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Comparison of Karyotypes among three Heloniopsis Species
(Liliaceae) from Ryukyu Archipelago and Taiwan
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The genus Heloniopsis (Liliaceae) consists of nine species, and eight of them occur in Asia and the
remainder occurs in the North America (Tanaka 1998). In the Ryukyu Archipelago (the Ryukyus) and
Taiwan being adjacent to each other, the following three species are occurred: H. kawanoi (Koidz.)
Honda, H. leucantha (Koidz.) Honda in the Ryukyus and H. umbellata Baker in Taiwan. Some cytologi-
cal studies have previously been performed, and confirmed that they commonly had the chromosome
number of 2n = 34 (Tanaka 1998). However, the karyotypes have never been investigated in the three
species. In the present study, chromosome number and karyotype of three Heloniopsis species in the

Ryukyus and Taiwan are observed by the aceto-orcein squash method, and compared to each other.
Materials and Methods

Plant materials were collected in each localities by the authors (Table 1). They were transplanted to
and cultivated in the experimental greenhouse of the Tsukuba Botanical Garden for the present cytological
observations. Voucher specimens were deposited in the Herbarium of the National Science Museum,
Tokyo (TNS).

Root tips were harvested, pretreated in 2 mM 8-hydroxyquinoline at 20°C for 2 h, and fixed in acetic
ethanol (1:3) at 4°C for 2 h. They were macerated in 2 : 1 mixture of 1N hydrochloric acid and 45%
acetic acid at 60°C for 10 sec, and stained in 2% aceto-orcein at 20°C for 2 h. The aceto-orcein squash
method that spreaded chromosomes at mitotic metaphase were used for the present cytological study.
Chromosomes at mitotic metaphase were classified by arm ratio (R =long arm length/short arm length)
following Levan ef al. (1964). Median-(1.02R<1.7), submedian-(1.85R<3.0), subterminal-(3.1>R<7.0),
and terminal-(7.1=R) centromeric chromosomes were designated and symbolized as “m”, “sm”, “st” and
“t”.

Results and Discussion

Three Heloniopsis species, H. kawanoi, H. leucantha and H. umbellata commonly showed the
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Table. 1. Three Heloniopsis species used as plant materials

Species Locality* 2n Karyotype**

H. kawanoi Japan, Ryukyus: Urauchi-gawa River, Iriomote Is., 34 2sat-sm + 2sat-m + 4sm + 26m
Okinawa (GK 1492).

H. leucantha  Japan, Ryukyus: Miyara-gawa River, Ishigaki Is., 34 2sat-sm + 2sat-m + 4sm + 26m
Okinawa (GK 4133).

H. umbellata  Taiwan, Hsinchu: Hsiayulao, side of way, Hsiayulao, 34 2sat-sm + 2sat-m + 4sm + 26m
Chienshih Hsiang (GK 1461).

*Parenthesized numbers are personal specimen numbers of Goro Kokubugata (TNS).
_k*gat = satellite chromosome; st = subterminal-centromeric chromosome; sm = submedian-centromeric chromosome; m
= median-centromeric chromosome.

Fig. 1. Somatic chromosomes of three Heloniopsis species. A. H. kawanoi. B. H. leucantha. C. H. umbellata. Arrows
indicate clearly visible secondary constriction. Bar shows 10 um.

chromosome number of 2n = 34 (Fig. 1). The chromosome number of the three species agreed with those
reported by Tanaka (1998). The three species showed the chromosome complement consists of 28 m and
6 sm chromosomes (Fig. 2). A secondary constriction was observed at the long arm of 2 m and 2 sm
chromosomes in the three species (arrows in Fig. 1).

In molecular phylogeny, Fuse and Tamura (2000) reported that H. kawanoi, H. leucantha and H.
umbellata made up a clade, and then the clade joined to that of H. orientalis members as a sister group.
Nakamura (1967) cytologically reported Heloniopsis orientalis Thunb. distributing in Honshu, Shikoku
and Kyushu, Japan had four sat-chromosomes in the chromosome complement at mitotic metaphase. The
present study confirmed that the three Heloniopsis species also had the four sat-chromosomes as same as

the most related species, H. orientalis.
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Fig. 2. Ideograms of three Heloniopsis species. A. H. kawanoi. B. H. leucantha. C. H. umbellata. Opened areas show
long arm, grayish areas show short arm and solid areas show satellite.
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Summary

Somatic chromosomes of Heloniopsis kawanoi in Iriomote Is., H. leucantha in Ishigaki Is. and H.
umbellata in Hsinchu were investigated by the standard aceto-orcein squash method. The three species
showed the chromosome number of 2n =34 and the chromosome complement consists of 26 m, 2 sat-
m, 4 sm and 2 sat-m chromosomes. The karyotypes of the three species were similar to those of H.

orientalis.
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