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The karyotype of Mikania micrantha (Asteraceae), an invasive alien
plant on Okinawa-jima Island, Japan

Tadashi Kanemoto

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
kane@bgtym.org

Abstract: In this study, I examined the chromosome of Mikania micrantha, an invasive
alien plant on Okinawa-jima Island, Japan, and accordingly determined the chromosome
number to be 2n = 36. Given that the basic chromosome number for species in the genus
Mikania has been reported as x = 18, the M. micrantha invading Okinawa-jima Island is
assumed to be diploid. I observed that the largest and second largest chromosome pairs
are characterized by a secondary constriction in the interstitial region of the long arm. The
karyotype formula for these plants is designated as 2n =36 = 17m + 17sm (4SAT) + 2st.

Key Words: karyotype, Mikania micrantha, Okinawa-jima Island, secondary constriction

Mikania micrantha Kunth is a climbing perennial weed of the tribe Eupatorieae in the
family Asteraceae (Holm et al. 1977, Holmes 1995). It is distributed in the tropical and
subtropical regions of America (King & Robinson 1987) and occurs naturally in disturbed
humid areas and along riverbanks (Holmes & McDaniel 1982).

This species has also been introduced into the Pacific Islands, Indonesia, India, and Asia,
wherein it is now widely distributed throughout humid forests, and has also invaded agri-
cultural land and tea, teak, rubber, and oil palm plantations in Asia, particularly Southeast
Asia (Holm et al.1977, King & Robinson 1987, Holmes 1995, Zhang et al. 2004). Mikania
micrantha is currently considered one of the 100 worst invasive plant species world-
wide (Holm et al. 1977, Lowe et al. 2000). In Japan, the invasion of M. micrantha was
first recorded on Okinawa-jima Island, Okinawa Prefecture, in 1984 (Ikehara 1989), and
thereafter the plant continued its invasive spread, subsequently colonizing the island of
Iriomote-jima, also in Okinawa Prefecture (Ministry of the Environment, Japan 2015).
Currently, M. micrantha is particularly common throughout Okinawa-jima Island, being
found in abundance on roadsides, in agricultural fields, and along rivers, streams, and forest
margins (Fig. 1), where it characteristically forms a dense cover overlaying the local veg-
etation, thereby inhibiting the growth of native plants. Mikania micrantha has accordingly
become a serious threat to native plants populations on Okinawa-jima (Yokota 2016), and
the Ministry of the Environment (2015) has designated M. micrantha as a specified foreign
organisms defined by law.
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Fig. 1. Mikania micrantha. A: Invasive plants in Chibana, Okinawa City, Okinawa Prefecture,
B: A dense coverage of M. micrantha along a roadside fencerow, C: A mantle community of
M. micrantha along a forest edge.
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Fig. 2. The somatic chromosomes of Mikania micrantha (2n = 36). A: Metapahse, B: Individual
chromosomes arranged in pairs in descending order of length. The arrows and arrowheads indi-
cate the centromeric position and secondary constriction, respectively.
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Table 1. Reports describing the chromosome number of Mikania micrantha.

Chromosome number Country Origin Literature
n=17 Ecuador native King et al . 1976
Argentina native Turner et al. 1979
Argentina native Waisman ef al. 1984
n=18 Colombia native Jansen et al. 1984
n=19 Colombia native Powell & King 1969 a, b
West Indies native Powell & King 1969 a, b
Argentina native Turner et al. 1979
Argentina native King et al . 1976
Argentina native Waisman et a/. 1984
Ecuador native Robinson et al. 1989
n=20 West Indies native Powell & King 1969a, b
2n=124,32 Indonesia invaded Salamah eral. 2018
2n=136 Brazil native Maffei et al. 1998, 1999
Brazil native Ruas et al . 2000
Brazil native Godoy et al. 2019
China invaded Jiangefal.2016
Japan (Okinawa) invaded  Present report
2n=42 Brazil native Ruas et al . 2000
Brazil native Godoy et al. 2019
2n="72 Brazil native Ruas & Ruas 1987
Brazil native Maffei et al. 1999
Brazil native Ruas et al. 2000

However, although numerous cytological studies have been conducted on invasive and
native specimens of M. micrantha, and differences with respect to chromosome number
and morphology are known, currently there is no cytological information available for the
invasive plants of this species on Okinawa-jima Island. To rectify this deficiency, I accord-
ingly examined the chromosome cytology of the invasive M. micrantha.

Materials and methods

For the purposes of the present study, I examined two specimens of M. micrantha found
growing in Chibana, Okinawa City, Okinawa Prefecture. Voucher specimens have been
deposited in TYM.

