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Explanation of Cover

Dwarf bamboos in the genus Sasa sect. Sasa, growing in deciduous secondary forest in
Goi, Nanto City, Toyama Prefecture, Japan. (Photo by M. Hasegawa)
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Feature of species composition of “specific plant communities”
in Tateyama Mountains (2)

Megumi Yoshida

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

Abstract: Species composition was clarified at eight sites as “specific plant
communities” in the Tateyama Mountains, Toyama Prefecture, central Japan. The
vegetation of these sites based on phytosociology had been already surveyed and

published in 1978 by the Environment Agency of Japan.

In 2009, these sites were

re-surveyed using the same methods. In the ‘Polygonum weyrichii’ community at
Masagodake, Polygonum weyrichii had disappeared and the coverage of Deschampsia
flexuosa had increased over 30 years. And in the Juniperus communis var. hondoensis
community at Mikurigaike, the coverage of Jumiperus had decreased and Sasa had

invaded the community.

Key words: species composition, Tateyama Mountains, Toyama, vegetation
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Effect of picloram, an auxin-like plant growth regulator,
on callus induction from mature seeds of Iris species
native to Yunnan, China

Toshinari Godo", Masaru Nakano®, Yunguang Shen®, Zhonglang Wang®
& Kaiyun Guan”

YBotanic Gardens of Toyama,
42 Kamikutsuwada, Fuchu, Toyama 939-2713, Japan
PFaculty of Agriculture,
Niigata University, 2-8050 Ikarashi, Niigata 950-2181, Japan
YKunming Botanic Garden,
Kunming Institute of Botany, Chinese Academy of Science,
Heilongtan, Yunnan 650204, China

Abstract: Seeds of four [ris species, namely, /. collettii Hook. f., I. confusa Sealy, I.
tectorum Maxim., and [. wattii Baker, were sown on gellan gum-solidified MS media
supplemented with 0—10 mg/l picloram. Cultures were kept at 25°C under a 16/8-h
(light/dark) photoperiod with fluorescent lighting (40 pmol/m%s). Seeds of all species
germinated normally and subsequently showed normal growth on the medium without any
plant growth regulators. In contrast, abnormal germination, i.e., dwarf shoots with thick
roots, was observed on the medium supplemented with 0.1 mg/l picloram in all species.
On the medium supplemented with 1 mg/l picloram, soft-type calluses were induced from
the seeds of 1. collettii and I. tectorum, whereas only thick roots were formed from the
seeds of /. confusa and I. wattii. Hard-type calluses were induced in all species on the
medium supplemented with 10 mg/l picloram.

Key words: callus formation, /ris, picloram, Yunnan Province

The genus /Iris (Iridaceae) contains ca. 300 species (Zhao 1985), which are distributed in
temperate regions of the Northern Hemisphere. Most /ris species have high ornamental
value with abundant variations in plant form, flower shape, and flower color. Therefore,
both wild species and cultivars of /ris have been cultivated as garden and pot plants all
over the world. Although /ris species are generally propagated vegetatively by division, the
efficiency of propagation is relatively low. Shibli and Ajlouni (2000) described that most
Iris species do not produce more than 5 daughter bulbs annually. Therefore, the
establishment of a mass-propagation system of Iris species is necessary. Plant regeneration
from callus cultures is one of the most useful mass-propagation systems. In /ris species,
calluses have been induced from several explants such as young scapes (Yabuya et al.
1991), ovaries and stamens (Kawase ef al. 1995), leaf bases (Shimizu et al. 1997), sprouted
shoots (Wang et al. 1999), and meristems (Shibli & Ajlouni 2000). In addition, plant
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Table 1. Effect of picloram on morphogenetic response of mature seeds of /ris species native to Yunnan, China.

Picloram concentration (mg/l) I. collettii I. confusa I tectrum I wattii
0 G G G G
0.1 DP DP DP DP
1 SC R SC R
10 HC HC HC HC

Data were recorded 3 months after sowing.
G, normal germination; DP, dwarf plants with thick roots; R, thick roots; SC, soft-type calluses; HC, hard-type calluse

regeneration from induced callus cultures has been reported (Shimizu e al. 1997, Wang et
al. 1999, Shibli & Ajlouni 2000). However, callus induction from mature or immature seed
explants of /ris species has not yet been reported, although regenerable callus cultures have
been induced from such explants of other monocotyledonous species (Fujimura ef al. 1985,
Kyozuka et al. 1987, Mii et al. 1994). The present paper describes the effect of picloram,
an auxin-like plant growth regulator, on callus induction from mature seed explants of four
Iris species native to Yunnan, China.

Mature seeds of I. collettii Hook.f. (subgenus Nepalensis), I. confusa Sealy (subgenus
Limniris, sect. Lophiris), 1. tectorum Maxim. (subgenus Liminiris, sect. Lophiris), and I.
wattii Baker (subgenus Limniris, sect. Lophiris) were collected from Kunming Botanic
Garden and used in the present study. They were surface-sterilized with a NaOCI solution
(1% available chlorine) containing 1% (w/v) surfactant (polyoxyethlene sorbitan
monolaurate) for 10 min and then washed three times with sterilized distilled water. The
seeds were sown on MS media (Murashige & Skoog 1962) lacking plant growth regulators
or containing 0.1, 1, or 10 mg/l picloram. All the media were supplemented with 30 g/l
sucrose, solidified with 0.2% gellan gum (Phytagel; Sigma Chemical Co., St. Louis, USA),
and adjusted to pH 5.8 before autoclaving at 121°C for 15 min. Glass tubes (20 x 140 mm)
each containing 10 ml of the medium were used, and one seed was cultured per tube.
Cultures were incubated at 25°C under a 16/8-h (light/dark) photoperiod with fluorescent
lighting (40 pmol/m?/s).

Morphogenetic responses 3 months after culture initiation are shown in Table 1. No
apparent differences in the morphogenetic response were observed among the four /Iris
species on media lacking plant growth regulators and on those containing 1 or 10 mg/l
picloram. Seeds of all species germinated normally and subsequently showed normal
growth on the medium lacking plant growth regulators (Table 1, Figs. 1A, 24, 3A, 4A). On
the medium supplemented with 0.1 mg/l picloram, abnormal germination in the form of
dwarf shoots with thick roots was observed in all species (Table 1, Figs. 1B, 2B, 3B, 4B).
On the medium supplemented with 1 mg/] picloram, soft-type calluses were induced from
seeds of I. collettii and 1. tectorum (Table 1, Figs. 1C, 3C), whereas only thick roots were
formed from seeds of I. confusa and I. wattii (Table 1, Figs. 2C, 4C). On the medium
supplemented with 10 mg/] picloram, hard-type calluses were induced in all species (Table
1, Figs. 1D, 2D, 3D, 4D). The morphogenetic responses of /. confusa were the same as
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Fig. 1. Effect of picloram on callus
induction from mature seeds of Iris
collettii. A, without plant growth
regulators; B, 0.1 mg/l picloram; C, 1
mg/1 picloram; D, 10 mg/l picloram.
Bars =1 cm.

Fig. 3. Effect of picloram on callus
induction from mature seeds of Iris
tectorum. A, without plant growth
regulators; B, 0.1 mg/l picloram; C, 1
mg/l picloram; D, 10 mg/l picloram.
Bars=1cm.

Godo et al. :

Callus induction of fris

Fig. 2. Effect of picloram on callus

induction from mature seeds of [ris
confusa. A, without plant growth
regulators; B, 0.1 mg/1 picloram; C, 1
mg/l picloram; D, 10 mg/l picloram,
Bars = 1 cm.

Fig. 4. Effect of picloram on callus
induction from mature seeds of Iris

wattii. A, without plant growth
regulators; B, 0.1 mg/l picloram; C, 1
mg/l picloram; D, 10 mg/l picloram.
Bars =1 cm.
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those of 1. wartii, suggesting that the two are allied species.

Induction of callus cultures with shoot-regeneration ability has been reported for
several Iris species, namely, I. germanica (Shimizu et al. 1997, Wang et al. 1999); I
nigricans (Shibli & Ajlouni 2000); I. pallida (Gozu et al. 1993); and /. pseudacorus, 1.
setosa, and I. versicolor (Laublin ef al. 1991). Callus cultures are very useful not only for
micropropagation but also for biotechnological breeding purposes, such as induction of
somaclonal variations, somatic hybridization via protoplast fusion, and genetic
transformation via direct or Agrobacterium-mediated gene transfer. Production of
polyploid somaclonal variants via protoplast culture (Inoue et al. 2004) and production of
somatic hybrids (Shimizu ef al. 1997) have already been reported for Iris species.
Therefore, the calluses induced in the present study may also be useful for
micropropagation and biotechnological breeding. Further studies on efficient plant

regeneration from the calluses are necessary.

This study was financially supported by EXPO’90 Foundation.
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Deciduous secondary forests with dense undergrowth of
dwarf bamboos in the western part of Toyama prefecture

Kazuomi Takahashi”, Mikio Hasegawa" & Haruki Nakajima®
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Abstract: The abundance of understory dwarf bamboos and their effect on species
richness was investigated in deciduous secondary forests dominated by Quercus serrata
in 20 regions (58 stands) of Toyama prefecture, in central Japan. The stands with dense
undergrowths of dwarf bamboos were found only in the western part of the prefecture. In
these stands, species richness and plant cover in understory vegetation was significantly
less than in stands with fewer dwarf bamboos. Observation of blanching patterns
indicated that dwarf bamboos in stands in the western regions were mostly composed of
the genus Sasa sect. Sasa. They were divided into 7 species based on morphological traits
of fine hairs on their culm sheaths and foliage leaf blades: S. palmata, S. senanensis, S.
fugeshiensis, S. veitchii, S. megalophylla, S. heterotricha and S. septentrionalis. There
were no clear trends in the occurrence of these species among the regions. Because the
abundance of the species Sasa sect. Sasa has great influence on understory vegetation,
we should examine more closely the distribution of these species together with their
ecological characteristics to develop better utilization and management of the deciduous
secondary forests.

