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Cytogenetic Studies of Scilla scilloides Complex from Korea
I. Distribution of Genomes and Composition and
Frequencies of B Chromosome

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

ABSTRACT

Geographical distribution of diploid plants with AA genome (2n=16) and allotetraploid with
AABB genome (2n=34) of Scilla scilloides Complex [rom Korea has been studied. The composi-
tion and frequencies of B chromosomes were also investigated. Plants with AABB genome were
predominant over AA genome plants. A mixed population of AA and AABB genome plants was
found for the first time. Aneuploid plants have not been found. Chromosomes of AA genome
were composed of three pairs of metacentric, two pairs of submetacentric, two pairs of subtelocent-
ric and one pair of telocentric chromosomes, whereas BB genome was four pairs of metacentric
and five pairs of subtelocentric chromosomes. B chromosomes were classified into two categories,
isochromosome (F) and chromosome fragment (f). The frequencies of B chromosomes were 43%
in AA genome plants and 44% in AABB genome plants. The number of B chromosome ranged
from 1 to 3 and 1 to 7 in AA and AABB genome plants, respectively. B chromosome combinations

were F and F-f in AA genome plants and

A B

F-2(Scilla scilloides Complex) 8] #A=2 A(x=3)%} B
(x=99 F 7= o|FA glov, AFs] F4-2 24
A9l AA(2n=16), BB(2n=18), A, B ¥ 7|=¢ m3o g
TA= 3aid <) ABB(26), BBB(27), 4vi <) AABB(34),
ABBB(35), BBBB(36), 54l alal AABBB(43) F2o=2 %
FetA vehde ZAe® Base] 9oi(Sato, 1982; Araki,
1972a; Haga and Noda, 1976).

EF A RER Folg Zeom aHA gled,
=i d®dqA 7z AA 9 BB Alge® FAd 7H»<ﬂ7l
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F, F+f and {f in AABB genome plants.

v‘arsr sie AABB A% e 93 nReld ¥AHT vk
o]t} Sato, 1942; Haga and Noda, 1976). wje}+] o1&

1%21 Ae)H A F2e] B AT A FrielE Bob
o]r:.],

28] 5ol o] Ao chEE Aol A Araki(1971)
= 5 A sl A G AE B A7l
o 4 Al 2] ;ﬁ—] afFakg ,;,]-zr}-a'.l_j_ o]l 5 7] 2 BHo @ Ak
E9g gudlhd A Alee B Axe A3, g4, T4
24 Sel s} Ha BFso] ghopal gk Noda(1974a)
% o A3 QA8 RURLE A S
Apelel]l Az AEAC) Slid AT vb olnh = Aw
Aele) 43 AHe} 3A T AselAg HE vz
o] glth(Noda, 1961, 1974h).
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Table 1. Collection data and genome constitutions of S.
scilloides Complex

Genome
constitutions

No. of plants

Collection site . .
H ® investigated

" Kuri, Kyounggi prov. 9 AA
Suwon, Kyounggi prov. 4 AABB
Mt. Kwanak, Seoul 9 AABB
Mt. Sokri, 14 AABB
Chunghuk prov.

Okchun, Chungbuk prov. 28 AABB
Dukmyoung-dong, 18 AA, AABB
Daejeon

Kung-dong, Daejeon 21 AABB
M. Sikjang, Daejeon 6 AABB
Mt. Kyeryong, 30 AABB
Chungnam prov.

Mt. Daedun, 23 AABB
Chunbuk prov.

Mt. Naejang, 6 AA

Chunbuk prov.

F2g Al AshellA clakat o)A A EL AAEe
Hez% »u(Araki 1972a)Ho] glon] o]F e]|FH A
B8] 71913 44A EAe] g B a® glrH(Noda, 1975;
Uchino and Tanaka, 1988). {143k Atd Aol A 8] A=
7he] Aa A o} g Agulel A ) AEe T2E B

ale}b(Araki, 1975; Araki et al., 1976).

e, 2 72 ARS pAse Adgd ol 2

o) A4 A T Ee= B‘%—ﬂ"qzﬂﬂ- 29ste A2 B2
5o glch(Haga, 1961). 752 B H = =Z7)8} ok
w}e} 2%3%(Haga, 1961; Uchino and Tanaka, 1988)%

F25 7t 4FF(Noda and Lee, 1980)E FEH7=
8le], AAZ o)F8 zAe] mig Hadle] FEe] A
2 Aoz odflx ok ®EF7A Rag BE4A o=
AA A% Aol A] 1370 (Noda and Lee, 1980), BB A%
Hekell A= 1-47)(Haga, 1961; Haga and Noda, 1976),
AABB Ao 4= 1-1171(Haga and Noda, 1976) 8 E 1
o] glen, Nodagl Lee(1980)= AABB A&+ B 4
A7t 3078 7R RS By okx gtk

F3to] B Y Ale| 18k o3 2 Ruia Rejon 5(1980)
o8] e =2 AEQ Sclla aulunnalisel) 2] Esterase
EH A o] dig BEYAL KAT Akl g Hux
slet.

