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Studies on Clonal Mass-Propagation of Calanthe sieboldii

by Using Tissue-Cultured Shoot Primordium Method. *

Masao Yamamoto", Kenji TaniguchiZ), Ryuso Tanaka®

Katsuhiko Kondo? and Kiyoshi Hashimoto®
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Summary

Calanthe sieboldii, a Japanese terrestrial orchid, is one of the most popular orchids
for ornamental purposes in Japan. However, this species does not propagate vigorously
in both natural and tissue culture conditions. Thus, tissue-cultured shoot primordium
method (Tanaka and Ikeda, 1983) was applied for mass-propagation of this species.

By improving the sterilizing method, the meristems excised from November to May
were less contaminated (contamination rate = 0~6%). Survival rate of meristems in BS
medium was better than that in MS and 1/2MS medium as the basal liquid medium.
Modification of the B5 medium by reducing of the concentrations of micro elements,
CaCl, and Fe-EDTA resulted in the increase of the survival rate. Shoot primordia
were induced from the meristems in this modified B5 medium supplemented with 2.0
mg/ £ BA. Then protocorm-like bodies (PLBs) were obtained from shoot primordia
after transplanting onto agar medium with the same composition. These PLBs were
massively and rapidly propagated by culturing in the same liquid medium. After two
months of culture in the liquid medium, the number and fresh weight of PLBs became
about 11 and 10 times, respectively. PLBs regenerated plantlets easily by plating onto
agar medium. The plantlets were then acclimatized easily.

Successful method of clonal mass-propagation of Calanthe sieboldii established in
the present experiment may be applied for other species of Calanthe.

* Contribution from the Hiroshima Botanical Garden No. 43
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2 Laboratory of Plant Chromosome and Gene Stock, Faculty of Science, Hiroshima University
¥ Hiroshima University

) The Hiroshima Botanical Garden
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Introduction

Since mass-propagation of orchid with meristem culture was successfully reported
in Cymbidium by Morel (1960), many horticulturally important, epiphytic orchids such
as Cymbidium, Cattleya, Dendrobium and Oncidium have become popular due to the
application of this tissue culture technique. Whereas propagation by tissue culture of
the terrestrial orchids such as Paphiopedilum (Huang, 1988), temperate Cymbidium
(Wang, 1988), Calanthe (Tahara, 1977) was reported previously, but has not yet been
applied practically.

Orchids have generally been propagated through protocorm-like-bodies(PLBs), but
recently, it was shown that they can be propagated through tissue-cultured shoot
primordium (Sato ef al.,1987). The tissue-cultured shoot primordium” has some speci-
fic characteristics for mass propagation. It proliferates vigorously and rapidly, and easi-
ly regenerates numerous plantlets of any plant species when it is placed onto agar
medium with appropriate hormonal combination (Tanaka and Ikeda, 1983). However it
has been difficult to induce such tissue-cultured shoot primordium line in the terrestrial
species of orchids except for Spiranthes sinensis (Sato et al.,1987).

The spring-flowering species of the Japanese Calanthe and their hybrids are culti-
vated as useful ornamental orchids in Japan. In these species, beautiful hybrid and poly-
ploid plants have been obtained by artificial inter-specific crosses (Tahara, 1986) and
colchicine treatment, respectively (Tahara and Kato, 1987). On the other hand, the
plants of Japancsc Calanthe species are now rarely found in nalural habitats because of
the extensive exploitation of the growing area and plunder of the plants by men.

Calanthe species have low propagation rate in natural as well as cultivated condi-
tions. Therefore, establishment of efficient tissue culture method of Calanthe has been
seeked. In Calanthe, callus and shoot formation has been reported, but production and
propagation of PLBs and shoot differentiation from PLBs were very difficult (Tahara,
1977; Shimasaki and Uemoto, 1987). Consequently, Calanthe orchids are still not so
popular as ornamental plants.

In this study, therefore, the tissue-cultured shoot primordium method was applied
for clonal mass propagation of Calanthe sieboldii (Fig.1).