Key words: Sasa, deciduous secondary forest, understory vegetation
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Factors influencing the lack of natural distribution of
Quercus myrsinaefolia in Toyama Prefecture

Toshiyuki Yamashita

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

Abstract: Toyama Prefecture is located near the northern limit of several evergreen oak
species. Quercus myrsinaefolia Blume is absent in natural distribution in Toyama
Prefecture. To determine the factors involved in this absence, 1 examined the growth of Q.
myrsinaefolia seedlings in the experimental fields at the Botanic Gardens of Toyama,
which is located on the Toyama Plain (about 15m a.s.]) and at the Toyama Forestry
Research Institute, which is located in the low mountain zone (about 230m a.s.l), from
2003 to 2006. At the Botanic Gardens of Toyama, Q. myrsinaefolia seedlings grew up to
an average of 197.9 £ 41.9 cm height (n=18) in 2006. But at the Toyama Forestry
Research Institute, their average height was 43.8 + 18.7 cm (n=18). Conceming the
temperature conditions, the Toyama Plain is only barely within the distributional range of
Q. myrsinaefolia and the low mountain zone in Toyama is just outside of the range.
However, while the seedlings of the species cultivated on the Toyama Plain and in the low
mountain zone showed no direct damage by low temperature, they exhibited physical
damage from fallen snow. Especially in the low mountain zone in Toyama main stems or
branches of many young seedlings were snapped or bent downwords by heavy fallen snow,
which experiences repeated thawing and refreezing in the course of a day. It was
suggested that the fallen snow would prevent the establishment of Q. myrsinaefolia in
Toyama.

Key words: distribution, fallen snow, Quercus myrsinaefolia, seedling establishment
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Average height and standard divisions of Quercus myrsinaefolia seedlings at the field of

Botanic Gardens of Toyama (a) and Toyama Forestry Research Institute (b).
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Fig.3. Fallen snow depth at the meteorological station of Toyama and Toyama Forestry
Research Institute (TFRI) from 2003 to 2006.
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damaged by a snowfall in 2002.
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Fig. 5. Seedlings of Quercus myrsinaefolia cultivated at the field of the Botanic Gardens
of Toyama. a and b: A two-years-old seedling before snowfall (a) (Dec. 5, 2003) and
after snowfall (b) (Dec. 23, 2003). Note two down-bended branches (arrows). ¢ and
d: Two-years-old seedlings showing physical damage from wet fallen snow (arrows).
(Mar. 2004). e: Four-years-old seedlings grown up over 1 m height (Jul. 2005).

Fig. 6. Seedlings of Quercus myrsinaefolia cultivated at the field of the Toyama Forestry
Research Institute.  a: Two-years-old seedlings (2003). b: Three-years-old seedlings
(2004). c¢: A four-years-old seedling with broken stem (arrow) (2005).
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Chromosome numbers of 39 cultivars of the Japanese garden iris
(Iris ensata) cultivated in Ranjo-no-mori Aquatic Botanic Garden,
Toyama Prefecture, Japan
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Abstract: We determined the chromosome numbers of 39 cultivars of the Japanese garden
iris (/ris ensata Thunb.) cultivated in Ranjo-no-mori Aquatic Botanic Garden, Toyama
Prefecture, Japan. Three cultivars with yellow petals, ‘Aichi-no-kagayaki’, ‘Kinkan’, and
‘Kinboshi’, had 2n = 29 chromosomes, confirming that the cultivars were interspecific
hybrids between I ensata (2n = 24) and /. pseudacorus (2n = 34). The remaining 36
cultivars had a chromosome number of 2n = 24, which is very common in this species.

Key words: chromosome number, horticultural cultivars, Iridaccae, Iris ensata, Japanese
garden iris

The Japanese garden iris, /ris ensata Thunb. (Japanese name: “Hanashobu™) is a
traditional Japanese ornamental plant and has been cultivated since the mid-Edo era (18th
century) (Ogisu 1997). In “Kasho-baiyuroku” (Matsudaira 1849/1853), a famous old paper
on “Hanashobu”, a total of 38 cultivars have been illustrated and described. About 400
cultivars were known then, whereas now, the number of existing cultivars exceeds 5000
(Ogisu 1997).

The chromosome number for the Japanese garden iris was first reported by Kazao
(1928) as n = 12 and 2n = 24 for 1. Kaempferi Sieb. var. hortensis Makino (cultivar not
specified). For /. ensata, the chromosome number of 2n = 40 has been reported (Pandita &
Mehra 1982, Ge ef al. 1987), but this species, which is used in Chinese medicine, is now
designated /. lactea, which has a chromosome number of 2n = 40 (Zhang 1994, Yan et al.
1995). Cytological studies have revealed that most horticultural varieties have 2n = 24 as
the chromosome number, and rarely, aneuploid varieties have a chromosome number of 2n
= 25 (Yabuya et al. 1992). Recently, because of interspecific crosses between the
Japanese garden iris and related species with different chromosome numbers, such as I
pseudacorus L. (2n = 34) and I laevigata Fisch. (2n = 32), the diversity in the



40 Bull. Bot. Gard. Toyama No. 15

chromosome number of the Japanese garden iris is increasing ( Yabuya 2005).

The Ranjo-no-mori Aquatic Botanic Garden (RABG), Tonami City, was established in
Toyama Prefecture in 1975 and has an area of 6 ha. More than 700,000 stocks of 600
cultivars of the Japanese garden iris have been planted in the main collection of RABG,
and an annual exhibition is held in mid-June. The present observations were made as a part
of the efforts to construct a database of the cultivated Japanese garden iris plants in RABG.

Materials and methods
The 39 cultivars observed in this report are listed in Table 1. The flowering cultivars in

RABG were photographed and divided for replanting in June 8-July 6, 2006. The divided
plants (ramets) were cultivated in pods in the experimental garden of the Botanic Gardens
of Toyama (TYM), and fresh 5-mm-long root tips of the ramets were used in this study.
Acetic orcein staining-squashing method was used to observe the root tips, as described in
Li & Nakata (2009). Instead of voucher specimens, whose cultivar is difficult to determine,
color pictures pasted on sheets were deposited in the herbarium of the TYM.

Results and discussion

Chomosome numbers of the 39 cultivars are shown in Table 1. Three cultivars with
yellow petals, ‘Aichi-no-kagayaki’, ‘Kinkan’, and ‘Kinboshi’, had the same chromosome
number of 2n = 29 (Figs.1A—1C). These three cultivars are interspecific hybrids between
1. ensata (2n = 24) and 1. pseudacorus L. (2n = 34) (Yabuya 2005). The chromosome
number (2n = 29) of the hybrids is intermediate between those of the parental species.
Further, among the 29 chromosomes of the hybrids, several small chromosomes
considered to be derived from /. psedacorus (cf. Li & Nakata 2009), were present. Thus,
the hybrid origins of the three cultivars were confirmed. The remaining 36 cultivars had a
chromosome number of 2n = 24 (Fig.1 D); this chromosome number is common to many
other cultivars as well as to the wild species, /. ensata var. spontanea (Kimura 2005, Li &
Nakata 2009).

We had initially observed 64 cultivars of the Japanese garden iris in RABG, but upon
re-identification, 25 were found to have been misidentified or their identity was deemed
uncertain. Of these 25 “cultivars”, 24 had a chromosome number of 2n = 24, and one with
yellow petals had a chromosome number of 2n = 29. Thus, 2n = 24 was the predominant
chromosome number among the Japanese garden iris cultivars observed in this study.
Therefore, the chromosome number seems to be of little value in cultivar identification.
Since the chromosomes of the Japanese garden iris are large enough to be observed,
karyotype analysis, especially that involving banding techniques, may be helpful to assess
the characteristics of cultivars (Yabuya et al. 1995).

The authors are grateful to Dr. Toshihito Tabuchi, Tamagawa University for reading the
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Table 1. Chromosome numbers and characteristics of 39 cultivars of Japanese garden iris (/ris ensata)
observed.