Somatic chromosomes were observed in meristematic cells of the root tips. Fresh 5-mm-
long root tips were collected directly from plants growing in the field and were pretreated
with 0.002 M 8-hydroxyquinoline solution for 8 h at 5°C. Thereafter, they were fixed in a 3:1
mixture of 99.5% ethanol and glacial acetic acid and macerated in 1 mol/L hydrochloric
acid at 60°C for 10 sec. The meristematic tissues were then excised from the root tip and
stained with 1% aceto-orcein. Chromosome preparations were obtained using a standard
squash method.

The nomenclature used for describing the centromeric position of the chromosomes
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Table 2. Measurement of the somatic metaphase chromosomes of Mikania
micrantha (2n = 36). The individual numbers are presented in descend-
ing order of chromosome pair length.

Length (um) .
Shortarm  Long arm Total Arm ratio Form*

1 1.5 1.3+1.4 4.2 2.7 sm

2 1.3 1.1+14 3.8 2.5 sm

3 1.0 09+1.2 3.1 2.1 sm

4 0.9 0.9+1.0 2.8 1.9 sm

5 1.0 1.7 2.7 1.7 sm

6 0.9 1.8 2.7 1.9 m

7 0.9 1.6 2.5 1.8 sm

8 0.9 1.6 2.5 1.8 sm

9 0.9 1.6 2.5 1.8 sm
10 0.9 1.5 2.5 1.6 sm
11 0.9 1.6 2.5 1.8 sm
12 0.9 1.6 2.5 1.8 sm
13 0.9 1.5 24 1.7 sm
14 0.9 1.5 2.4 1.7 sm
15 1.0 1.2 2.2 1.2 m
16 0.9 1.3 2.2 1.4 m
17 0.9 1.3 22 1.4 m
18 1.0 1.2 22 1.3 m
19 0.6 1.5 2.1 24 sm
20 0.6 1.5 2.1 2.4 sm
21 0.5 1.6 2.1 32 st
22 0.5 1.6 2.1 3.2 st
23 0.9 1.1 2.0 1.3 m
24 0.8 1.1 2.0 1.3 m
25 0.7 1.2 1.9 1.7 sm
26 0.8 1.1 1.9 1.5 m
27 0.8 1.0 1.8 1.3 m
28 0.7 1.1 1.8 1.7 sm
29 0.8 0.8 1.6 1.0 m
30 0.7 0.8 1.6 1.1 m
31 0.6 0.9 1.5 1.4 m
32 0.6 0.9 1.5 1.5 m
33 0.6 0.8 1.4 1.4 m
34 0.6 0.8 1.4 1.3 m
35 0.6 0.8 1.4 1.3 m
36 0.6 0.8 1.4 1.4 m

Total 79.4

*Levan et al . (1964)

follows that proposed by Levan et al. (1964). The chromosome with an arm ratio of 1.7 is
herein defined as submedian (sm), although Levan et al. (1964) did not mention the attribu-
tion of the chromosome.
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Results and discussion

Counts performed at the mitotic metaphase revealed the chromosome number of inva-
sive M. micrantha to be 2n = 36 (Fig. 2A). The length of chromosomes was found to range
from 1.4 to 4.2 pum, with the first pair being conspicuously large. Excluding this pair, the
remaining chromosomes varied in length from 1.4 to 2.7 um (Table 1 and Fig. 2B). Thus,
with respect to chromosome length, the karyotype was asymmetric. Among the 36 chro-
mosomes, 17 are median (m), 17 submedian (sm), and remaining two chromosomes are
subterminal (st) centromeric (Table 1 and Fig. 2D). Furthermore, a secondary constriction
was observed in the long arms of the first and second chromosome pairs (Fig. 2B). The
karyotype formula for the invasive M. micrantha was thus expressed as 2n = 36 = 17m +
17sm (4SAT) + 2st.

Cytogenetically, M. micrantha is known to be highly polymorphic (Ruas & Ruas 1987),
and the reported chromosome numbers for this species are highly variable, as shown in
Table 1. The chromosome number of 2n = 36 established for the Okinawa-jima population
of M. micrantha is consistent with that previously reported for this species outside Japan
(Maffei et al. 1998, 1999, Ruas et al. 2000, Jiang et al. 2016, Godoy et al. 2019), thereby
indicating that the cytotype 2n = 36 is diploid based on the basic chromosome number of x
= 18 for the genus Mikania (Ruas & Aguiar-Perecin 1997), and accordingly that the inva-
sive population of M. micrantha colonizing Okinawa-jima Island is also a diploid.