Materials and Methods

[Plant material and sterilization]

Shoot buds of Calanthe sieboldii Decne. were obtained from the plants cultivated in
the Hiroshima Botanical Garden.

After removal of leaf sheathes, shoot buds were sterilized by shaking in 0.1%(v/v)
benzalkonium chloride solution for 5 or 10 minutes, 1%(v/v) sodium hypochlorite solu-
tion for 5 or 10 minutes, and 70%(v/v) ethanol for 5 or 10 seconds, and finally rinsed
with sterilized distilled water three times. Shoot meristems with one or two leaf primor-
dia of 0.3-0.5 mm wide and 0.5-0.7 mm long were microsurgically taken out from the
axillary buds on the shoot bud.
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Fig.1. Flowering Calanthe sieboldii.

[Culture media]

Liquid media of Gamborg’s B5(B5)(Gamborg et al., 1968), Murashige and
Skoog(MS) (Murashige and Skoog, 1962) and 1/2 MS media (half strength of macro,
micro and organic elements) were used as the basal media. Each medium was
supplemented with benzyladenine (BA) and « -naphthalene acetic acid (NAA) at diffe-
rent concentrations and adjusted at pH 5.7 ~ 5.8 with KOH or HCI (Table 4,5,6,7).
Sucrose concentrations added were 20g /¢ for BS5 medium, and 30g /{ for MS and
1/2MS media. Among the 3 basal media, B5 medium was selected for testing the effect
of the components of the media on the survival rate of shoot meristem. The constitu-
ents were divided into three groups; macro (NaH,PO, - 2H,O, KNO;, (NH,),SO,,
MgSO, « 7H,0), micro (CaCl,, Fe-EDTA, MnSO, * 4H,0, H3;BO;, ZnSO,  7TH,0,
Na,MoQ, - 2H,0, CuSO, - 5H,0, CoCl, - 6H,0, KI), and organic elements (Nicotinic
acid, Thiamine - HCl, Pyridoxine * HCl, myo-Inositol). CaCl, is usually considered as a
macro element, but in this experiment it is treated as a micro element in convenience.
Then, each of three elementary groups was varied at 3 different strengths, 1, 1/2 and
1/4, respectively, and combined with each other to make 27 kinds of the media (Table 7).
All of these modified B5 medium were supplemented with 0.02mg / £ BA and 2.0mg /¢
NAA (B5-9) or with 2.0mg/ £ BA alone (B5-16). Induced PLBs were plated onto No.5
agar medium (see Table 7) supplemented with BA and NAA each at a concentration
of 0.0 or 0.02mg/ £ , sucrose at 10 or 20g/ ¢ , and 9g/ { agar. Test tubes and Erlenmeyer
flasks used for these experiments were sealed with aluminium foil before autoclaving
for 15 minutes at 121 C.

[Culture conditions]

Shoot meristems of Calanthe sieboldii were placed in test tubes(30mm X 200mm)
containing 25m{ liquid medium and cultured on a rotary culture equipment (100cm
diameter) at 2 cycles/minute. The cultures were maintained at 22°C under continuous
illumination of 3,000 to 5,000 lux by fluorescent lamps. Plantlets were induced by
transferring the cultures onto agar medium at 25 C under 16-hour photoperiod of
1,500 lux fluorescent lamps.
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[Sections of cultures]

The materials cultured were cut into five or six portions, and fixed with FAA (70%
ethanol: formalin: glacial acetic acid=90: 5: 5). The fixed materials were embedded in
paraffin after dehydration with a series of n-BuOH. They were cut into 10-15 #m sec-
tions in thickness and stained with Delafield’s hematoxylin.

Other experimental methods were described in results and discussion.

Results and discussion

1) Contamination of microbes

Since the in vivo shoot bud culture systems of Calanthe previously rcported were
highly contaminated with bacteria, fungi and so on, it has been considered that
elimination of microbial contamination from shoot meristem culture is rather difficult
(Tahara, 1977; Shimasaki and Uemoto, 1987). In contrast to the high contamination
rate (25-48%) in sterilization method I, very low rates of microbial contamination
(0.0-5.9%) were obtained using the method II (Table 1).