Cultivar (English/Japanese) Type FIO.W erng Flower size Petals Chromosome
time number (2n)
‘Aichi-no-kagayaki’ ‘BEAHIDIE’ IH* Early Small 3 falls 29
‘Akebono-no-hikari® ‘BEDF’ Higo Middlelate Large 6 falls 24
‘Akitsushima’ ‘FEs’ Edo  Early Medium 3 falls 24
‘Asatobiraki’ ‘BR Edo  Middle Large 3 falls 24
‘Chidori-no-mure’  ‘FE D&’ Higo Middle Large Double 24
‘Fujishiro’ ‘BRI Ise Middle Medium 3 falls 24
‘Genjibotaru’ REHE Higo Middle Large 3 falls 24
‘Gotou-yukigeshiki’ ‘ZBEESRE’ Higo Middlelate Medium 6 falls 24
‘Hatsu murasaki’ EIES Edo  Socarly Medium 3 falls 24
‘Hatsushoujou’ ‘ER Higo Middle early Large 6 falls 24
*Hinodetsuru’ ‘HOHE Edo  Early Medium 3 falls 24
‘Ina-arashi’ ‘FBE Edo  Soearly Medium 3 falls 24
*Jitsugetsu’ ‘BR’ Nagai Early middle Small 3 falls 24
*Kakkodori’ NN Nagai Middle Medium 3 falls 24
‘Kayou-no-mai’ ‘EIGDE Higo Middle Large 6 falls 24
‘Kinboshi’ ‘&2 IH Middle Small 3 falls 29
‘Kinkan’ ‘T IH Early Small-Medium 3 falls 29
‘Kiyomizu-zakura®  ‘JEIKE’ Edo  Early Large 3 falls 24
‘Koubai-no-kaori’ Far::{0)--4 Edo  Soearly Medium 6 falls 24
‘Kuni-no-hana’ ‘Bo#E Higo Middle Very large 3 falls 24
‘Mangetsu’ ‘WA Ise Middle Medium 3 falls 24
‘Masumi-no-sora’ ‘BEEOE Higo  Middle Large 6 falls 24
‘Miyoshino’ E3-132 Ise Early Medium 3 falls 24
*Nishiki-no-nami’ ‘SRR Higo Middle late  Large 6 falls 24
‘Oikaze’ BE Edo  Socarly Medium 3 falls 24
‘Onigashima’ ‘BB Edo  Middle late  Medium 6 falls 24
‘Sakuragawa’ =N Edo  Middle late  Medium 6 falls 24
‘Sanseki-no-kan’ ‘ZSOR Higo Early Large 6 falls 24
‘Shiosai’ ‘HER Higo Middle Very large 6 falls 24
‘Shuchuuka’ SETE Edo  Middlelate  Medium 6 falls 24
‘Souka-no-kaori’ EBREOE' Higo Middle Very large 6 falls 24
‘Takane-no-yuki’ ‘BEOE’ Higo  So late Large 6 falls 24
‘Tanima-no-hikari’ ‘BEID’ Edo  Soearly Medium 3 falls 24
*Tatsuno’ ‘RE Edo  Soearly Medium 3 falls 24
“Tsuyugumori’ ‘BE Edo  Middle Medium 3 falls 24
‘Wakajishi’ ‘EBRTF Ise Middle Large 6 falls 24
“Yukatagake’ aE Higo Middle Large 6 falls 24
“Yukitsubame’ ‘B Edo  Early Medium 3 falls 24
‘Yumekatsumi’ ‘EHR Nagai Middle Small 3 falls 24

*[H: Interspecific hybrid
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Fig. 1. Mitotic metaphase chromosomes of four cultivars of Japanese garden iris,
Iris ensata. A, ‘Aichi-no-kagayaki’ (2n = 29). B, ‘Kinkan’ (2n = 29). C, ‘Kin-
boshi’ (2n = 29). D, ‘Kuni-no-hana’ (2n = 24). Bar = 10um
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Registration of old Yunnan camellia (Camellia reticulata) trees
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Abstract: Old Yunnan camellia (Camellia reticulata) trees with more than 100 years of age,
being cultivated or growing in the wild, were surveyed in Xiangyun County in Dali
Prefecture, Fengqing County in Lincang Prefecture, Anning City in Kunming Prefecture and
Chuxiong City, Yunnan Province, China, in February 2009. The purposes of this study were
to record characteristics of the individuals as resources, to evaluate current growth
conditions, and to construct a database of old Yunnan camellias. Thirty-six individuals were
reported on in an interim report. Ten individuals out of the 24 cultivated trees surveyed were
the original trees of horticultural cultivars. Several of the trees need effective treatment for
conservation because they are in inadequate environmental conditions and their trunks have
been rotting away. In contrast, most of the old wild trees were in a good state of health though
the many of them have been cut from the base in the past.

Key words: current condition, old Yunnan camellia tree, original tree, resource, Yunnan
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B 76.8%/3 0 (F 5GY /1, H 5GY 4/4) /4E
ok B 68.6/H15 4.87m/Mil =B 66. 42cm/ BT
£8 5.75m/RT/E 89cm,

SLHOIREE : MU /Y 95/ A X 15/ 1R
Bfat/ I8 /LR 18-34(MPa) / 8 pH
73,

H£ERR BT BROTERLE L ERDIE
EAERN, T, BOOEFHABL L, TBD
REZBHI->TNE (EHES) , Zo5HM
WD B TRV BN H D 720,
B FRIBATRE TR X T, REORE
OB L ATiEBN ImMUF, &E 50em
O Z I Z ST T, BEIEE: & %
fid 7 CEBIN TS, ZONOEBROFE
TiE, oL LERTEH SN bR
il % HAL TV,

1-5. g4 W78 /SAEES FQ2/BEH
o/ HETEAEES 10045LL £/Plate 1E,JN/FRZEH
200942 8 9H,

A F M R ERULEE LA

(N24°35'16.4", E099°5328.6", alt. 1878m)
ToBEESR : TEFR 65, 2.5RY/ 12/ 5 TEHK 200/ TE 4y Y:
BR7I50%/3FEE (F SGY3/1, ] 25GY43) /
Wtk B 68.8/Hi 7.85m/ M5 A 59, 65, 64cm/
Ft5eE % 6m/ARJTJE 108cm,

STHBERIE : MO St/ JRY /A 2 RS/ i3
Ba /100 /R 6-16(MPa) /118 pH
7.1,

EERR BZILE L < RIFTEOEA LA
{HETHo- (EHES . EHBKbY
T TW), TEORE TR0/ Ehv-
7o AR RS M, BEFFCT
¥ EAERE LI TOREAR % LTu v, hEsk
BN T, LA X b TUWIBATIC,
EfE3m, &m& 65SemDa 7 Y — TR B
WV, PIZELLTWe, BbEOHIX, EE
ThUYNRXOWAET 570, FHEFFEIC
HIERNH DD, IR L TREDHEEKR
BiE LTE6T., S%OEHGNER

HPML  BREEO T YR Ak 49

Bbh s,

1-6. RiER WiTiE /RAEERS FQ3/HEHME
o/ HETEHES EH/Plate 1F, O/J545 0 2009 4E 2
A 10H,

EE M ERTREE RS A ENERLAR
(N24°28"32.5", E100°02'52.8", alt. 1985m)
FZBENEER - TEFp 6 2.5R4/12/ 168K 400/ 10
(R S /36 (% 5GY 22, B 5GY4/4) /3E
ok B 70,7/ 7.62m/ oA 32, 38.5,29.5,
58.3, 49 2cm/#5EEE 7.75(E-W), 727(N-S)m/4R IT
J& 105cm,

STHBEREE : HUF St/ SR\ 5/ 1124 B/ 1157
Bt/ 1 i/ S5 3-27(MPa) /3% pH
53,

EFRR FeA = b K< L2 REEE
RO RETHoT (EHES) . HEARRRO
T DRGEERE LT-2 v 3 ¥ Cunning-
hamia lanceolata X |/ L TE-> TV A H 0D,
BUEBEROEHUL L TWh o7, T
HTHHZHR,

1-7. BRI /REES FQ4/BE M
H/HETERRED 10040 E/Plate 1G, P/FZH
200942 J1 10 A,

A EIR TR RS A R E L ESR
Mt (N24°28°31.2", E100°02'56.9", alt. 1955m)
FoREAESR 1L A 68 2.5R4/12/ 5 168K 200/ TE YL
R S9%/EE (K10GY32, B 5GY44) /ZE
TR R 67.7/81 7.75m/ W& 129em/ R
8.8(E-W), 5.84(N-S)m/4R T8 —,
SLHBIRER : MO S/ SR o/ H X R/ R
e/ i/ H B 2-10(MPa) /18 pH
62.

HEFIKR - EOEANHIL 1228, EH&, %
BIE2 <  MBNIRTH D (EHES),
NI 7 T T U BO—FE Hoyasp o4
7 JED—FE Peperomiasp.7i E 3L LTz,
RO 1-8 (FQ-5)DHgFr> & A THEZ BT,
W5 O RHNAEAR R O 2 35 % B TEY |
BEFT CREARZRI L TV, Mz
NTWDTsd, HEEHTRY,
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1-8. IER ‘HF /FREES FQ-5/HkK it/
e TEHES 100 EL4 L /Plate 1H, Q/FFZE B 2009
#£2A10H,

B ERATHBE IR S T R A R
(N24°28731.2", E100°02'56.9", alt. 1955m)
o BB L 762 7.5RP6/8/ B AL EK 60/TERI YL
3R HESIE/ZER (3 SGY32, B 5GY44) /
HERRFE R 71.0/8E 84m/ =& 60.5,37.5,53.6,
59 3cm/ A5t RERE 5.55(E-W), 543(N-S)m/AR I
142cm,
SLHOTRES  HOF S/ RS /A Y R/ TR
T 1/ 38 78/ 5% 2-100MPa) /1% pH
62,
HAERRTEO EOMBINIBRLFN, B, E
DERNRHD (EHE G , EBHATITME
D+FT, REORCAREELIFITIZAEZ T
W5, BHMZIX S/ X ) TIRO—TE Lepisorus sp.
WAL, BT 17 FQ4) & A U MM TH
L1-OfEIT W EZ X BND, BEVHE
. AR CRPOME X RIZ & DB EARNEREL
TV,
1-9. g4 W75 /HEES FQ-6/H¥KHE
B/ HETEABHES ANUA/Plate 2A, B, K/FHZ H 2009
#2100,
B ATEE RS B R SRR
(N24°28°29.2", E100°03'104", alt. 1921m)
RoBEIEER  TEF0 12 2.5R4/12/ 5 TE %% 160/ TERy Y2
{058 81.5%/ZE(0, (K 5GY3/2, B 2.5GY4/4) /
TR R 59.1/81E 10m/Ham )& 152.3cm/ B
P& —/ARIT/E 230cm,
STHOIRER WO bk / Y /12 R/ A
B0 1/ I 58/ HEREE 10-20(MPa) / 158 pH
69,
AT A XX RIFIEN B DEN D2
<. BHIFERMIOMICHN N B SL S, 2RI
RRMBOF (G 3) o 10FEIZERMC
M RN O e R E BN T, 4TIk
KERIANRTE TS, 1-10(FQNE%ITH
I IZBEEARRAOREGMEN, BEFTCTEEO
BERIZ L A HEAROERE LTV,

