 2 Al EFe] g Aot U gt Alele]
A2 A &) B ) :[’-‘Tc-!" ABBB9+ AABBB A& A
A7t A"l Hug Hak 1]°3(Arak1 1972b) & w] &3t
wallal 2 H"’ﬂﬂ = FE A AE B
B go gy A4 8 FUsA weE 5 gle
d o

o

oﬁ". FJ|m

_J

rJ

7

E

b,

'/:E-J T2 Ao BAE2 7 AdlEe fxch
o] gho] velhbs 7l BAEC] AAF R Ayl 41 cq
2 4L Jehly) WEsl RALZ AR =,
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Az =3 %1 23 HH%% %iﬂ Al kAo
= 2 7|eigch

BB A =-2] og B ) :Jo% Fig. 2-Ac A B ulgl 7o)
377} 22 448] FB gl el AhHoew =r)s) Z
542] Alety bR °54Hzﬂi o] F A gl=d], o= U2
E3%5H= BBA%(Haga and Noda, 1976) =} gh=2] W] 5o
FZ&3 3l AABBAE £ BBA=(Choi and Bang,
1990) 1} Falgh Aoz bk

BAx2] 7} AAlre] S8l Al o & plo] Zafsie
ABB#} ABBBA% 47} AABB = AABBB T3} @7
EAstx gled wls], BBAE ool Ehdey BE
gle] FAEL gl AL 9 dE Apdeth

AABB A& AE2 Hlzi= WFA 77%(Noda and
Lee, 1980) 2} 84%(Choi and Bang, 1990) & B 25 ¢ =d],
AFE Atz 662%2 A 1E+J°U%, ofel] wlsf
AABBBAEe] 204%2 =4 Jehls =
ABBBEt} AABBRA L 4]E-e] glEow BxslE wlxr)
o 54 vehbe AeE ®ol AdRL 45 o
ZAE 1 o EgAS e A .

e Alel AAABBBAS AlE-2 WE9 4 AubedlA
Loz By=Elg]iu(Noda and Lee, 1980), 2 <d-tel
A= AABB#} AABBBAIEe) &8s AtelA 17447}
LA G k(Table 1). x5 AAABBB 7§Al& dicentric
AHQE 7lAle NAR ﬂ-%ﬂaitlr(Fig 3B).

AFEe]d Aty o 2 Agtell4 BedAlde
= Table 204 BE wis} zhe) 1-4/11; vk ?’.’}E‘}E
WEe4 2% 1-117§(Noda and Lee, 1980)¢} 1-774
(Choi and Bang, 1990)®x} 2 =7} ®A vebgedd,
BEAUAE A A= 897182 FAE A9 57%%
s Wl M=) Eel 24 Jehds zle]
EAelgdek BAA F 1BAA A 5% veh) 22 W E

Rylov], £& ABBB2} AABBAE 4] Fo)4] uwAd By
A= 2% 1BE Jehii 7L ¥k AABBAE 3
tlofl o] Bedddle] Al 48%% e WHeld B
2% 44%(Noda and Lee, 1980; Choi and Bang, 1990) £+
Bl5 of4S el o, BB, ABB 9 AABBA+
AME 70% o148 E AEE B Uitk BEAH
Z7|et meokel| ubzl el da Fol dAde] AdAal f2

TF85=d) (Choi and Bang, 1990), AlF %= 3 el 43z Fat
BAF ] WF A ZelE Holrt
S T<2
AFE A AAsln glis FRo Aw st Byd
Ael 29 wi=g zabsiglch Awe 38+ BB, ABR

ABBB, AABB, AABBB I AAABBB9| 67[x|= Jlelyte
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o, 7 % BB, ABB ¥ AAABBBAZ AZL A3z
el 4] 2Som Y7Fte] BuRlE 7ol Ak g ,51._5,___15

AABBZ} 66.2%2 714 =4 el o, ABBBA%o] 20.
%2 2 thEolylth ABB9} AAABBAIE 4E-L gt 714,41
Ak WAk A 242 24 130 A 3 A
7HA # @ o] EAste Fude] 270, F 71A] f3 o] el
Hwte] 479 o0, L}y =] Axt-2 BB, AABB == AABBB
T 0 A e As A Ee] RExslm slglch Alwe
Qo2 Weol AFEe T2 Yhe P YFrchs
o8 zlgge] fod BACE o Arke ez Azb=d.
Beddi#l e gz 1402 vehgon], 2% S9d4(F)
Atk BEAA 5‘; Hl%= BBe} AABBBA Y 4] &4
Ztzh 5% % 71 A4 vebd o, AABBAE A5« As
48%2 el aLH]-E WE5(44%) 7} v 3t ofFals i),
AAlsoll w3 BAZ9] 8 whe] X AEel| 4 Bl 4]
W=7 A vehds Ze] S0z velygr)

oz
g a2 9
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