By using the different sterilization method for shoot bud culture of Calanthe,
Tahara (1977) previously reported that microbial contamination rate was low in March
and high in May. Similar result was also obtained in the present experiment. It seems

Table 1. Difference in contamination rate of shoot meristems of Calanthe sieboldii due to
different sterilization methods and plating season

Contamination

Sterilizing method* Plating season of microbes (%)

0.1% benzalkonium chloride for 5 minutes April 1988 8/ 32** 25.0%
I — 1% sodium hypochlorite for 5 minutes May 42/168 25.0
— 70% ethanol for 5 seconds June 35/ 79 443
— sterilized distilled water 3 times July 14/ 29 48.3
Total 99/308 32.1
0.1% benzalkonium chloride for 10 minutes November 1988 4/137 2.9
— 1% sodium hypochlorite for 10 minutes December 1/ 85 1.2
I — 70% ethanol for 10 seconds March 1989 0/ 31 0.0
— sterilized distilled water 3 times April 0/ 32 0.0
shoot buds were vigorously shaken in each May 9/153 5.9

step

Total 14/438 3.2

* After removing leaf sheath, lateral buds were sterilized for 5 or 10 minutes in 0.1%(v/v)
benzalkonium chloride solution, for 5 or 10 minutes in 1%(v/v) sodium hypochlorite solution,
5 or 10 seconds in 70%(v/v) ethanol, and finaly rinsed three times with sterilized distilled
water. After these procedures, apical meristems with one or two leaf primordia were excised.
** Number of shoot meristems contaminated / Number of shoot meristems plated.
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that shoot buds are wrapped firmly with leaf sheathes in late autumn through spring,
during which microbes may not propagate vigorously. However, in May, leaf sheathes
become loose as leaves sprout, and consequently new axillary buds on shoot buds can
be exposed to active microbes. Also, micro surgical excision of shoot meristems is very
difficult in May through October, because growing axillary buds become to have hard
surface.

Our sterilization method for Calanthe is only applicable for the meristem culture
during cool season, but it is easier and better than other sterilizing methods. For exam-
ple, the time of sterilization by this method is 25 minutes which is shorter than that of
Tahara’s method (60 minutes), and contamination rate by our method was 5.9% even
in May and that of Tahara’s method was 52%.

The size of shoot meristem used for the previous experiment was 1.5-2.0mm in width
and length (Tahara, 1977). In our previous experiment using the same size of explants,
survival rate was very high but meristem tissues rapidly and vigorously developed into
single shoots. In the present experiment, we obtained PLBs and mass of shoot primor-
dia by using 0.3-0.5mm size of shoot meristems. Therefore, the size of explant is an
essential factor for obtaining the cultures suitable for mass propagation. Small size of
meristem explants has been used for elimination of viruses in many plant species. In
Cymbidium, virus-free plant was obtained by culturing 0.1mm shoot meristem (Morel,
1960,1964).

As virus infection has been a serious problem for cultivated Calanthe, it is necessary
to investigate whether virus free plants can be obtained by shoot meristem culture.

2) Effect of basal medium

Among the three basal media tested, B5S medium gave the highest survival rate of
shoot meristem (56%), and those of 1/2 MS and MS were 15.7% and 4%, respectively
(Table 2).

Table 2. Survival rate of shoot meristems of Calanthe sieboldii in different basal media

Basal medium Survival rate Plating season
MS P 3/75%  4.0% April 25 - May 16, 1988
1/2MS ® 8/51  15.7 June 27 - July 4,1988
B5Y 43/77  56.0 May 16 - May 25, 1988

D Concentration of each element for each medium was full strength. MS medium was supplemented with
3% sucrose, and B5 medium was supplemented with 2% sucrose.
Concentrations of macro, micro and organic elements were reduced to the half of MS. 3% sucrose was
added. }
% Number of shoot meristems survived / (Number of shoot meristems plated — Number of meristems con-
taminated). Survived shoot meristems were defined as those not turning brown after one month of culture.