1-10. SiE4 JHifIE /ARAEES FQ7/HE HE
$o/HETEBES R/ Plate 2A, 1, L/AHE H 2009 4=
2H 100,

A B FEIR TTEE RIS R RERE R ZE IR
(N24°28°29.2", E100°03'10.4", alt. 1921m)
FoBENESR I (0 7.5RPS/12/ B 65K 80/TE¥
B3R 76.2%/ (0, (K 5GY3/3, B 2.5GY4/4) /
HERRR B 60.9/F1 7 9m/ M B 180cm/ iR
—/MR5T/E 180cm,

STHBIREE  HE Alimi/ R /1Y R/ e
o b/ I8 G/ R 10-20MPa) / 138 pH
69,

AERR BEIIBL T, TR LEL B0
LRV (FHES) . B0 E. AN
BETHEREN TS, BE 3miE&t
SINT= & D R EHROBGFTIZFED 1-9 (FQ-3)
LIESE I BN TS, 2RO
IS TWA T8, A LIRTEnteE H LIC
20 FOEROBEIND LEENED TV 3,
ZOEBP MR DFEARTH L0, b
DORERRNRLEND LI,

1-11. RiER WTIR /REES FQR /HXE
$/HETERHED 250-300 45/Plate 2C, J, M/FHE R
200942 A 10 H,

EF M R TR AT F =B AT
(N24°28'56.1", E100°0222.0", alt. 2216m)

RS RENEER: TEFo 60 2.5R4/12/ B 1EEL S00/TERY Y2
BER31%/ER (K 5GY32, T 2.5GY44) /
R B 60.3/# 9.06m/fIE)5 1374, 118cm
/TR 8.79(E-W), 6.90(N-S)m/AR 7T 196cm,
SLHOIRER  HOFE /IR 94/ B 2 B/ -8R
B4/ 8/ TR 3-32(MPa) /158 pH
77,

BRI L BIZRATEHE SV TS
25, m CRERA) HHORMENS LL,
REFEHPILANMEE , oSOt E
MOLOD, BENIBRIFTHD (EHES) .
HRITEIE 150cm, & & 80cm Ot THHA, [hH
DI=DBDOEEHR 150ecm D& Z AL THIKE
B REL T B, SFRORMIUT 1758 FHEEk
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ENFEVIHITEENRRINTNEZ LD,
FETERENT 250 ELA ETH B,

1-12. g4 REE /REES AN-1/B3E i
$/ HETEHHER 200 4284 L /Plate 2D, E,N/iiZ H
200942 A 16 H,

HEFHh: BT T\ AR
(N24°4244 3", E102°22'134", alt. 1930m)
ToBEIEER : TEF 2 10RPA/ 12/ 35 165K 1400/1LKy
Pt R 72.7% /TR (F 5GY3/3, B 2.5GY5/4)
JEERk S B 60.4/H1 5 9.52m/ s E 90.8,97.6,
Alem/RITELE 9.5(E-W), 8 25(N-Sym/fR7T/E
134¢m,

SLHMIREE : HOE SR/ R 55/ 0 2 R/ -
Bfa /0% @/ T HEE ) 5-24(MPa) /148 pH
75,

EBRR:EoE, L L ADREIZ
WAAUVBEFTH Tz (EHEES) . BiITIE%
BOREHBEORVESNH Y . ZIUuIEREN
BB EBVIAATEEOEBEEN, HiRIZ
PIiAREZ AN LD S, Ll &
RITIZFE o2 <BMRRV, A%, ZEMIC K
DIFEINTNB72, BIZITROEBEEIO X
LD TIHRELI-BNR6NS, WAR%
BT ENT-FBROBENOPITH 2 b T
WATD B IFBHRVAAYE-NRRL,
FEFUZIZ, Y AT OMRINEEEHEL T
W, BEREROH EIZR LN T-, R
JEIZIE 2mx<2m. B 60cm THHA, FOHIT
ELLTWARSD, HFRICITED N T
5. BEEHOOIMUOA DR IEH B ]IZE
L7=bDTHAH,

1-13. SiE 8 KRILE/AEES AN-2/HEK i
F/HETERIER 220 ELA_L/Plate 2F, O/sHA H
200942 H 16 B,

A5 B RE NN EREEE
(N24°37'52.3", E102°21'39.4", alt. 1950m)
RoRENEER  TEFp 62 7.5RPS/ 12/ E L5 200/1E8
Pt 65.4%/FE6 (R 2.5GY3/2, B 2.5GY5/4)
JEERRSR B 74.5/ 1% 7.05m/ =& 63.8,81.5,
435, 73 5cm/$81 R 7.8(E-W), 8 2(N-S)ym/ 4R Tt /&

A BREAO b Y SE E 51

165¢cm,

SLHMIRIR - U /R 55/ 0 X b5/ g
B/ @/ AL 2-160MPa) /18 pH
75,

HEEFRR B8, Bl biodbe < Bz
BEDROENT DR B ERETH E Y
LAy (GESEES) o FROBENICH D |
5 EEBTHENRTWEOT, BN (T
9V, A OMRITICIEBOEEY . &Y Tk
LTWRNEDD, BHERHE T O ZHMBET
LAIVTUW, Fio, WEIIMMEHO b, 7F
Al7e K AD T ENTERD, HEARIUT
ENTWRWE Y ThD, HIHEEMLFDOM
FEREFERELIEAERT, BIED L ZAMFEA
1O STV,

1-14. Shi8R HIHEREY /REBS CX-1/H
S FEER/HESE R 400 4E/Plate 2G, P/ H
20094FE2 A 18 H,

EF M TR RN ERT 4 /ML
T (N24°55'18.7", E101°3044.8", alt. 1880m)
FoBETESR : TEFo 62 10RPA/12/ 5 TER 500/ FEKy Yy
IR 654%/HE, (R 5GY3/4, B 2.5GY5/4) /
e R 55.8/HHE 8.3m/ )& 82.3, 68.8cm/
R 6.6(E-W), 9.2(N-S)m/FRTT/E 121.8cm,
STHMIRER : MO SERh/ R R/ H XY R/ R
PR/ it g/ T EEE I 10-18(MPa) / 1-58 pH
72,

EBRR A X B E BIE B L
BHHM, B L LAZT S
% (GHE4S , BFOENIZ, 7oy s T
MENT 2mx2m, & & 50cm DREZ K& T
SNz 6N TRy, ki, K-
Wt GRE) &2 5emiEE LWL 9 TH D,
a7 J— hFET, ARV AR X 2
Tz, HEARBUIR O N -7,

1-15. B8 HER /AEES CX28/B%K
B A4 /HETE 155 800 4E/Plate 2H, Q/FH4" A 2009
F2H 250,

B TSR EER L

(N25°01'53.8", E101°23482", alt. 2357m)
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SHERESR TEF 68 7.5RPS/12, 10RPS/12/ % 4E 5%
50/TE¥n YLt R 78.1%/ 58 (K 5SGY33, B
5GY4/4) /HERRFER ST.0/8E 42m/ @A —
/R 4.4m/ARITSE) 103,35, 220m,
STHMIRER MU St/ R rp/ H Y PR/ 133
B R 4/ 08 i/ R —/ 188 pH —,
HEBRR RRUEDHAM L I S IREEIZ B AT
ThHDH (EHED  FELCEAET DMEE
EIEMNE LW TZORMRARPIER L. b
DT, ZOHEBMER DIEARLZRS, Z
OEBHT 800 FIZ ERNC KR EEELIZL 5
BFEAOKRTHD EVbhTWD (i
HER R 2000)

1-16. fiEf LK /ARAEES CX-29/H
3 B A4/ HETERHED 200 5E/Plate 3A, 1//HE H
20094E2 7 25 H,
S AT SRIR BRI
(N25°01'53.8", E101°23'48.2", alt. 2357m)
FLHENESR . L Fo 60 LORPS/12/ 5 TE8K 70/1E8 Yk
IR 79.5%/ 30, (K 5GY3/3, B 5GY4/4) /3E
kB 56.2/H1E 8.67Tm/ M= A 76cm/ iR
7.05m/tR T8 93em,
SLHOIRER : MU S/ Y 58/ A X B/ R
B4/ /IR —/ 58 pH —,

BIKR: L& IO L ETRIUIR
i (EHEE4) . SERILICBAE L TO-fE
EBAELI-HLOTHH, RO 1-17 (CX-30)
He@pEEE T, S LERERLOAERK
HETHHID, ELOLLEARELD, MHEE
EOTEDRESR Wl 5 L AT R o> T,
1-17. fE4 AL A /AEES CX-30/H
3k B A/HETERIES RIY/Plate 3A, )/ H
200942 A 25 H,

Bh: Bk RERIE
(N25°01'53.8", E101°23'48.2", alt. 2357m)

SHENEER LSRR 10RPS/12/ 465K 100/ 168
YR 789% /HE (XK 5GY3/3, H 2.5GY5/4)
/BB 56.5/1 % 8.6m/ )& 65, 59, 62, 74
cm/#fEER 5.9m/FRJTJE 138em,