79 F5o] WY ATz Choi(1979)el o)s) H3
HMe] Bawe] glom, Araki(1972b)el &3t & 7 A
Aol x]e] Ao T4 T} Nodash Lee(1980)o 213+
A xR =)t zAL Qloh

2 AP = xR £33 Axfdety
Qe dgeog JaHeg SaF Al APF F
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Table 2. Comparison of frequencies of B chromosomes
in AA and AABB genome plants of S. scilloides Comp-
lex

Class of Bs No. of plants % of plant with
0B 1B 2B 3B 4B 5B 6B 7B investigated and without Bs
0B Bs
30(16%) 57 43
158(84%) 56 44
188(100%)

AA 17 4 6 3 -
AABB 883218 7

2
:ltotal 105 36 24 10 2

[ar o]

4 1
41

291 Agel hE Fxo} BYYAS =4 3
%537 weh. ohgd A Aol lfﬂ @39
A= 3

>1

ME %

gE FARe] 117) X9 (Table DelA £ 1887F4 4]
F52 Aglste] Agde FA4L &= t“%l‘% A #] 3}
A B4 st AP FAAL F 2HE
AHsle] A4+ g 9] 1-bromonaphthalene E3
Z=aalef 4] 3447 W27 whS acetic-aleohol(1: 3)
follof 4] 244 7F A st A A% 2542 1 N HCI(60
TielA 557 #i2)7t ¥ Feulgen ¥ <l-g ¢]43}e] gt
Agoez TSP E FEACL

#ge) ¥4 Levan 5(1964)2) whyol] wpghom, o
QA 2] whgdL ZHolrd 71 2N H W2 £2o2 A}
srh
3 Axe Fxet BEYAL dE

ick. B4 A& =719} Topel mhat iso-
chromosome% F, 9419 dde g vel= {9 27172
3

Z2 =

= FAF 10 A A A3
Haor sted JNAE AT A AYe 2 13--4
FE= Table 15} o) AA AEe =419 117] A
AN T, AR, el A AGe)ast &éﬂ‘zi;,
WA= Al s 2O AABB Alst #ad  olddoh
AzE £3 WxE AL AL 7kxl Ae] 3071A=2 16%,
AABB AlEo] 158704 2 84%= v}elrt AABB AlEo] A%
FAEA FEIL e 722 vebdeh(Table 2). 34D
A dnje} S AFe) Acdelglot A & ) 5(Duk-
myung-dong) ol A= AA A3 AABB Al 7fAl7t £4
3tz Aol BALo® vheludet

Fig. 12 BAAAE AvA o2 AA Als7H 4 (2n=16)
2} AABB AlENAl(2n=34)2] 4 A7} APg ¥
offch Ay P AA AFe 84 AFHAA F

¥l 22 1887045
|
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Fig. 1. Photomicrographs and karyotypes of somatic me-
taphase chromosomes of S. scillvides Complex. A, Chro-
mosomes of AA genome; B, Chromosomes of AABB ge-
nome. Bars, 10 pm.
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Fig. 2. Classification of B chromosomes, F, Isochromo-
some; f, Fragment of chromosome.

S 54e] AaAE At QA ey Aee
Ao} kA Ag s} G sle] Ealelgin)

Bedae] 24745k Table 29} v} BR4#= A
7= e A Ahe AT 2e guke) A #a=Eg
ok BAYA Y] = AA Al Aol A 1370, AABB Ao
At Ae 174717 Babs)sict, =3 B 4jae) wss
AA 735l 4] 43%, AABB 7%l 4] 44%2 b)<=at A%s
Roh BHYAE 713 Al & 1Bs} 2B7F AA Also]
e 27t 30%9) 46%, AABB Aol 4= 7t 46%<] 25
%% Rt 12709 BEAH S 7hal A S5 o}
Bt o 4 lerh

BAYA7} 27]9 mokel bz} Haga(1961)2] T
7Fe] isochromosome?) Fe} daAe Ame g el
(2 TEstedsnl, Fe 2 27)7) thekals] Bas W cH(Fig.
2). BA9AS z4L AA A% wAcled Fet F+1e]
Z¥o2 e, AABB A%oAE F, F+f o fo] =
TR dehdoh Fig 3¢ AA A% 44 2 Bags
A g4 2R an=16+1F(A), 2n=16-2F
(B) & 2n=16+2F+1f9] Jax miye Holzl, Fig 4
£ AABB A%e 943 240 2n=234+1F(A), 2n=
34+2F(B), 2n=34+1F+2f(C), 2n=34-+31(D), 2n=34
+4F(E) 9 2n=34+2F+5{(F) ] 44 24 Reiz