2)
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Table 3. Ionic concentration of MS, 1/2MS and B5 medium

Composition of cation (%) Composition of anion (%) Total ionic
concentration
Medium NH,* K+ (Ca?*" Mg2+ Na* NO;~ H,PO,~ SO~ C¢~ of medium (me/ ¢)
MS 41.5 40.3 12.1 6.0 79.4 2.4 6.0 12.1 49.6
1/2MS 41.5 40.3 12.1 6.0 79.4 2.4 6.0 12.1 24.8
B5 6.4 77.4 6.4 6.4 34 774 3.4 12.7 6.4 31.9

In the previous reports of the shoot meristem culture of Calanthe, Tahara (1977)
and Shimasaki and Uemoto (1987) used MS medium as the basal medium. Total ionic
concentration of macro inorganic elements of B5 medium is lower than that of MS
medium, but higher than that of 1/2MS medium (Table 3). Percentage of NH,* in B5
medium is very low and that of K™ is very high compared to other two media (Table
3). Therefore, it is possible that these differences of components might affect the sur-
vival of the meristem of Calanthe.

For shoot meristem culture of Calanthe, only agar medium has been used (Tahara,
1977; Shimasaki and Uemoto, 1987). In the present study, we used liquid medium with
a rotary culture at 2 cycles/minute. In liquid culture, it is expected that nutrients can be
continuously supplied to the meristem tissues. Moreover, both inhibition of shoot
elongation and enhancement of shoot primordia formation occurred not only by ap-
plication of appropriate growth regulators but also by changing the polarization to the
direction of gravitation with continuous rotation. Hoppe and Hoppe (1987) used liquid
medium by the same reason and succeeded in shoot meristem culture of an European
terrestrial orchid, Ophrys apifera.

3) Effect of growth regulators

In MS and 1/2MS medium, the effect of supplemented growth regulators was not
clean because plated shoot meristems almost died (Table 4,5). In contrast, they sur-
vived in all of the combinations of BA and NAA concentrations, when B5 medium was
used. Consequently, the most effective combination of plant growth regulators was not
clarified (Table 6).

In the previous reports, requirement of growth regulators differed according to the
size of explants. Tahara (1977) reported that relatively big size(1.5-2.0mm) of shoot-tips
of C. discolor and C. sieboldii required the addition of NAA and BA to MS medium
for the survival and the formation of PLBs and callus-like tissues. However, smaller
size of shoot meristems of C. discolor survived on 1/8 MS medium without growth reg-
ulators and formed green tissues (Shimasaki and Uemoto, 1987).

On the shoot meristem culture of Cymbidium Sazanami var. ”Haruno-umi”, the
optimum concentration of growth regulators was affected by the size of shoot meris-
tem, namely number of leaf primordia. In the medium without growth regulators,
organ formation rate in the culture of shoot apices with 4 and 6 leaf primordia
(70-100%) was higher than that with 2 leaf primordia (30%). However, the rate of
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Table 4. Results of the shoot meristem culture of Calanthe sieboldii in MS
medium modified by the combination of NAA and BA

BA (mg/ ¢)

NAA 0.0 0.02 0.2 2.0 4.0
| %] 6 ] 1] 16 ] [21]

0.0 1/4 ** 0/3 0/2 1/4 0/2
2 ] 7] 12] 17 22

0.02 0/3 0/3 0/3 0/3 0/3
3] 8 | 13 | 118 | 23 |

0.2 0/2 0/2 0/4 0/2 0/2
| 4 ] 9 | 14 | 19 | 24 ]

2.0 0/3 0/3 0/4 0/4 0/3
5 | 110 ] 15 | 20 | 25 ]

4.0 0/3 0/3 0/3 0/4 1/3

* Treatment No.

** Number of survived shoot meristems / (number of shoot meristems
plated(4 shoot meristems) - number of shoot meristems contaminated).
Survived shoot meristems were defined as those not turning brown after
one month of culture.

