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Ecological conditions of seagrasses at Kozakai Beach,
Himi City, Toyama Prefecture

Yoshitsugu Azuma” & Nobumitsu Kawakubo?

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
2 Faculty of Applied Biological Sciences, Gifu University,
1-1 Yanagito, Gifu 501-1193, Japan

Abstract: In order to clarify the ecological conditions of seagrasses in the coves at
Kozakai Beach, Himi City, Toyama Prefecture, the distribution areas of seagrass species
were observed and recorded. Moreover, to check the activities of their sexual reproduc-
tions, the sexual organs were examined in detail. As a result, two species of Zostera, Z.
marina L. and Z. japonica Asch. et Graebn., were recognized at the <4 m-deep infralittoral
zone in the wide areas of the coves. On the other hand, a Halophila species was observed
at the <2 m-deep infralittoral zone in some limited areas of a cove. The obvious activities
of sexual reproductions in all species were confirmed by both in situ and ex situ observa-
tion. The morphology of sexual organs of the Halophila species was different from those
described for known species of the genus.

Key Words: ecological conditions, Halophila, seagrasses, sexual reproduction, Toyama
bay, Zostera japonica, Zostera marina
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Fig. 1. Study area: Kozakai Beach, Himi City, in the southeastern part of Noto Peninsula. Numbers
indicate the study sites. Hatched areas represent tetrapods.
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T TE o, FEEIEN(1978) 1%, fEX Y-
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= Z. caespitosa Miki, 7 2 BE/LEATER L,
FEZAT> TV D, FHH - Fiddl (2010, 2012)
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Table 1. List of seagrasses observed at Kozakai Beach, Himi City.

1 OKRAVNSEHERFPEY < 7 9D —Fa.

Taxon

Japanese name

Water depth(m) Study sites™

Zosteraceae
Zostera marina Amamo 05t04 1.2.3.4
Zostera japonica Ko-amamo 05t03 1.2.3.4.5
Hydrocharitaceae
Halophila sp. 0.5t02 3.4.5

*Numbers correspond to those in Fig. 1.
BRI 1T 5.
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Fig. 2. Ecological conditions of seagrasses in the infralittoral zone at Kozakai Beach. A: Zostera
marina, water depth of 1.5 m at study site 3. B: Zostera marina and seaweeds launched onto the
beach at study site 6. C: Zostera japonica, water depth of 0.7 m at study site 5. D: Halophila sp.,
water depth of 0.7 m at study site 5.
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Fig. 3. Reproductive organs of Halophila sp. from Kozakai Beach. A: Male plant. Male flower bud
(MY). Pedicel (Pe). Young male flower bud (Ymf). B: Female plant. Style (St). Ovary (O). Young
female flower bud (Yff). Leaf blade (L). Petiole (Pt). Rhizome (Rh). Root (Ro).
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Expansion of dwarf bamboo communities in Murodo-daira,
Tateyama Mountains, as revealed by aerial photography

Megumi Yoshida" , Kazuomi Takahashi” & Tohru Ohmiya?

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
% Toyama Forestry Research Institute,
Toyama Prefectural Agricultural, Forestry & Fisheries Research Center,
3 Yoshimine, Tateyama-machi, Toyama 930-1362, Japan

Abstract: To evaluate the extent of expansion of dwarf bamboo (Sasa spp.) communi-
ties, we measured areas of Sasa communities by using Global Positioning System in five
sites of Murodo-daira, in the Tateyama Mountains, Toyama Prefecture, Central Japan, and
compared the details with those obtained from analyses of previous aerial photographs.
Our results showed that in 38 years, from 1977 to 2015, the areas increased by 44-260
%. In addition, a belt transect survey was conducted at Mikurigaike where possible dwarf
bamboo invasion has recently been pointed out. Clear changes were noted in species
composition and culm number and height of Sasa palmata from a community dominated
by S. palmata to alpine snow-meadows. The height and number of culms of S. palmata
decreased as the communities approached snow-meadows, whereas the number of cur-
rent year culms did not differ greatly among sub-quadrats. These results suggest that
dwarf bamboos has expanded and invaded into alpine snow-meadows in the Tateyama
Mountains.

