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ABSTRACT

Giemsa C-banded karyotypes of A. thunbergii, A. delroide-fistulosum, A. cyaneum and A,
cyanerm var. deltoides were analyzed, and the interspecific relationships were investigated on the
basis of the C-banding patterns. The banding pattern of each species was unique and made
possible an casy and clear scparation among them. A. thunbergii and A. deltoide-fistulosum
revealed very close banding relationship but A. cyaneum and A. cyancum var. deltoides showed

significant difference in banding pattern in spite of their close plant systematic position,
INTRODUCTION

The genus Allium is known to be distributed over the world and classified into about 500
specics, and among them above ten species are grown in the wild population of Korea(E1-Gadi
and Elkington, 1975;Yu er af., 1981). These species are in some difficnltics to identify becausee
they share very similar morphological characteristics and chromosomal complements.

From 1970’s, chromosome identification and studies of the lincar differentiation of chromo-
somes have greatly been improved by the analysis of preferential Giemsa staining of certain
chromosomal regions resulting in specific banding pattern after incubation in selution of
various rcagents prior to the Giemsa srain. This technique for the identification of individual
chromosome is used to distinguish each species and to resolve systematic relationships between
related species(Schweizer, 1973). Gicmsa C-banding karyotypes in genus Allium have been
reported by many authors to resolve the interspecific relationships(Stack and Clarke, 1973;El-
Gadi and Elkington, 1975;Vosa, 1976a, b; Al-Sheikh Hussain and Elkington, 1978;Kancko and
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Tashiro, 1982;Kalkman, 1984;Cortes and Escalza, 1986;Nishitani and Yabuno, 1986;Cai and
Chinnappa, 1987). But only a few sccies distributed in Korea were reported on the C-banding
karyotypes(Seo and Kim, 1974; Seo, 1977).

In this paper we describe the Giemsa C-banding patterns and their relationships on the four
diploid taxa which will be contribute to our aim to investigate the Allium speciation by means

of C-banding karyotype.
MATERIJALS AND METHODS

The species studied arc listed in Table 1. The identification of the specics in cach collection
site was followed by the criteria of Yu er af.(1981).

Actively growing root tips cxcised from bulbs were pretreated in 0.002M 8-
hydroxyquinoline for 6 hours at 18 C, fixed in a mixture of acetic acid-cthanol(1:3) for 2-3
hours at room temperature and stored in 95% crhanol at 4.

The conventional karyotypes were investigated unsing the 1% aceto-orcein stained squash
preparation, and modified BSG technique(Schweizer, 1973) was applied to band the chromo-
somes. The root tips were macerated in 45% acetic acid for 2-3 hours at room temperature,
hydrolyzed for 15 scconds in IN-HCI at 607, and squashed in 45% acetic acid. After air dried
overnight, the coverglasses were detached by immersion of the preparation in 10% acetic acid
bottom side up and dried over onc day. The dried slides were immersed in 8% (w/v) aqucous
solution of barium hydroxide for 7 minutes at room temperature, washed in two changes of
distilled water, incubated in 2XSSC at 60T for 30 minutes, and rinsed in two changes of
distilled water. The slides were stained in a Giemsa solution which prepared freshly from the
Giemsa stock solution by dilution to 3%(v/v) with M/15 Sérensen phosphate buffer, pH 6.8,
for 15-2() minutes at room temperature, rinscd in distilled water, and mounted with Canada
balsam through the processes using buthanol.

Well spreading and banding metaphases were sclected and analyzed through microphorto-
graphs taken with Olympus microscopic camera sct using double filters of green and orange
colors which provided more apparent banding pictures in casc of using the Fuji high contrast
microfilm of ASA 32(Table 1),

Table 1. Plant matcrials used in chis study

somatic chromosome

specics (2n) collection site
Allium thunbergi 16 Prov. Jeonnam Hongdo Is. T
A. deltoide-fistulosum 16 Prov. Jeonnam Segeol Mt.,
A. cyancum 16 Prov. jeonmbuk Jiri Mt.

A. cyaneum var. deltoides 16 Prov. Kyungnam Kaya Mt.
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RESULTS

Four taxa investigated in this study arcall diplod of 2n=216 which reveal the same morphology
in conventional karyotypes(Fig. 1). The chromosomce components are metacentrics to sub-
metacentrics, excepting a pair of sat-chromosomes of subtclocentrics, and show a continuous
transition in metaphase chromosomal length ranging from 5.9 o 12.4 /11-‘n. C-banding pattern
of cach species is unique but some common features are found among the banding patterns of
the species. No centromeric band exists in these specics,

Allium thunbergii; In this specics about 5.7% of the rotal chromosome length is banded.
Banding patterns between homologues are more ot less variable in chromosomes e, g and h.
No band appcars in chromosomes a and b, while others show the distinct bands. Sat-
chromosomes have the bands only in the short arms, and chromosomes ¢ only in the long
arms whereas others in both arms(Figs. 2 and 3).