Table 5. Results of the shoot meristem culture of Calanthe sieboldii in 1/2MS
medium modified by the combination of NAA and BA

BA (mg/ ¢)

NAA 0.0 0.02 0.2 2.0 4.0
I N I [ Y R T3 R 'Y

0.0 0/1 ** 0/2 1/3 0/4 1/2
2 | | 7 | 12 | 17 | 22

0.02 0/2 0/2 1/3 0/4 1/1
3] 8] 13 18] 23]

0.2 2/2 0/1 0/2 1/2 0/1
I8 N TN 57 R U R 7Y

2.0 0/2 0/1 0/3 0/2 0/2
5 | 10 | 15 | 20 2]

4.0 0/2 0/2 0/2 1/2 0/1

* Refer to table 4.
** Refer to table 4.
Survived shoot meristems were defined as those not turning brown after
one month of culture.

7
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Table 6. Results of the shoot meristem culture of Calanthe sieboldii in B5
__medium modified by the combination of NAA_and BA .

BA (mg/ ¢)

NAA 0.0 0.02 0.2 2.0 4.0
IS S I3 R FVS B 5T RN F1Y

0.0 2/4 ** 0/3 2/3 2/2 1/3
=] | = [ =

0.02 3/4 3/4 2/4 3/3 0/4
EX 18 | [13] 18] 23 |

0.2 2/3 1/3 1/3 2/3 2/2
[ 4] [ 9 ] 14 19 | 24 |

2.0 2/3 3/4 0/3 1/2 1/1
15 | 110 | 15 ] 120 125 |

4.0 1/4 2/3 1/3 2/2 3/4

* Refer to table 4.
** Refer to table 4.
Survived shoot meristems were defined as those not turning brown after
one month of culture.

organ formation of the latter was increased to 80% by the addition of BA (Kim and
Kako, 1982).

These results suggest the possibility that the shoot meristem culture of Calanthe
sieboldii may also be affected by the growth regulators if the size of explants is
changed.

4) Effect of each element of B5 medium

In each medium with 1/4 strength micro elements (medium No.7 ~9, No.16 ~ 18,
No.25~ 27; see Table 7), survival rate of shoot meristems after one month of culture
was higher than those containing 1/2 or full strength micro elements.

A similar result has been reported in shoot meristem culture of C. discolor, in
which survival rate was the best at 1/8 strength of MS medium (Shimasaki and Uemo-
to, 1987). On the shoot meristem culture of Ophrys apifera, reducing the concentration
of Ca®* to the level of micro elements resulted in high rate of survival (Hoppe and
Hoppe, 1987). The addition of micro elements except Fe-EDTA caused marked inhibi-
tion of growth of seedlings of Bletilla striata (Ichihashi, 1979). From these results,
therefore, it may be concluded that reduction of the concentrations of Ca?' and minor
elements has beneficial effect on the survival of explants.

Three months after initiation of primary-culture, the cultures were classified into six
types; (1) producing abnormal structure with growing leaf primordia, (2) slightly swell-
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Table 7. Results of the shoot meristem culture of Calanthe sieboldii in different concentration and combination
of macro, micro and organic elements of B5 medium

Concentration and combination

(ratio to the original medium) Survival Type of the Type of the
Medium rate? cultures in cultures in
No. Macro Micro Organic —————— B59 medium® B5-16 medium®
elements elements elements Number %
1 1 1 1 1/8 13 =2 -
2 il 1 1/2 0/8 0 = £
3 il 1 1/4 2/8 25 e Al
4 il 1/2 1 3/7 43 = —
5 il 1/2 1/2 5/7 71 C1,SP1 SP1
6 il 1/2 1/4 3/7 43 = =
7 il 1/4 1 8/8 100 C2,Al Abl,Al
8 il 1/4 1/2 6/8 75 C2,Al PLB1,Abl
9 il 1/4 1/4 6/8 75 SP1,Shl Al1,C1,PLB1
10 1/2 1 1 2/8 25 - =
11 1/2 1 1/2 0/8 0 — —
12 1/2 1 1/4 0/8 0 — .
13 1/2 1/2 1 2/8 25 - Shl
14 1/2 1/2 1/2 3/7 43 = Abl
15 1/2 1/2 1/4 2/8 25 — A2,Shl
16 1/2 1/4 1 6/7 86 Cl,Al Al,Ab3
17 1/2 1/4 1/2 7/8 88 PLB1,Shl Cl1,Abl
18 1/2 1/4 1/4 4/8 50 C1,8hl C1,Abl
19 1/4 1 1 0/8 0 = =
20 1/4 1 1/2 1/8 13 - -
21 1/4 1 1/4 0/8 0 - —
22 1/4 1/2 1 1/8 13 = -
23 1/4 1/2 1/2 1/8 13 - —
24 1/4 1/2 1/4 1/8 13
25 1/4 1/4 1 5/8 63 A2 Shl
26 1/4 1/4 1/2 6/8 75 A2 Shl
27 1/4 1/4 1/4 5/8 63 Al s