Key Words: aerial photograph, alpine vegetation, Sasa, Tateyama Mountains

A % Bt # 4 #iF Bambusoideae @ Y- &
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senanensis (Franch. et Sav.) Rehder, 7> <
¥ i Sasa sect. Macrochlamys Nakai ¢ 74
7 ¥~ S. spiculosa (F.Schmidt) Makino,
F ¥ ~ W ¥ S. kurilensis (Rupr.) Makino et
Shibata 72 E23AF L, (LD 7 F « 2 FHk
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Habitat conditions of three rare Begonia species in the southern part of
Yunnan Province, China

Toshiaki Shiuchi”, Yuanxue Lu?, Jingxiu Li”, Kaiyun Guan?,
Kazuomi Takahashi” & Masashi Nakata®

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
? Kunming Botanical Garden, Kunming Institute of Botany, The Chinese Academy of Sciences,
132 Lanhai Road, Kunming, Yunnan. 650204, P. R. China

Abstract: The habitat conditions of three rare Begonia species, Begonia gulingingensis,
B. rhynchocarpa, and B. hekouensis, were investigated in the southern part of Yunnan
Province, China. Begonia rhynchocarpa grows on limestone rocks along a river, and B.
hekouensis grows sparsely on the forest floor along the same river. The soil pH of B. hek-
ouensis habitat is 7.8. Interval temperature measuring using data logger was carried out at
the habitats of B. gulingingensis and B. rhynchocarpa, from March 3, 2013 to March 2,
2014. Annual mean, the highest, and the lowest temperatures (°C) of the B. gulingingensis
habitat were 15.8, 25.7, and 0.5, and those of the B. rhynchocarpa habitat were 21.8, 27.8,
and 10.6, respectively. Day temperature differences were larger in the B. gulingingensis
than in the B. rhynchocarpa habitat throughout the year. Even though an extraordinarily
low temperature (0.5 °C) was recorded in December 2013, no growth damage was
observed for B. gulingingensis. In addition, the B. gulingingensis population was observed
to reduce due to human disturbance such as land farming, deforestation, and afforestation.

Key Words: annual change in temperature, Begonia gulingingensis, Begonia hekouensis,

Begonia rhynchocarpa, habitat condition, population map, soil pH, Yunnan Province,
China
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Table 1. Localities and habitat data of the three Begonia species surveyed in Yunnan Province,

China.

Taxon Locality f:ﬁﬁ:ﬂ:; Alitude (m) P soilpH Survey
(WGS84) direction date

B Gwlmmenre  ZSUOL o s o ewass
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Fig. 1. Begonia taxa and their habitats surveyed in Yunnan Province, China. A: Begonia gulingingen-
sis in situ. B: Cultivated Amomum tsaoko and Alnus nepalensis in the habitat of B. gulingingensis.
C: Forested Cunninghamia lanceolata near the study site of B. gulingingensis. D: Begonia rhyn-
chocarpa in situ. E: Habitat (limestone cliff) of B. rhynchocarpa. F: Fruiting Begonia hekouensis
in situ. G: Habitat (forest floor) of B. hekouensis.
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Table 2. Measurements of the air temperature of the habitats of Begonia gulingingensis and
B. rhynchocarpa between March 3, 2013 and March 2, 2014.

Air temperature (°C)

Taxon
A | Highest Lowest Daily difference
Lt (Date) (Date) (S.D.)
o 25.7 0.5 3.87
B. gulingingensis 15.8 (2013/05/19) (2013/12/15) (£1.72)
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Fig. 2. Annual change in temperatures of the habitats of Begonia gulingingensis (A) and Begonia
rhynchocarpa (B) between March 3, 2013 and March 2, 2014. Vertical lines indicate the highest
and the lowest temperatures, and black circles on the line exhibit the mean.
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Fig. 3. Population map of Begonia gulingingensis at the survey stand in Gulinging, Maguan,

Wenshan Prefecture, Yunnan Province, China.

24 FET % (Shui & Chen 2005) (Fig. 1D).
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Fig. 4. Population map of Begonia hekouensis at the survey stand in Nanxi, Hekou, Honghe

Prefecture, Yunnan Province, China.
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Morphological characters and chromosome numbers of S, progenies obtained
by self-pollination of triploid Senno (Lychnis senno, Caryophyllaceae)

Toshinari Godo®, Hiroaki Tomita® & Masashi Nakata®

Y Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan
2 Ofuna Botanical Garden,
1018 Okamoto, Kamakura, Kanagawa 247-0072, Japan

Abstract: We investigated several characteristics, such as flowering date; flower size,
shape, and color; plant height; node length; and chromosome number, of 76 S, progenies
obtained by self-pollination of the triploid Senno (Lychnis senno Siebold et Zucc.) strain
MS. The S, progenies showed varied morphologies such as creeping form, dwarf form,
and orange-colored flowers. The chromosome numbers of the progenies were counted to
be 2n = 24, 25, 26, 28, 33, 34, 35, 36, 38, 39, 40, 41, 42, 43, 44, 45, 47, 50, 51, and 55.
Three progenies showed chromosome number, 2n = 24, which is the same as that for a
diploid plant. Among the 76 progenies, no. 56 showed a high pollen stainability of 97.5 %.

