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Agatea violaris A.Gray (Violaceae) distributed in New Guinea, Solomons, New Caledonia and
Fiji, and is probably a monotypic species (Jacobs and Moore 1971). Agatea violaris, which is a woody
climber unlike most of Viola, is an interested key taxon for phylogenetic study in the family. Until
now, however, only one cytological result was published by Carr and McPherson (1986). They re-
ported that the chromosome number is n=28 at meitotic metaphase without showing arm ratio. In this
study, chromosome number and karyotype of somatic chromosomes of the juvenile leaf of A. violaris

were investigated with the standard aceto-orcein staining method.
Material and Methods

The material was collected at the park area of ‘Les Chutes de la Madleine’, New Caledonia by T.
Hashimoto in 1996, and was conserved in the Tsukuba Botanical Garden, National Science Museum.
The voucher specimen for this investigation is preserved in the herbarium of the Tsukuba Botanical
Garden, National Science Museum. The plant is a compact shrubby type which reaches at about 1m
high in ‘Maquis’ vegetation, but elongates its shoot, and becomes to a climber in our green-house.

The juvenile leaf from a living plant was harvested and pretreated in 2 mM 8-hydroxyquinoline
at 20°C for two hours. It was fixed in acetic ethanol (1:3) at 4°C for forty hours, and was macerated in
a 2:1 mixture of IN-HCI and 45% HOAc at 60°C for five seconds. The macerated juvenile leaf was
placed on a glass slide, and was stained with 296 aceto-orcein at 23°C for four hours. Then, it was
prepared by the squash method for standard karyotype analysis.

Morphological classification of chromosomes at interphase was followed Tanaka (1977). Somatic
chromosome at mitotic metaphase was classified according to centromeric positions defined with arm
ratio (Levan ef al. 1964). Chromosome length longer than 0.4 um was designated as “long” and that

smaller than 0.4 zm was designated as “short” in the present study.
Results and Discussion

The chromosomes at interphase showed the morphological characteristic of the simple

*Tsukuba Botanical Garden, National Science Museum, Tsukuba, 305. EZFIEEMIEE  FUEPIRER Y 5 —
FUE R AEYIE.




120 G. KokuBUGATA and T. HASHIMOTO

chromocenter type (Fig. 1A). At mitotic metaphase, the chromosome number of A. violaris was
2n=12 (Fig. 1B), and these chromosomes varied in length from 0.2 um t00.7 um (Table 1). The
chromosome complement of this species was composed of four long subterminal-, two long median-,
two short submedian-, and four short median-centromeric-chromosomes (Fig. 1C and Table 1). Two
long subterminal- and two long median-centromeric chromosomes of them indicated long distance
which may be secondary constriction between the long arm and the short arm (Fig. 1C arrows).

On the other hand, Carr and McPherson (1986) reported that Agatea sp.from Riveiere Blue
Valley, New Caledonia showed a chromosome number of n=8 at meitoic metaphase. However, this
genus Agatea was considered as a monotypic, but a polymorphic taxon by Jacobs and Moore (1971).
If their opinioin is agreeable, the authors can say that A. violaris might show polymorphic chromosome

number, or Carr and McPherson (1986) might count four chromosomes by mistake for a long

Table 1. Arm ratios and chromosome length in the complement at mitotic metaphase in Agatea violaris studied

Chromosome Long arm Short arm Chromosome .
. Arm ratio Karyotype
in order (pm) (pm) length ( zm)
1 0.52 0.16 0.68 33 st
2 0.45 0.14 0.59 32 st
3 0.38 0.25 0.63 1.5 m
4 0.32 0.22 0.54 1.5 m
5 0.42 0.10 0.52 4.2 st
6 0.33 0.08 0.41 4.1 st
7 0.18 0.18 0.36 1.0 m
8 0.16 0.14 0.30 1.1 m
9 0.18 0.09 0.28 2.0 sm
10 0.18 0.10 0.28 1.8 sm
1 0.16 0.12 0.28 1.3 m
12 0.12 0.08 0.20 1.5 m
m = median-centromeric chromosome, sm = submedian-centromeric chromosome, st = subterminal-

centromeric chromosome and t = terminal-centromeric chromosome.

Fig. 1. Somatic chromosomes of Agatea violaris. A: Photomicrograph of inerphase
nuclear; B: Photomicrograph of chromosome at mitotic metaphase; C:
Explanatory drawings of A.Bar shows 1 #m . Arrows point the long dis-
tance between the long arm and the short arm.
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submedian- and a median-centromeric chromosomes indicated the long distance between the long arm
and the short arm in the present study.

It is apparent that Viola is the most advanced genus within the family Violaceae by morphologi-
cal characters as Hashimoto (1961) had described. Miyaji (1929) reported that Viola diversed from
an ancestral taxon having a chromosome basic number of X =6 by polyploidization. The result of our

investigation indicates that 4. violaris is cyto-phylogenetically close to an ancestral taxon of Viola.
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Summary

Somatic chromosomes of Agatea violaris collected from New Caledonia is investigated with the
standard aceto-orcein staining method. Agatea violaris studied shows the simple chromocenter type at
interphase, the chromosome number of 2n=12 and chromosome complement composed of four long
subterminal-, two long median—, two short submedian-, and four short median-centromeric chromo-
somes at mitotic metaphase. The results are suggested that A. violaris might be cyto-phylogenetically
close to an ancestral taxon of Viola.
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