Four shoot meristems were sampled in each medium.

D Survival rate(%)= [Number of shoot meristems survived /(number of shoot meristems plated - number
of shoot meristems contaminated)] X 100. Survival rate was investigated after one month of culture. The
percentage in each medium (No.1-27) was calculated from the total explants cultured in B5-9 and B5-16
media.

Growth response after 3 months of culture. — : shoot meristems turned brown and died, A © shoot
meristems which were slightly swollen but did not turn brown, C : callus-like tissues, SP : shoot primor-
dia, Ab : Abnormal structure growing leaf primordia, PLB : protocorm like bodies and Sh : shoot.

3 B5-9=B5 medium supplemented with 0.02mg/ ¢ BA and 2.0mg/ { NAA.
4 B5-16=B5 medium supplemented with 2.0mg/ ¢ BA.

2)
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Fig.2. Various types of cultures induced from shoot meristems of Calanthe sieboldii
in modified B5 medium and section of shoot primordia. A, Shoots (type 3) in B5-16
medium No.13. B, Abnormal PLBs (type 4) in B5-16 medium No.9. C, Callus-like
tissues (type 5) in B5-9 medium No.19. D, Differentiated roots from callus-like tis-
sues (type 5) after transplanting on agar medium. E, Shoot primordia (type 6) in B5-
16 medium No.S. F, Section of shoot primordia induced in B5-16 medium No.5.

A-E ; Scale bar=1cm, F; scale bar=0.2mm.
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ing but not turning brown in color, (3) producing one or two shoots in most cases
(Fig.2-A), and multiple shoots (five to ten shoots) in few cases, (4) becoming pro-
tocorm-like bodies (PLBs) which consisted of the green normal type and the white
swollen abnormal type (Fig.2-B), (5) producing friable callus-like tissues with yellowish
white-color (Fig.2-C) which turned into shaggy structure with differentiating roots after
transfer onto agar medium (Fig.2-D), (6) producing compact shoot primordia with
milk-white-colored, conglomerate structure with many small round nodules (Fig.2-E),
which obviously differing from callus-like tissues and PLBs.

According to the results on morphological and anatomical analyses for the shoot
meristem culture of Spiranthes sinensis (Sato et al., 1987), some of the PLBs are consid-
ered as precocious branches but most of them were considered as developing somatic
embryos (Taniguchi and Tanaka, 1990).

Shoot primordia of Calanthe sieboldii induced in the present experiment were con-
glomerate with small round nodules about 0.5mm in diameter, and without leaf primor-
dia which are common in PLB. By the anatomical observation of shoot primordia,
meristem tissues were shown in epidermal layer as well as inner region (Fig.2-F).
Therefore, this mass of shoot primordia seemed like a mixture type of a somatic
embryo (PLBs) and a shoot primodium (Sato et al.,1987).

5) Induction of PLBs

Shoot primordia induced in B5-9 medium No.5 (see table 7) were transplanted onto
No.5 agar medium supplemented with 0.02mg/ ¢ BA and 0.02mg/ { NAA. After three
months of culture, many PLBs were induced on the surface of the shoot primordia
(Fig.3-A).

Fig.3-A, PLBs induced from shoot primordia on medium No.5 supplemented with 0.02mg/ ¢ BA and
0.02mg/ £ NAA. B, Proliferated PLBs. Scale bar=1cm.