Key Words: Lychnis, progeny of self-pollination, Senno, S, progeny, triploid
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Fig. 1. First flowering date of triploid Senno
(Lychnis senno) strain MS and its S, prog-
enies. Arrow indicates the first flowering date
(Aug. 19) of strain MS.
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Fig. 2. Flower diameter of triploid Senno
(Lychnis senno) strain MS and its S, prog-
enies. Arrow indicates the class to which
strain MS (2 44.2 mm) belongs.
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Fig. 3. Node lengths and plants heights of tri-
ploid Senno (Lychnis senno) strain MS and
its S, progenies. <>: Strain MS. a: S; No. 1. b:
S, No. 55.
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Fig. 4. Leaf sizes of triploid Senno (Lychnis
senno) strain MS and its S, progenies. <> :
Strain MS.
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Fig. 5. Relationship between chromosome
number and pollen stainability of triploid
Senno (Lychnis senno) strain MS and its S,
progenies. <> : Strain MS.
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TR (2n = 2x = 22) ([T WG AR B 22
SN, EREFKIT R 5720 (Tarumoto et
al. 2006), & - KHa (1967b) IFA 1D =fF
2 AN T2 ASMERRBRAE 570> O i R SRS 3
T DOIEOHENRKE VLB TND, BF
5 <, TEBCORHIR DT & 52 ks &R T

Fig. 6. Habits of triploid Senno (Lychnis senno) strain MS and its S, progenies. A: Strain MS. B: S,
with creeping shoots (No. 1). C: S; showing dwarf form (No. 109).
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Fig. 7. Flower morphology of triploid Senno (Lychnis senno) strain MS and its S, progenies. A:
Strain MS (2n = 36). B: No. 21 (normal flower shape; 2n = 36). C: No. 42 (small flower and dis-
sected petals; 2n = 33). D: No. 66 (malformed flower with aborted pistils and stamens ; 2n = 55).
E: No. 75 (narrow petals; 2n = 37). F: No. 87 (large petals; 2n = 34). G: No. 89 (orange-colored
petals; 2n = 35). H: No. 90 (irregular shapes and arrangement of petals; 2n = 45). I: No. 95 (nharrow
petals; 2n = 25). J: No. 96 (wide petals; 2n = 25). K: No. 107 (wide and slight lobation of petals;
2n = 28). L: No. 117 (irregular shape of petals). Bars indicate 2 cm.
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Agamospermy of two triploid species and a cytotype
in the genus Pellionia (Urticaceae) in Japan

Tadashi Kanemoto

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: Observations of pollen grains and seed germination were carried out for two
triploid species, Pellionia brevifolia and P. yosiei, and for a triploid cytotype of P. scabra.
Pollen grains of the three taxa were filled with 20 or more starch granules, and no nucleus
was observed. Thus, pollen grains were considered to be sterile. Cultivated plants of all
three triploid taxa set seeds after removal of the male inflorescences, and the seeds germi-
nated well. The triploid species and triploid cytotype of Pellionia were found to exhibit

apomictic reproduction.

Key Words: Agamospermy, Pellionia, pollen fertility, seed germination, Urticaceae

A7 7% FHY a7 )& Pellionia
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Table 1. Localities of the studied triploid species and triploid cytotype of Pellionia in Japan.

Pollen

l'axon Locality fertility (%) Voucher
P. brevifolia Kagoshima Pref., Tarumizu City, Takakumayama 0 KG0001
Kihoku Town, Hikoba 0 KG0002
Kanoya City, Takakuma valley 0 KGO003
P. scabra var. pedunculata  Mie Pref., Kiinagashima Town, Akabanegawa 0 MID013
Wakayama Pref., Kozagawa Town, Nishikawa 0 WAO0017
Kagoshima Pref., Oonejime Town, Ootaki 0 KA9725
P. yosiei Miyazaki Pref., Kunitomi Town, Yatsushiro 0 MIY0015
Saito City, Hasekannonji 0 MIY0016
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20), 7o rvavyy SNy a
7Y F v b U I RO K 3 FERET
kD & DN TE DT, BHEFZFRON TS
HIENOB LM HAEFETDHZ L0 b, M
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2003a), AA Vv a vy T fEAL
PUfEIR, 3% I R TIPSR A < 4347 LTV
% (Kanemoto & Naruhashi 2003b), #%
T a vy uO=fER L TUERS L0 X0
VOfAR & 53 A b % A ZIIFHERE 72 2o

Fig. 1. Pollen grains of Pellionia. A: Normal pollen grains of P. radicans (4x) stained with aceto-
orcein. Vegetative and generative nuclei are stained. B: Pollen grains of P. brevifolia (3x) stained
with aceto-orcein. Small granules with high refractive index are seen, but no nuclei. C: Pollen
grains of P. brevifolia (3x) stained with iodine-potassium iodine solution. Starch grains are
detected by iodine reaction.
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FAEMMPBY ., TN6OHEMTITERD
TEREIN S & TU 5 (Kanemoto 2013, FEA