SLHOIREE : M ST/ JRY 5/ A 2 B/ 8

No. 15

Bt/ 8/ T —/ 438 pH —,
EFRR: NS H Y EH DR 2o TE
D, RV LITF->TVD (ENES) , %
ROz B4 LT B 2 2R AR
B LZLDT, ZOMEDEAD—DT

H5,
1-18. g% LRk /AEES CX31/H
Sk B A/ HETE 1S 300 4E/Plate 3B, K/fHA: B
20004E2H 25 H
EHH R SRR EERIR L
(N25°01'53.8", E101°23'46.8"", alt. 2350m)
SRENESR: TEF 62 7.5RPS/10/ B TEE 15/1EK Y
BERIZ0%/FEE (R 75GY3/2, 5 2.5GY4/4) /
kR B 67.1/1E 4.26m/ )8 35,14, 34,27,
3lem/#HTERR 3.68m/ARTTE 35,35, 63, 39%cm,
SLHOIREE M S/ Y b/ B X G/ iR
Bt/ 8/ —/ 188 pH —,
ABRR OIS b e
EEBREIOE VR 2 (EHEI)
SRz B A LT B EZ AR
BHELEZLOT, ZOMMOFEATHD,
1-19. RfEd AEFA /AEES CX32/H
3k B 4/HETERRS 8/Plae 3C,L/FHER
2009422 A 25 A,
A E TSR BRI L
(N25°01'51.9", E101°23'46.6", alt. 2352m)
FeRETESR: TEF 2 7.5RPS/10/ B 1L 100/1E8)
Yo 81%/3E( (K 5GY3R, B 5GY4/4) /3
kR B 67.5/818 4.52m/ =& 28, 29cm/ i ek
£ 3.2m/fRIC/E 88cm,
STHOEREE  HUFE i/ R4 95/ H ¥ g/ 118
B A/ -1 i/ e —/ 1338 pH —,
EBERR: A& b X HERIZE T O
Ronzsbon, EORELHET, KO
EIIRGTHD (ENEY , Mok
HIZM > TWATed, XFEEFHA T T
L5, BEICLHBOBHEAKEEIND, =
DOEFEOFART, b &b & BRHRARNOBE
DEFICEAE L TW-RETH D,
1-20. fRFER RIVE/FREES CX-33/8% B
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A/ TE #ttES < /Plate 3D, M/FHZE B 2009 £
2R 258,

T TR EREIL

(N25°01'52.7", E101°2347.5", alt. 2359m)
TERENESR TEF0 68 7.5RP6/10/ 5 TE KL 40/ FEK YL
B3R 843%/ 36, (R SGY43, E 2.5GYS54) /
R B 47.7/80 3/ 8 —/ R
245m/fR7TfA 12, 15, 15cm,

SRR HOE R/ R b/ H Y s/
B Rea At/ 08 i/ TR —/ 58 pH —,
B R VD722 AN
CREEZHEY K<V (EHES) , B3
L7k MRITA HEAT) AT e, SRl
DLz BA LT iR 2 RPN
WL-bDThs,

1-21. ff8 4 WK /SAEES CX-56/H% H
A= /HETE 45185 300 4F-/Plate 3E, N/FHZ B 2009 4
2H26H,

B BTSRRI L

(N24°59'54.8", E101°25'03.5", alt. 2300m)
FoRETEER : fEF0 (2 10RPS/12/ 5 TE %X 100/TEK e
{058 87 4%/ %D, (R 5GY3/2, H 2.5GY4/3) /
TERRSR B 74.3/K5 6.8m/ )& 55.2, 54,
37.6cm/HtTE% 4.5(E-W), 4.5(N-S)m/ AR ITJE
137cm,

STHNIRER O A/ R /B Y R/ R
Bt/ 8 8/ T E —/ T8 pH 73,
EERR: BT BT BRIl H
D, BEBEDRLRD e, T LITERZ S
Ll EHXIZRWEEDNS FHE4),
&b EHEORICE L-ARREIZE A
LTW=boT, RETEAFZEETHEN
REEXNTVWD, ZOANEZELE T D
FEATH S,

1-22. RiER SERE /AREES CX-57/H
SE B A/ HETEHEED 600 5/Plate 3F, O/FRE A
2009€E2 A 26 A,

EEH TSR ERE L

(N25°0001.2", E101°24'52.8" alt. 2342m)
FeBENEHR - TE S 7.5RP6/10/ B TE5L 300/1E8)

BNl BRED b T3 di

53

Yt 3R 86.7%/ 857, (£ SGY32, & 5GY4/4) /
SRR B 66,7/t 5.5m/ w8 —/ Rt ik
5.5m/MIC/E —,
SIHhIRER MY Fhifn/ R R/ B XY B/ R
Bt/ @/ TEEREE —/ S pH 7.1 .
AFRR B EEIZ < BT EOMN
DD, EBFRIUIZD~ARFTHD
(ESEE 5) , ZIRMROMIEIIZAEZ TEY
BRI BT SAFEELTWAZ EMD, 1]
MR I L EZONS, WH%&MT
B, (RSN TV B, SRIRILED GERE
DFART, ZOBIHABT LTV -HDTH
B,
1-23. (g4 5E /REBS CX-S8/BX B
A=/ HETEREHED 600 4E/Plate 3G, P/iHZS H 2009 4E
2A 2680,
B SRR BEERIE L
(N24°59'59.9", E101°24'50.6", alt. 2340m)
FeBEtESR 1L Fp (0 7.5RP6/10/ 5 AL 2K 300/1EK)
Yefr 3R 92.4%/FE 0 (K 5GY3/2, BB 5GY4/4) /
AR R 61.2/8% S.Im/ M & 8 —/ R
5.5m/tR 7T —,
STHUEREE : HAZ -/ JRY 1/ B Y e/ 48
AU /i e/ R —/ T pH 7L
BRI < B & bR ThAR
KETHD (ENHES) . BEIBEEAIER
SINbDEEBEZ LR, B HIEFSA
DOHIENRH D, —IRMEOWEIBIAEBT L TR
D, HEEEcEBEEZHENSGESRTY
%, SRIZUAED N7y S F SRR
DFEAT, Jox ZOHFNCBEL TWHD
ThHD,
1-24. 384 755 AAEES CX-61/H3kE HE
F/HETE45HER 300 4E/Plate 3H, Q/3HZE H 2009
£202680,
B R SRIRERR L
(N25°00'51.0", E101°24'34.7", alt. 2413m)
TEBETEER  TE 0 2.5R4/12/ BT8R | /TEky et
R 94.5%/ 36 (37 SGY3/2, B SGY4/4) /YEkk
F & 66.8/HR 8m/ M)A 67. 51em/BEAE 6m
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/AR ITIE 94.5cm,

SLHOIRER : MU /R 55/ A XY f2/ 1 18
AL/ 8/ R —/ 58 pH —,
EFRR RO NIE L BRbLLD0,
BENIE L<HIL, W) BITHSEd 5 mlfE
HREEBbNnd (EHE2) . T
WL ZIRAT, BV ALMEICAEBL
TW5, 1970 F MRS SN, FDL
ZTITFR YO S e o 1oy, BTEIXZ o
ANRFEATHDHEEZLNTWS, EHEEE
HETH, RSN TUVBR, #3255 2
DEFEDFAR EHEE SN A TSTFIZ R R
IR DBLETHA I,

2. BE Y UnAFOHHE
2-1. SAEFBE CX2/HEK HAE/HEHE S004F
/Plate 4A/FAH 200942 1 19 B,
A B AT IS AT T AR
(N24°53'59.8", E101°05'32.3", alt. 2325m)
REBEIEER {06 2.5R4/12/ 5 168K 600/ 464 Y
B 92.9%/Tu, (£ 2.5GY3/2, % 5GY54) /
HERFER 703/t 9.2m/ 7B 68, 83,703,
354, 68cm/ RS 7.7(E-W), 8.9 (N-S)m/HR IL/H
223cm,
SLHMIREE M Rhia/ IR 58/ A Y b/ 520
B b/ I i/ HIEREEE 3-14(MPa) /14 pH
AFRR B EORN LR, o, Y
%<, EFIXBA (ENES) . Baios
FADEFIFEENTWBHOT, HT. R
FTENTeE M LIZAe > T, (T3 4o
RO RERN ORI EH A0 M TH BT
B, BHY7Z0 RN b0 EBbhD,
FHED LD =AU b7 3% A3 EEL
Tu o,
2-2 SABEHES CX-13/H3E FI4£/#EEHBES T
/Plate 4B, K/#i#5H 200042 7 198,
B AE T P LSS AR 2 AR
(N24°54'01.4", E101°0524.7", alt. 2329m)
RsRENE$R : {LF-2 10RP6/10/ 35 68 30/TE¥ Yy

R 93.6%/ 3l (3R 2.5GY4/3, £ 2.5GYS/4) /
HELFSR R 60.4/11% 10.6m/iE/E 100,59.1,
58.5,67.2, 84.3cm/ R (R 9.5(E-W), 7.08(N-S)m/
I 286cm,

STHBIRIE MU Rlifi/JEY 58/ B X4 B/ -8R
St /I i/ TR —/ T pH6S
BRI AR B ML, E0&E D
HEY B, RREEH L DRV DRIEED
BAIRC by (G54 . Bofioc
RN TWT, 20 IO BFER TV
b, BELEOMOTTZAETLTEY, @
13 5 RDWHEN ST D & HIBREE
MH LT, —EEaIhi-EELLND,
2-3. SAEES CX-17/83K A 4/HTE#E <
/Plate 4C, /3?45 H 20094E2 H 20 H,

AHR BT R LB L s
(N24°52'56.0", E101°05'15.0", alt. 2307m)

T RENEER: AL (B 7.5RP6/10/ 3 1E3% 400/ 46K
YLt R 854%/ 36 (& 5SGY3/2, B 5GY4/4) /
HERER B 60.3/81E 6.63m/ i 4 85,52, 6022,
Stem/BHE% 5.2(E-W), 4.5(N-S)ym/AR I
169.3cm,