Allium deltoide-fistulosum; The amount of band to the rotal chromosome length in this
species is 5.9% which is distributed on six pairs of chromosomes. Chromosomes a and ¢ show
no band. Chromosomes b and d show the relativly thick bands in the inrercalary parts of the
short arms. Sat-chromosomes have characteristic bands in the short arms bur a minor
intcrcalary band appears in the long arm of one¢ of the homologues. Threc pairs of
chromosomes(e, g and h)have the terminal and intercalary bands in both arms. Chromosomes f
and g show somewhat differences in banding patterns within the homologues(Figs. 2 and 3).

Allium cyaneum; In this species very small amount(about 1.5%) of the total chromosome
length 1s banded. Bands distributed in telomeric parts of the seven pairs excepting no band of
chromosomes b(Figs 2 and 3). Sat-chromosomes have relatively thick band in proximal part of
the secondary constriction whereas other pairs have very thin telomeric bands in the only short
arms or both arms. Chromosomes h show heterozygous in banding patterns on intercalary
region of the short arm and telomeric region of the long arm.

Allium cyaneum var. deltoides; The chromosome banding is distinctive, approximately 5.9%
of the total chromosome length being banded. Six pairs of the complement chromosomes have
bands, and each chromosome pair is distinguishable by the banding sizc and distribution. The
terminal bands in the long arms of chromosomes e, g and h are heterozygous. The intercalary

band in the long arms of sat-chromosomes is unpairced.
DISCUSSION

Four taxa investigated in this study showed same diploid ¢hromosome number of 2n=16
including a pair of sat-chromosomes and secven pairs of interspecifically undistinguishable
chromosome complements by conventional staining method.

There were some intra-specific variations in banding formation, and so mectaphases showing

maximum banding response were selected as representative banding patterns of the species, and
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Fig. 1. Mctaphase plates and idiograms of A. thunbergii(A & E), A. deltoidefistulosum(B & F), A. cyanenm(C & G)

and A. cyanewm var. deltoides(D & H). arrows:sat-chromosomes.
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Fig. 2. C-banded metaphasc plates of A thunbergu(A), A. deltodefistulosim(B), A. cyaneum(C) and A. cyanenm

var. deltoides(D). arrows:sat-chromosomes.
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Fig. 3. C-banded idiograms and their diagrams of A. thunbergii(A). A. delroide-fistulosum(B), A. c-yaneum(C) and A

cyaneum var. deltoides(D), arrows:sat-chromosomes.
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analyzed as coupled with other banding metaphases showing variations. The banding variation
was attributed to the technical differences for banding formation or to the genome itsclf.
Schweizer and Ehrendorfer(1976) reported that there were several types of the constitutive
heterochromatin detected by C-banding, and that the variation within and between individuals
in banding patterns are considercd largely due to the differences in amounts and types of
constitutive hererochromatin linked with the degree of the chromosome contraction.

Interspecific differences in banding patterns were fully enough to separate the species in
raxonomiic situation. Vosa(1976) reported that the technique for the linear differentiation of the
chromosomes provides a very useful tool for assessing taxonomic and phylogenic relationships.
Although cach species under this study showed the unique choromosome markers of banding
patterrn, it is possible to compare the interspecific relationships on the basis of C-banding
patterns.

A. cyaneum and A. cyaneum var. deltoides has been jdentified as a same species according o
morphological taxonomy. Therefore these two taxa were supposed to reveal very closely
related banding patterns considering their plant systematic position. But the banding types of
these two species turned out to be considerably different except that the relatively thick bands
appearcd in the proximal parts of the secondary constrictions of the sat-chromosomes, and so
the close relationship of the two taxa is questionable. In contrast o chis, the C-banding
patterns of A. thunbergii and A. deltoidefistulosum were very similar in major bands, but the
intercalary bands in the short arms of the two pairs(b and d) were retained in A. deltoide-
fistulosum while one pair(d) in A. thunbergii. On the basis of the banding distribution and size,
there were close relationship between A. thunbergii and A. deltoide-fistulosum, and limiced
relationship between A. cyaneum and A. ¢yaneum var. deitoides. Interspecific polymorphism of
banding patterns in chromosomes d, f and g of these materials shall be explained by pericentric
inversion or simple crossing over mechanism. The genceral interspecific relarionship and
phylogeny in genus Allium will be framed as a dircction using the amounts of constirutive

heterochromatin containing other wild specics in further report.
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