Ruas & Ruas (1987) proposed that chromosomes with a secondary constriction serve as
cytological markers of the genus Mikania. In this regard, karyotype analyses performed for
diploid cytotype (2n = 36) specimens from one population in Brazil (Maffei et al. 1998)
and six populations in China (Jiang et al. 2016) have indicated that in both countries, the
largest chromosome pair is characterized by a secondary constriction in the long arm.
My contrasting observations, revealing that chromosomes of the invasive population on
Okinawa-jima Island include two chromosome pairs with a secondary constriction, thus
tend to indicate that the lineage of this invasive M. micrantha population differs from those
in China and Brazil.

The author wishes to thank Dr. Masashi Nakata of Botanic Gardens of Toyama for useful
comments and a review of the English text, and Mr. Masato Kanemoto, Deputy Director,
Department of Education Okinawa City, for his assistance in contributing to the field inves-
tigation on Okinawa-jima Island.
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Effect of air temperature on flowering of 60 cultivars of Japanese apricot
Prunus mume cultivated in the Botanic Gardens of Toyama: Flowering
phenology from 2015 to 2020

Toshiyuki Yamashita

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
yamash@bgtym.org

Abstract: In this study, the blooming date of 60 cultivars of Japanese apricot Prunus
mume cultivated in the Botanic Gardens of Toyama was examined over five blooming
seasons (2015-2020), and the relationship between blooming date and air temperature
was analyzed. In 2015 and 2018, the early blooming cultivars of Japanese apricot (the
Yabai group) ‘Koutouji’ bloomed in early December, which appeared to be associated
with the high daily mean air temperature during November of each of these years. In
2018, numerous cultivars in each group (Yabai, Hibai, and Bungo) bloomed late in March,
which appeared to be attributable to low daily mean air temperatures during the preced-
ing December to February period. In contrast, in 2020, the late blooming cultivars of each
group bloomed early in February, which appeared to be influenced by high daily mean air
temperatures during the period from December to January.

Key Words: Air temperature, Blooming phenology, Prunus mume
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A 40-year follow-up survey of coastal populations of
Chrysanthemum wakasaense (Asteraceae), a near threatened plant in Japan:
The impact of wildlife added as a threatening factor

Masashi Nakata

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
nakata@bgtym.org

Abstract: In 2020, a 40-year follow-up survey was conducted on 59 coastal popula-
tions of Chrysanthemum wakasaense, a near threatened plant in Japan, in Tottori, Hyogo,
Kyoto, and Fukui prefectures in order to evaluate its threatened status. Among these
populations, 21 (35.6%) had become extinct, whereas a further 32 populations (54.2%)
had undergone reductions in size, one (1.7%) had maintained stable population size, and
four (6.8%) showed exceptional expansion. One previously surveyed population was,
however, inaccessible, owing to a road closure. Marked differences in conditions among
the four prefectures were found, similar to those recorded in the 2008 survey, with local
extinctions and population reductions being predominant in Tottori, Kyoto, and Fukui
prefectures, whereas little extinction was recorded in Hyogo prefecture. Although natu-
ral succession and roadworks are presumed to be the principal factors contributing to C.
wakasaense extinction, the impact of wildlife, such as feeding damage by Shika deer and
ground digging by wild boar, was added as a new factor. Furthermore, garden chrysanthe-
mums, which can cause genetic pollution of populations of wild chrysanthemums were
also observed. Indeed, natural hybrids between C. wakasaense and garden chrysanthemum
were detected in six populations. On the basis of the findings of this survey, the status of C.
wakasaense as an endangered plant has been re-evaluated as vulnerable (VU).

Key Words: Chrysanthemum wakasaense, extinction factor, garden chrysanthemum,
genetic pollution, near threatened, population size, wildlife impact
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Preliminary study of the foliar epidermal microstructures of the genus
Pleioblastus sect. Pleioblastus (Poaceae: Bambusoideae)
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Abstract: The abaxial foliar epidermal microstructures of four species of Pleioblastus
sect. Pleioblastus, namely, Pleioblastus linearis, P. gramineus, P. gozadakensis, and P.
hindsii (sensu Nakai = Japanese ‘“Kanzan-chiku”), were examined using a scanning elec-
tron microscope. Among these species, the abaxial foliar epidermis of P. /inearis and P.
gramineus were found to be characterized by stomata that are completely overarched
by elongated, often slightly branched, papillae, although the density of prickle h