STHBERYE : U 48/ JR 2 5/ A X 15/ - HET 18
BT/ I /R —/ T pH 6.8
AERR: B 72 0 A< Atz 72 <
FETREDSHSLoB, THFFNRE <, BIEMERE
EThD (EHES) , BlTE TIEZIRMAN
ThHol- b b0 fhEOARA BEbH,
BTEIEEE SN TV VW BRI < OB
HICET LTS, HIENRETHEL, i
DARAZNYIHND & EIELY G L HE
MENDD, HETHAIDEENZEE X
bhb,

2-4. FREFES CX-18/H% B 4/HETE RIS <
/Plate 4D, M/FHZE 1 200942 A 20 B,

A F MR P LB LR
(N24°52'53.2", E101°05'19.2", alt. 2392m)
FoRETESR : TEF €2 2.5RS5/ 12/ 35 1E £k 400/ 16Ky
B U IE/BE (& SGY3/2, B8 5GYS5M4) /3
B R 63.0/% 11.88m/ M58 105, 160, 150
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cm /BITEEE 9.52m/4R 5T/E 327em,
STHhIREE : HOE AlimE/EY R/ B Y R/ R
ARt/ i i/ R —/ 148 pH
62,

EHERKRRAESZBRL, BLEHH DA, Bk
(2N H B, IEIYIGRTZH L,
BIEX 4ROBIRITOLHEL TS (&
F1EE 4) . BleREITIE DT B2 BT
DEFICEF LT, EAVNEL URF
DREREFFE D 2T, T2, B
BRI ITHES S RBIE L R2VWEHE H Y . BN
(ZITHER N2 Z &S, TEREAEE LW

HEEART AR Z L7oHHERTH D LN D,
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S B AT LS RS
(N24°52'54.6", E101°0501.0", alt. 2279m)
REBEAESR: TEFR 0 BALERE T/ E —/1ERge
R BREI T /36 (R— B—) /HERRR
— /R 7.53m/ B8] 55, 65, 100cm/ it AE
10.55m/4R 5T )& 240cm,

STHUERER : WO did/ Y 58/ A 2 b5/ - HeR
2ot/ ul/ e g —/ 5% pH S,
BRI L L REBIIRETH D03,
B0 NN, HAOECETFERDBR
LD (ENEES) . Mooz 58
WA DRFEOFNPAEL T b7 Y F
FERLELOT, BTSN IT Y F
DI0OARLLEDH Y . kbR E 22> TS, i
ALY, 8 HANIMBAE TH o7 & 5 72A5,
BT TV,

2-6. AEHE S CX-22/H%k B 4/HETERE <]
/Plate 4E/78Z H 2009452 H 20 H.

EFH TP LS LN ES
(N24°52'54.6", E101°0501.3", alt. 2289m)

T BEIS4R: TEFR 8 10RP5/12/ 5 158 200/ £ Yy
B3R 8540%/ 3, (£ 5GY3/3, B 5GY44) /3E
R B 64.3/8 5 6.77m/ 87 JE 105, 80, 82cm
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STHhIRES : IR Fhin/ R 58/ 0 Y B/ PR

B ZEEEO b Y Y3 55

2ot/ 18 @/ 3T —/ R pH S
AFKR T E <, B2 B RV, il
ORIF = BERIO L FIZSL > TV DT, R
W7D B ARFEDHENIRRPEYL D (1E)
E4) ., BECELNEL DT, WHIENRSEN
-7,

2-7. AEFES CX23/H%K HE/HEEHHER 500
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EF M AT ILET IR E
(N24°52'06.4", E101°03'51.6", alt. 2303m)
FoRETESR 7670 (0 2.5R4/12/ & TEEK S0/TERY
3R 85%/TE(7, (R 2.5GY3/1, B 5GY43) /3
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FiteEE 9.8m/HRIT/E 270cm,

SCHIERER : U b id /B T8/ A 24 B/ e
et gRpk /106 7/ T ERRE R —/ -4 pH
64.

BINREHIIE L THESE L RLBED
RV, MEIMBEE SOV BRICE L
TWB%, BN B30, Btz
FOMNDBRZD (EHES . ZIREOK
BEICATLTRY, (MRS % THFIC
AL o LEDbNE, EROTH
WZHBTID, MABFEV I WD L b,
Ltk KDPEFHTHAREMEDNH B,

2-8. AEE S CX-24/H3K B ALE/HETERE ~A
/Plate 4G, N/FRZ B 200942 /] 21 H,

B T I LEE A LB R
(N24°5210.1", E101°0343.9", alt. 2425m)

TS RETEER  (E 2 10RPS/12/ 38 15K 500/TEk T
BR779%/F (R 5SGY3/2, B 5GYH4) /3
TR R 58.4/H8HTE 12.7m/ M /A 210, 130cm/
LR 9(E-W), (N-S)m/HR JCJ& 315¢cm,
STHOIREE M A/ B/ B Y R/
gL/ 18 /R —/ B pH 6.l
EFKRR AT, e HDHOD, 4
. b8 BEH£< ., HuEIZIIZHORE
DELTWNROND 7 KIREEIZRAF TH -
7= GEJES) . BT 1 AR, 17Tm <o
WTSARIZAFE LTV D, ZIRRNOFER)
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RATAEFTLTEY, AFREZREVLO
LEbha,

2-9.FAEFES CX-27/83%k B 4L£/HEHE T~
/Plate 4H/F# H 200942 /1 23 A,

HEFH LT RON DM RN RS R
IINHIETE

(N24°5037.6", E101°11'22.5", alt. 2300m)
ToBEIESR  AEF (0, 2.5R/A/12/ B TERR —/TERY Y
B3R 61.3%/3E(0 (£ 5GY33, E 5GY4/4) /YE
ok 60.8/Ft T 8.93m/MarEJE] 160, 134, 117cm
Bt 9.6m/# JTJE 340cm,
STHUERER : A/ I8\ 4 58/ A X4 B/ R
Bt/ W/ TR —/ 8 pH 6T,
AERR: B Eox b L REBIIRAFTH
% (51ES) o WBEITRER > T
2 RO ARSXOHRTRROMEET, Mo+
FIAEB LW, AL CHENRES
nTnsg,

2-10. EBES CX34/H13K B A4=/HE TR 250
£ /Plate 41/7HZ H 20094E 2 f1 25 H,

S B ERETTSRRERE L

(N25°00'15.1", E101°25'11.1", alt. 2500m)

o REAESR : 16 |0RPS/12/ 5K 100/ 78y Y
R 72.8%/Hef8 (K SGY3/2, B 5GY44) /4
FkAE B 55.9 /KtE 12m/MarsJE 77.5em/ kR
6.2m/tRITE 90cm,

SLHBIRET  HhFE A /IR B/ R 2Y R/ Rl
B L/ i 8/ 5 —/ 138 pH
64,

EFR L BN b e REEIE 2V~
ABRAFTH T (FIES) . SREICET
BN o DN AEFTICRIBET 2 E B s,
WD 2-11 (CX-35) & 2-12 (CX-36) & &b
[RIFTAINE KRN OFRRD I AT LT
W5, SRIEILORHERNTH DD, 5%D
BH3EIZ L AERBEMIE ORI ES D,
2-11. AEHES CX35/H%k B E/HERIER 1~
W)/Plate — /f#H 200942 J1 25 A,

EEH IR R L

(N25°00'15.1", E101°25'1 11", alt. 2500m)
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ToREIRER : (L7 BATERR T /808 —/ 1ok
B AR T /A (R— ) /ERER
—/H 14.5m/ A5 & 118cm/BIFEAR 7.5m/4R
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ILHBIRER M A/ EY B/ H Y s/ R
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DI, FORRED IIRE VR, AFR
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£/Plate 4)/FHASH 200942 /1 25 H,
A B R SRR ERE L
(N25°00'15.1", E101°25'11.1", alt. 2500m)
FoRETEER: fEF 65 BRIERE T /8 63 —/ 1y
B BHER 1/86 (R—B—) /ERER
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ICHIRIR MU /Y /B Y e/ e
etk L/ 8 i/ R —/ 18 pH
64,
AERR BT, B b L2 < | R
MNHE2m<HBVDE ZAETHRMNETH LD
213 BN o TWNARREREEIZR <
2y (ENEE2) D BITHESET B FTHE
MELE, 210 (CX-34) | 2-11 (CX-35) &
[RIFFAZAETE LTV,

BIHFIAEOBIZIE, A RIEMEERE
R ANRBUT, HRESR B I6IN A RBURF,
BHETMHER. BT Y AP0~ B
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B Ktk 1997, ILEEL FERIFERZ R
FeAT () . EREHEYE 5/, pp. 263-308.
B, B

FHEF - £ - ¥ -HEH-EH
% BE 2007 < 2L AER NI L
BN TO F Y AAXFOIEERITE. BE
£ 7: 139-143,

RERETRREER (FR) . 2000. &R ILFE
A BRI, BEHA.

.301pp. E

N . BREEO b U Y oSX TR

57

IWFHFEZ -ENFA- EHH-EF- B
%8 BE. 20092 FEERFED F YA
% Camellia reticulata B EHIZ 351 HHEAE.
IR IE R TSRS 14: 21-27.

IWTHZ - ENFIA - E(PH- EF- &
%% BREE. 20000, FEEFEICEFTTD
kT NX DR —2008 FEBRHFAE D>
O. B IR iy TSR 14: 47-56.

E 8 - £ 55 - ENFIH - ILTHZ - HHE
]. 2008. KERMNERE (L7 i R HBF AR

tRERP IR R IR (R) . 1981 ERED
3%, 207pp. B ASHGEHIR S, AT

RS, PEE AR EFTERNS EE
KIEBEREEE TR RUE pp.19-25.