Fig. 3. Photomicrographs of somatic metaphase chromosome complements of AA genome plants, A, 2n=16+1B
(1F); B, 2n=16+2B (2F); C, 2n=16+3B (2F+10). Bars, 10 um.
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Fig. 4. Photomicrographs of somatic metaphase chromosome complements of AABB genome plants. A, 2n=34+ 1B
(1F); B, 2n=34+2B (2F); C, 2n=34+3B (1F+20); D, 20=34+3B (3f); E, 2n=34+4B (4F); F, 2n=34+7B

(2F+5f). Bars, 10 pm.

o}. Isochromosome?l Fi& =7|7} chakstA] ey,
Fig. 4-E+= shte] ddlel =7|7} & Feb 2he Frl @4
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o] SR 11 Ao A5 g T35 Az al2
®2) ZAell4] AA 77072k AABB AlEfAlTE B2
Foded(Table 1), o]+ &2 Fre))i= BB A=) 4 (2n=
18)= 2Asla skx AA AEs AABB AlsAARE £
sk glth= Br(Araki, 1972b; Haga and Noda, 1976;

Noda and Lee, 1980)2 9=3k= 7ot} Nodas} Lee
(1980) 9} = 722 AxAef =] zabell M AL Ax
o] ZH, AR, A o dlE FRxdoe A
viehde] oks, g, A7), AL Addant FHdsle A
o2t guEe] ges, B 25 AA Alsel A7,
B, ARG A 25t 7 oE v]FoiRel AA Al Eg
A7 SRy APAGeMrt AEE gle Als
AL o= AA Alge] AFelAut F¥sti, BB A
EL oMoul Hisli, AABB Am-o opFdA] W]
the X 7(Haga and Noda, 1976)¢l v]Fe] -3 uj F-Fe
A2 el Fxe et Fag M7k 2 Aok o
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Ao & #od(Table 1)el4 AA A== AABB A%9
A7 sk gl 7o) wAE)E =], o]& ApAle B

AN AeeR Bl Aoz A REe A7l
FEANY f‘l A °1t4
As € Eel M= AABB AlsAAzE A A o

s 7ol %ZJ 190=}(Table 2). 5= EOlv AA A
il AABB Alge] Zb 16%9t 84%2 vjeht Nodash
Lee(1980) 7} 238 206% U 77%2; 2¥7le] zlo]E B
A, ol AYEE A% AP Koo ]l
7o Az} Araki(1972b)2]- Noda#} Lee(1980) 2]
Zalell 4 B AlEE 3= A 4v] A (ABRBB) 2} 5v) A (AA-
BBB)7} 29 7'“#”5_— A2 Alzel 25 2gd)4 v
-z B 717} glclkz QA

222 d3 F4]-2 Haga®l Noda(1976), Choi(1979) ol
sl 23gl W Ak & GTAY BaATNE g7 5
=& tiAbe 23k Choi(1979) &) Zzlel 72) olx)shgi o)
AARB Al FdlAde B AEe b3 d48Ae Ay
AR el 27 PR AFRg AL} AelE Helk
Y, Hagael Noda(1976)7} 75+ Acti-od @ el 9
A sgich T8 344 e Hagasl Noda(197 JEEY
A Al JBd F a2 GYHTe] BelglA 24 gL
7hxlvtz B usiE e, £ Aol = 24 %‘37‘% ﬂﬂl
FE 5= gk 2} AABB AlE A A e
Choi(1979) &} Bae| e} o] 23} &2 A 443
FasElv] st led ol o] A4 b Al 28k
dlE 4] AA A2 Bdo] folsh), AABB A=
Al A AF2 a3, a4, a5t B Al b3, b4, b @

WA= A7) 9 Rofo] w8 vg) L’]-TL ME A dslae
arm ratio’® ¥)2&le] e Fele] - etth(Fig 1). o}
2l A Al B Alwe] d44 :TL—v-°“ = C-EdyE o)

43 97E WY Fas) ook

2o BeAMA £ AA A Agdda) 1-377),
AABB Al #wtel4le 1-11707F el 711‘3-5 iﬁl
(Haga, 1961; Haga and Noda, 1976) ] ¢l=v],

Foll A AA A% el 1374, AABB A% zlt}ouza
1-7708] BN 4|7} at=zlglci(Table 2). Bae] &
Hlre AA Al "ol A 43%2 velr} Noda9) Lee
(1980) 7} B 1k 2298} & z}o] & viebd o), AABB A
detel A 44%2 Vel 259 Ru(4%) s 24 ¢
ehgel. B8 Ak & AA A9 & Hd(A7] T2
o Agt Bzl vhehda ge A2 Seldtark B
AR 8] 47} AA Fubel 4B} AABB FHuboll4] o el
uhebbe AME o Pl & Fajelrh