2014), A 77 VR TIE~A ROV T~ A4 B.
japonica (L.f.) Migq. var. longispica (Steud.)
Yahara 1% 72> 10 i CHME/E 7 % S 2 EF 72
IRH B, T IXERS A K
DEFE L TV D Z EMNEIHILTU S (Okabe
1963), [FERIZT > v a v Y URICEBWTY
AR B AL 70 o Tz ZRHRFROMU A A
T a vy UO=fEHE WAL I XDks
RIZBW TR AT IR T TS 1]

Fig. 2. Germinated Pellionia seeds. A: Pellionia
brevifolia. B: P. yosiei. C: P. scabra var.
pedunculata. Arrowheads indicate just ger-
minated seeds. Scale bars indicate 5 mm.
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Pellionia scabra (Urticaceae) from Japan.
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Spontaneous hybridization between Chrysanthemum seticuspe f. boreale
(Asteraceae) as invasive alien plant and C. makinoi
found in Toyama Prefecture, Japan

Masashi Nakata

Botanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu-machi, Toyama 939-2713, Japan

Abstract: Although Chrysanthemum seticuspe f. boreale originally grows in some areas
in Japan, large numbers of individuals of the taxon as invasive alien plants, which origi-
nated from the contaminated seeds in slope seedling, have been found on roadside slopes
in wide regions of Japan recently. A hybrid plant by spontaneous hybridization between C.
seticuspe f. boreale as invasive alien plant and C. makinoi, an endemic species of Japan
of the genus, was first found on roadside slope in a low mountain of Toyama Prefecture,
Japan. The hybrid, C. xleucanthum, showed low pollen stainability (30.4 %) and had a
chromosome number 2n = 18; among the chromosome set, three were considered to be of C.
seticuspe f. boreale origin and two of C. makini origin. A wild population of C. makinoi,
which was found near the hybrid in the same locality, was investigated. Two individu-
als among the 14 plants surveyed had low pollen stainabilities, of 23.5 and 56.9 %, and
showed delays in flowering. The nearly sterile individual, which showed the lowest pollen
stainability, had a chromosome of C. seticuspe f. boreale characterized by satellite and
metacentric form in the 2n = 18 chromosome sets. This may indicates that introgressive
hybridization occurred from C. seticuspe f. boreale that invaded domestic C. makinoi.

Key Words: Chrysanthemum xleucanthum, conservation of wild plant (Chrysanthemum),
genetic contamination, introgressive hybridization, slope seedling
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Fig. 1. Map showing the locality (open arrow)
of Chrysanthemum seticuspe f. boreale as
invasive alien plant, and its hybrid by sponta-
neous hybridization with C. makinoi.
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Fig. 2. Chrysanthemum seticuspe f. boreale as invasive alien plant, and its hybrid by spontaneous
hybridization with C. makinoi. A. Invaded individual of C. seticuspe f. boreale found in Nirehara,
Toyama City in 2005 (Nakata 25210). B. Re-discovered C. seticuspe f. boreale in the same stand
shown in Fig. A in 2007 (Nakata 27104). C. The hybrid between C. seticuspe f. boreale and C.
makinoi found in the same stand shown in Figs. A and B in 2012 (Nakata 32044). A leaf is seen
in the inset. D. The plant form of the hybrid. Asterisk indicates a dead stem from the year 2011.
Arrow indicates underground runners. Bar = 20 cm. E. Pollen grains of the hybrid stained using
lactophenol-cotton blue. Bar = 100 um. F. Somatic chromosomes of the hybrid, 2n = 18. The
chromosomes indicated using red symbols are considered to be of C. seticuspe f. boreale, while
those indicated using blue symbols are of C. makinoi. The symbols used are according to Tanaka
(1959h). Arrows show satellites. Bar = 10 um.
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M

Fig. 3. Leaves of Chrysanthemum seticuspe
f. boreale as invasive alien plant (Nakata
25210) (A), its hybrid by spontaneous
hybridization with C. makinoi (Nakata
32044) (B), and individuals of neighboring C.
makinoi population (Nakata 32045-32058)
(C-P). Bar =3 cm.
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Fig. 4. Somatic metaphase chromosomes of an
individual (Nakata 32050, Fig. 3H) collected
from a Chrysanthemum makinoi popula-
tion near the hybrid between C. seticuspe f.
boreale and C. makinoi in Nirehara, Toyama
City. The metacentric chromosome with sat-
ellite designated as ¢ is considered to be of C.
seticuspe f. boreale (ref. Tanaka 1959a). Bar
=10 um.
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