Plate 1. Cultivated old Yunnan camellia trees. A, I & K: Camellia reticulata *Shizitou i858, B &
J: C. reticulata ‘Dalicha KEEZ ', C: unknown C. reticulata cultivar, D & M: C. reticulata
‘Fengshancha B\ILIZS ", E, ] & N: C. reticulata ‘Shizitou 788, F & O: C. reticulata *Shizitou i
FEA’, G & P: C. reticulata ‘Shizitou $iiF88°, H & Q: C. reticulata ‘Juban 35F#°. 1: An injured stem.
J: Putting graft on the shoot.

Plate 2. Cultivated old Yunnan camellia trees. A & K: Camellia reticulata *Shizitou i85, A. B, 1
& L: C. reticulata ‘Pumencha Jfifi4%°, C, J & M: C. reticulata “Shizitou #i+%5°, D, E & N: C.
reticulata *Dalicha KEE%S’, F & O: unknown C. reticulata cultivar, G & P: C. reticulata *Dalicha %
HERERES, H & Q: C. reticulata ‘Xiangguocha tHE % . E: Striped appearance on the stem. I: The
root showing above the ground

Plate 3. Cultivated old Yunnan camellia trees. A, | & J: Camellia reticulata *Sebengucha 275 £,
B & K: C. reticulata ‘Yishanbiaomei |34, C & L: C. reticulata ‘Shisangchunse fAZHFE’, D
& M: unknown C. reticulata cultivar, E & N: C. reticulata ‘Donglin #K’, F & O: C. reticulata
‘Jinlumingchun &S, G & P: C. reticulata ‘Zixia 368, H & Q: C. reticulata ‘Songzike ¥A¥

=

Plate 4. Old Yunnan camellia trees growing in the wild. A-J: Plant habit of Camellia reticulata.
K-N: Flowers. The flowers of K, L, M & N correspond to the individuals in B, C, D & G, respectively.
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Plate 1.
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Plate 2.
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B L L e e A R A FE

PEERAEEMNELFLIZBITS by Y F
B A= #h B30 O HE A AR

FoA EV - ENEIY CE BB - F BB B HHT - F BEY

DoE LR SEE T939-2713 B (ILRE | P ET L4 D 42
2 hER L R EAT R E 650204 TIEERE RHTERK 132

A vegetative sketch of the home of Camellia reticulata (Theaceae) in
Heiniushan, Chuxiong, Yunnan Province, China

Tadashi Kanemoto" * Toshiaki Shiuchi" * Zhonglang Wang? « Jingxiu Li®
Baojun Feng” & Kaiyun Guan?

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

Abstract : As a part of a joint study between the Kunming Institute of Botany, the
Chinese Academy of Science, China and Botanic Gardens of Toyama, Japan, field
surveys of Camellia reticulata habitats were carried out in Heiniushan, Chuxiong, Yunnan
Province, China from February 19 to 22, 2009. Evergreen broad-leaved forest which is
considered to be the natural vegetation of the area, has been destroyed by human
activities and turned into secondary forests of Castanopsis — Lithocarpus spp., Pinus
yunnanensis and Alnus nepalensis. Forestation of Juglans regia and Fucalyptus regina
was observed. Eupatrium adenophorum, a poisonous alien plant was widely observed in
open places. The re-establishment and management of evergreen broad-leaved forests is
essential for the in situ conservation of C. reticulata.

Key words: Camellia reticulata, evergreen broad-leaved forest, in situ conservation
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Wik L EO ERIZ LY | ALEEic T g
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FHIFRERIROEEIZHT7-5 16,000 A B %,
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RrovsF i

R 077 233 (Camellia reticulata Lindl) (X
< Dbk b TR AR D G, Th
FTIZ 120 A EOFEREHSLTWS (f
[E Rl R ORI ZERT 1981), BB, K
PR, A O TIE R AR D R X
NAHIEN, BETD YRy, Dl
& bfetiEn 200 FELA L, MEELRR 50cm, A5 3
mEERDERR MR TEME] NS
NTWB (] 1997, 58 1998, FHHE{tL 2008),
I+ W‘\//*‘ﬂ’r@@pnufii i #‘)\Eﬁ; )l\-ﬁ
Bere EHARD SR 5 2, B e B A
b, & OEERVMIMALE S5, £/,
B IREA OEMEER L L DER
ETHESHRIZE L, TRATOIE] I
LIEEINTNWD, MY ARREATHE
B4 FR P ERO RN & A PaE RN i
PERELTEERDFICEATH O (Efth
1999), Mzl - EF A E=fE) & L THijie
BT P YAFKEE LTS (FERSE
e B AR AR FERT 1981),

200942 H 19 BE~2 H 22 BIZh T84
N Y R O EE AR O — OT%% ERE
FEREN LSRR AR L oD B A R A i L 7=,
ko33 B A MO BEA & HER FH OER
EHET D

FEH & HERATE

T E A LR O N TR g A 1)
T, b 24° 48, TERE 101° 05 (ZAVE L. ¥E
TITB L F 2,200~2,500m OFiFH TIT o7z

(Fig. 1), m=REHEME (R 1987) I2XDLH
A OFE TR 17°C, AR 900mm,
R A S R L. AR AR
I HTZ D BRI T,

FRE T ER EREATRICAIE T 5 L
B2 UGEET O E A 2 < B iE g
WS TWAD, BEEATIHA»DILTHE
THIR LA SN TWAERTS R e (Fig
2).
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=]

T
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Fig. 1. Map showing the survey site.

2009 42 H 19 B PEFFR BRI ST
AT EL AR [ > © BE RN P LSRR AR L~ B
L 22 BETO4 BRI 23 EETOMRSIZB W
THEAAEE 2508 L7= (Table 1),

koA BEROREER
BEREN P LRSI, Bl 100 28
ZBEBAE R AXOEEBATEL, R
BT L DIREEARE LT RESRTWS, =
NSO ERBIIERE < OMOZReEF, ED
WREIZEREN TV Z %<, g
HeERTER SO0 E VWY ER b EL, hY
VAAEOfEE LT o TR LN DA NeTE

Fig. 2. Deforested mountains in Heiniushan,
Chuxiong, Yunnan. Alt. 1840m.
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Table 1. Surveyed forest stands in Heiniushan, Chuxiong, Yunnan.

Date Forest

Number of
stands surveyed

February 19th  Alnus nepalensis forest

Castanopsis orthacantha - Lithocarpus dealbatus coppice

Pinus yunnanensis forest

Pinus yunnanensis scrub forest

—_— N N —

20th  Castanopsis orthacantha - Lithocarpus dealbatus coppice 3

21th  Alnus nepalensis forest

Castanopsis orthacantha - Lithocarpus dealbatus coppice

22th  Castanopsis orthacantha - Lithocarpus dealbatus coppice
Cyclobalanopsis glaucoides forest
Eucalyptus globulus plantation
Eupatorium adenophorum grassland

Pinus yunnanensis forest

Pinus yunnanensis scrub forest

NN

—_—— e

fiifEEDtED THRWERRMTHD Z Ehn (P
EFREL BEWIRERTZERT 1981) . dLshC
HEEL < OO EF R Y TIIRETNS
HMERRY D720, BRINZ b0 8% 207
EREETIR L WA bR SN,
LorL, 22 LTHEINTND bV 3FD
3L A & IARBE D S BT A H LR
LTV H00%<, R kiRsni &%
Zbhb,

— 4T, mEEfEE (R 1987) (& B,
USRS SERTARHT IO B L. MAkRE
. BARBIZT TR A1 JBERKE Castanopsis
orthaocarpus Franchet, ~ 7 /3 A J& [ K AT
Lithocarpus dealbatus (J.D.Hooker & Thomson
ex Miquel) Rehder, 2 FZ &7 7 40 L HJEIR
HIX Cyclobalanopsis glaucoides Schottky & 77
A B EZ T X BRI M Machilus
yunnanensis Lecomte, 7~ E B LIRS Litsea
cubeba (Loureiro) Persoon, & & J&HA{EHT
ARZF: [~ Neolitsea homilantha C. K. Allen, =
A L S

%

Cinnamomum  bejolghota

(Buchanan-Hamilton) Sweet 2ME S L. ZiuZ
INAFERRAED > S By 3% @R LA oY
/3% Camellia reticulata Lindley, & %77 % @44
&M# Eurya nitida Korthals, & A X J@4T
ARTif Schima wallichii (Candolle) Korthals, &
oV BEKETET v 2 U Ternstroemia
gymnanthera Sprague, EF / XBEF / Xg
LAAH llex Yunnanensis Franchet, ¥~ &%
By ~<E€B=rE%E Myrica nana Cheval.7s
ELBESN TV D, FHAMO BT Rk
BRI & B ARDRREERHIIILIC H ERKRIZIR
L. BAROEIMN « SEERFIE O MEERAR O E
BITERA OB FHAERAE EX b0
TWs (JEE 1974, Cindy & Ohsawa 2009)

4 B0 BB H A SERTAR COMERERIC
WTTIEMZRFEDREISTE T L TRV,

BAE HEARBIZ A B, T A g, H
T RB. =y AR ARREICEF ) R,

Eyvaszg, veTERE, b hXE, VX
B licium 73 ¥ OISR BIE S, BL~
IV TORIUNRCERER S 5 00 TSR AR & SEimt:
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Fig. 3. Secondary forests in slopes and valleys observed in this survey. A: Castanopsis
orthacanth-Lithocarpus dealbatusa coppice. B: Alnus neparensis forest. C: Soil profile
under the Castanopsis orthacanth-Lithocarpus dealbatusa coppice. Arrow shows
corrosion layer.  Scale bar indicates 10cm.
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Fig. 4. Secondary forests observed in heavily disturbed sites in this survey. A: Pinus vunnanensis
forest. B: Eucalyptus globulus plantation. C: Eupatorium adenophorum population. D: Pinus

yunnanensis bushland. E: Soil profile under the Castanopsis orthacanth-Lithocarpus
dealbatusa coppice.  Scale bar indicates 10cm.
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il . FHBEOmE»EH R HEELL TV,