BadAl#) 8] m7]e} 2ako] thoksld Jelytel(Fig 3 and
4). Haga(1961)2} Uchino®} Tanaka(1988)E B2 A&
Zekst =7)d we} isochromosome(B, == F)zb 22
A A4 (B, = 2 TR RuEgder], Nodagt
Lee(1980)= F, f, fs, flo] 47}#| 8 F-Hsle] ¥ asiglch
aeju} ze g dAE BF QA deez #3F
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H9lew, isochromosomed Z7»b wiekstA ek
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(N4 @Bl Ager LAY olpas
53] ‘eé*akﬂr. AP AA A FRGAA 34,
RN 24, AGRGad) 24 R 14e) By
A7 o]Fix glen, BB Also 4%94 FTHGAH 2} 5
e} AP FYEe] Y& Ao WKk B
]84 = isochromosome el Fo} <34 4] ZE‘ o2 Uephle
2 FE3bgich B Ao vixi= AA Al Uael A 43%,
AABB A¥ Addde 4%z HsT AFS Bye
Bolala 2] Wl AA Aol 1-37), AABB Azl A
17702 eyl B e =92 AA AlEgwel s
Fs} P4f, AABB AEd gl e R, F+f 2 {2 o]Fo)y
e ZHeoz wsig,

%

“-‘ rEI-ru

rulrJ £, ,-gg

b3 =

i
Ho

Araki, H. 1971. Cytogenetics of Scilla scilloides Complex. 11,
Homoeology between genomes, A (x=8) and B (x=9).
Jap. ] Genet. 46: 265-275,

Araki, H. 1972a. Cytogenetics of Scilla scilloides Complex.
IV. Eu- and aneuploid offspring {rom allo-iriploids in
a natural population. fap. J Gemet 47 73-83.

Araki, H. 1972h. Cytogenetic study of Seilla scilloides Comp-
lex from Korea. Jup. ] Genet 47. 147-150.

Araki, H. 1975, Cytogenetics of Scilla scilloides Complex. V.
The relationship between two adjacent natural popula-
tions. Nucleus 18: 1-6.

Araki, H., 5. Hidaka and S. Takahashi. 1976. Cytogenetics
of the Scilla scilloides Complex. V1. The structures of
natural populations. Bot. Mag. Tokyo 89: 83-91.

Choi, 5Y. 1979. Studies on the karyotype analysis of Scilla
seilloides Complex. M.Sc. thesis, Seoul National Uni-



242 Korean J. Bot.

versity. pp. 1-16.

Haga, T. 1961. Intra-individual variation in number and l-
near patterning of chromosomes. [B-chromosomes in
Rumex, Paris, and Scilla. Proc. Jap. Acad. 37: 627-632.

Haga, T. and S. Noda. 1976. Cytogenetics of the Scilla scilloi-
des Complex. 1. Karyotype, genome, and population. Ge-
netica 46: 161-176.

Levan, A, K. Fredga and A.A. Sandberg. 1964. Nomenclature
for centromeric position on chromosomes. Hereditas 52:
201-220.

Noda, S. 1961. Chiasma studies in structural hybrids. VIL
Reciprocal translocation in Seilla scillodes. Cytologia 26:
74-77.

Noda, S. 1974a. Cytogenetics of Scilla scillodes Complex. TL
Evidence for homoeologous relationship between the
genomes, Cytologia 39: 777-782.

Noda, S. 1974b. Chisma studies in structural hybrids. IX.
Crossing-over in pericentric inversion of Scilla scilloides.
Bot. Mag. Tokyo 87: 195-208.

Vol. 33, No. 4

Noda, S. 1975. Somatic origin of chromosome aberrations
in Scille scilloides and Liliwm tigrinum. Bull Cult Nat
Sci. Osaka Gakuin Univ. 1: 97-104.

Noda, S. and H.S. Lee. 1930. Relationship between chromo-
some constilution of 3 species of Lilwaceae and human
activities. Report of Scientific Research Funded by Mi-
nistry of Education of Japan. pp. 33-55.

Ruia Rejon, M. F. Posse and JL. Oliver. 1980. The B-chro-
mosome system of Scilla autumnalis (Liliaceae): Effect
at the isozyme level. Chromosoma 79: 341-348.

Sato, D. 1942. Karyotype altcration and phylogeny in Lilia-
ceae and allied families. Jup. J. Bot 12: 57-161.
Uchino, A. and 1. Tanaka. 1988. Occurence of aneuploid
progenies from an asynaptic amphidiploid of Scilla scil-
loides (Lindley) Druce. [ Chromosome constitutions
and reproduciive properties of both parental and pro-

geny plants. Jap. [ Genet. 63: 283-293.

(1990. 8. 14 #75%)