NS OFEM A DB DAERIZ DV TIR,

LSEWETHTETH D,

TEMOBMILE < D OFIRE « TAREE
e U TR R RS, W
HAMEA AR ER T K Th D, RN
THRHELT, TTRVABERE
Catanopsis orthacantha, <7 733 A J& B BAT
Lithocarpus dealbatus 72 & D353 2 Hik/is
HERHI AR, T > F 2= Pinus yunnnanensis
M. FA&IK Alnus nepalensis SR Bz, &
WL T 22 E0 EE L NE b
TADHSHERE U 7o S THRIR e BRI A
L. N/ FROBL TR EHIC
RAohi (Fig 3), BETH MU YRR TE
Tk ERS AR D RN S L7,

LW BEEN T BT T, BRHIIZ Y
f R (R DSMERI T O fc) . TR
FHICHI- D REEL . SRR TEBAETH Y
HrTeR D ot = Y RDNA L Sl LTV Tz

(Fig. 4A, D). E BT =Y OEEX
HENE 22 EICRITT B 7o DB ER S D 2
Emn, HROBENSEET (Fig.4E), v
Fre YRR IND EEZOND, K
& LTI, 7V 2 Juglans regia H3 5% I\ Alnus
nepalensis RO F STl 7oA, 2 —H
U Eucalyptus globulus 13 A FAR LRI Z

BB LI BN & TV iz (Fig. 4B) .

7V I OFMHITIE, &% LT 572 Dtho
BIARZ AT DEMH Y, —N Y bk
TIIBEFIE L, FmE a2 ERAL
TW5, ZTOM, AX v aHEDKRES
Eupatorium adenophorum Spreng (¥ 7 Bt 3

RU TR (IAER, BHEM, RN E
BEAHANEA L, R SCHERIT N Ly
TIEMIMER & JURR L Cu e (Fig 4C), b
NEERET BT, PV AFAROAA
HTH D HRRERRE R BT DRERH D
N3, N2 BEELPIRER & 2 D& ORI
B, BUEORIDT D &, Okt

No. I5

~DEEIIHLbDEEZLND, TV
N E—ERD b Y RF IOV TR
HELTWDHOD, BIIETYH, HEOLE -
A THESX S, RBHE TETOBE)D A]
fed 720, ZHITHE S ABHHRILOBKRIZ X
o TH NI HERIRERAROIBIT N & HIZiE
Fr. k3% 0B AEHOEERHE &
BEREIND, EE, bV ASAXOBAETD
WO GHIZERZTNET 2BROK L%
BELTWDErF—AbHLNTHAL, FE
DOREIZLDBAOTH LT 7 LH4E MY
UNRFERY ERBUTLT L H K Eidn
ZIRN,

L1 b7 3% B A BERERC L HIF I
BOTITEAROEEBRIZCES E 2 T, LD
@nﬁ%iﬂﬁﬁ@ﬁ%%+‘ﬁ@#ém&

REZA B S A TR AT & D RE
J: +HFIHOH O HENLEEND,

ATHAS IR TERK 20 4R (1) [EIRRAE & koDt
BERTLSHEIKEE [y Y A XE=EMM
HREO-HO HHENTE) & LTEmEN
7o BRMIHEIZHT- - TTTEAREEE
MAREHTARBUT, A REENARB
FF. BHEFHRER, BT X HE0H~
IR HERC Ao 7e, FBLTENZIICIELE
LEiF 5,

5| ATk
B . 1998, \PIEWEMIRE 3 49 &
281pp. Bkt 3.
Cindy, Q. & Ohsawa, M. 2009. Ecology of
subtropical evergreen broad-leaved forests of

& 53

Yunnan, southwestern China as compared to
those of southwestern Japan. J. Plant Res.
122; 335—350
BHE - & JT%. 2003, ERTEALIT. 303pp
ﬁ@@ﬁ%ﬁ,ﬁﬁ.
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BIWRZ v 788 (14)
KIFFER « FRIEMER O XEWFERRE

WLRFiEYE  T939-2713 IR _LHEE 42

Materials for the Flora of Toyama (14)

Takaaki Oohara & Survey group for the flora of Toyama,
The friends of the Botanic Gardens of Toyama

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

Abstract: Through our recent field and herbarium surveys, 12 taxa are now newly
recorded as being members of the flora of Toyama Prefecture. They are Poa humilis,
Tradescantia albiflora, Liparis purpureovittata, Gypsophila muralis, Sedum mexicanum,
Lespedeza floribunda, Lespedeza inschanica, Chamaesyce humifusa, Euphorbia
cyparissias, Ludwigia decurrens, Scutellaria indica var. parvifolia and Lindernia antipoda
var. verbenifolia. Additional localities in Toyama Prefecture have been confirmed for
Berchemiella berchemiifolia, Mitrasacme pygmaea and Ixeris polycephala, which had
previously been known to exist in only a few localities. All specimens cited in this paper
are preserved in the herbarium of the Botanic Gardens of Toyama (TYM) and the

herbarium of the Toyama Science Museum (TOYA).

Key words: flora, new localities, new records, Toyama, vascular plants
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Fig. 1. Poa humilis collected in Toyama City (TYMZ22505). A: Upper part of plant.
Scale indicates Scm. B: Inflorescens. Scale indicates 5mm.

Fig. 2. Tradescantia albiflora collected in Imizu City, Toyama Prefecture (July 5,
2009. TYM22512). A: Plant. Scale indicates 5em. B: Flower. Scale indicates 5
mm.
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Fig. 3. Flowers of Liparis purpureovittata in Tateyama Town, Toyama Prefecture
(July 3, 2009).
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FEOATZF L0 R o REFIR L3S
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AT D LER T AR TIZAMN OB LAFE H
BAUNMCRHENSD & LTV A0, [EERFIR
B A AT ] Tl B IR LT, i
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Fig. 4. Gypsophila muralis at flowering
stage in Toyama City (June 9, 2009.
TYMZ22513). Scale indicates lem.

W5, ARG D E RO T
DEETH 7203, HEBOREARMRLT A
7 7 v h OB e SIS OEESET
L, & LR O Tl R IR G
B lH 2005, fER 2007), REFIR (FiE
1997) (CFLERD D B,
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Fig. 5. Sedum mexicanum collected in Toyama City (TYM22516). A: Non-flowering
stem. Scale indicates Smim. B: Inflorescens. Scale indicates lcm.

Fig. 6. Lespedeza floribunda at flowering stage in Tateyama Town, Toyama Prefecture
(Sept. 5, 2009). A: Flowering branch. B: Leaf. Scale indicates Smm.
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(Willd. ex Schitdl.) Prokh. 7 &4 7" 9-#}
AEIGELNTLDIEIARE LTI/NT
X0EETH NG (Fig 8A), —H LT
EZARATHEHBICHONDREIBD 2=
% YU C maculata (L) Small RREEHRGT
D /NA =%V T C. prostrata (Aiton)



78

Bull. Bot. Gard. Toyama No.

Fig. 7. Lespedeza inschanica at flowering stage in Tateyama Town, Toyama Prefecture
(Sept. 5, 2009). A: Flowering branch. B: Back side of flower. Scale indicates Smm,

Fig. 8. Chamaesyce humifiusa at flowering and young fruiting stage in Himi City,
Toyama Prefecture. (Aug. 16, 2009). A: Plant. B: Young fruit,

15
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Fig. 9. Euphorbia cyparissias collected
in Nyuzen Town, Toyama Prefecture
(TYM22521). Scale indicates 1em.

Fig. 10. Ludwigia decurr‘ens ollected
inToyama City (TYM22522). Scale
indicates 1cm.
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Fig. 11. Scutellaria indica var. parvifolia at flowering stage in Toyama City (May 11,
2009). A: Plant. B: Inflorescens.

Fig. 12. Lindernia antipoda var. verbenifolia at flowering and young fruiting stage
in Toyama City (Oct. 3, 2009. TYM22524). A: Plant. B: Inflorescens. Scale in-
dicates lem.
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Fig. 13. Berchemiella berchemiifolia
collected in Toyama City (TYM
22527). Scale indicates lem.
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No. 15

Fig. 14. Mitrasacme ppygmaea collected in Takaoka City, Toyama Prefecture (TYM
22528). A Plants. Scale indicates Scm. B: Leaves. Scale indicates Smm.
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Fig. 15. fxeris polycephala collected
in Uozu City, Toyama Prefecture
(TYM  22530). Scale indicates
Scm.
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Materials for the fungus flora of Toyama Prefecture (8)

Makoto Hashiya

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

Abstract: Four rare fungi, Tricholoma cingulatum (Almfelt) Jacobashch, Climacodon
pulcherrimus (Berk. & M.A. Curtis) Nikol, Piptoporus quercinus (Schrad.) P. Karst.,
Coltricia montagnei (Fr.) Murrill were found in Toyama Prefecture, Japan. They are new

to the fungus flora of the Prefecture.

Key words: central Japan, fungus flora, new records, Toyama Prefecture,
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Fig.1. Tricholoma cingulatum (Almfelt) Jacobashch (M.Hashiya 10284). Scale bar
indicates Secm

Scale bar indicates 2cm.
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Fig.3. Piptoporus quercinus (Schrad.) P. Karst. (M.Hashiya 10035). Scale bar
indicates 2cm.

Fig 4. Coltricia montagnei (Fr.) Murrill (M.Hashiya 9843). Scale bar indicates Scm.
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