11
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6) Growth rate of PLBs

Since PLBs did not grow on agar medium 5 months after transfer; they were trans~ ———

planted into B5 liquid medium (B5-16 medium No.5, see table 7). Then PLBs startcd
to grow again on this medium and formed numerous small PLBs on the base of each
PLB. They proliferated vigorously and rapidly (Fig.3-B) and number of PLBs increased
about 11 times, and fresh weight about ten times respectively after two months of sub-
culture (Table 8). The growth rate of PLBs of Calanthe has not been reported pre-
viously because of the difficulty in its induction from shoot meristem. In Cymbidium
Sazanami var. "Haruno-umi” which had been considered to have high multiplication
rate, 7.9 times increase in fresh weight was obtained 8 weeks after inoculation of 0.4g
mass of PLBs on optimal ionic composition medium for Cymbidium (Ichihashi, 1989).
Therefore, the growth rate of C. sieboldii was better than that of Cymbidium Sazanami
var. "Haruno-umi” although the culture medium and condition used were different be-
tween these two species.

Thus, practical clonal mass-propagation of C. sieboldii seems to be possible by em-
ploying our culture method.

7) Shoot induction

PLBs plated onto No.5 agar medium (see table 7) grew vigorously irrespective of
the concentrations of BA, NAA and sucrose tested and regenerated roots and shoots.
Particularly PLBs plated on medium with 0.02mg /{ NAA and 10g/ { sucrose showed
best growth. Twenty days after transplating to this medium, PLBs differentiated into
young plantlets with buds, rhizoids and roots, and leaves were produced on the plant-
lets by the 60th days (Fig.4-A,B,C). Plantlets were, then, potted with sphagnum moss
after removing agar from roots and acclimatized for 2-3 months in a small space cov-
ered with vinyl. These plantlets grew well like seedlings in green house after acclima-
tization (Fig.5).

Fig.4. Plantlets fromation from PLBs, 20(A), 60(B) and 120days(C) after transplantaion onto the agar
plate. Scale bar=1cm.
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Table 8. Propagation rate of PLBs of Calanthe sieboldii

Growth
Test Initial
tube After one month of culture After two months of culture
No.
Number of PLBs ~ Fresh weight Number of PLBs” Fresh weight Number of PLBs  Fresh weight
1 3 0.11g 26 [8.7]2 0.56g [5.11® 45 [15.0]® 1.86g [16.9]®
2 3 0.12 5 [1.7] 0.43 [3.6] 23 [7.77 0.70 [5.8]
3 3 0.14 12 [4.0]1 0.53 [3.8] 35 [11.77 0.97 [6.9]
Average 3 0.12 14.3 [4.8] 0.51g [4.3] 34.3 [11.4] 1.18g [9.8]

Three PLBs originated from same bud were plated in each test tube.
1 Number of PLBs over 1.5mm diameter was counted.

2 Number of PLBs after culture / initial number of PLBs.

% Fresh weight after culture / initial fresh weight.

Medium; B5-16 medium No.5 (see Table 7).

Concluding remarks

The method described above has a potential to be applied for clonal mass-
propagation of other species and hybrids of Calanthe. More experiments on media, cul-
ture conditions and other factors will be required to apply the method for broad range
of genotypes of Calanthe. For C. sieboldii, somaclonal variation must be investigated
using acclimatized plantlets to realize the commercial scale of production by utilizing

the propagation method developed in the present study.

Fig.5. Plantlets after acclimatization. Scale bar=5cm.
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Bulletin of the Hiroshima Botanical Garden, No.13:17-50, 1991.
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Table 1. A list of native plants observed in Mt. Kanmuri in this investigation

F1 ASOORETHER S NEIL B LAY H 5%

Species _ Locality
Ogawa . . Specimen number*
Scientific name Japanese name Ushiodani
B Matsunoki

PTERIDOPHYTA < %4
Lycopodiaceae k% / H X%

Lycopodium clavatum Linn. ChT I HXT O O B3313 c¢6536
¥ Lycopodium obscurum Linn. TYRVARF O cC4012
Lycopodium serratum Linn. FYINPTT LN O O B6245 C3953
Osmundaceae ¥ >~ A #
Osmunda cinnamomea var. Yz rFYE <A O O O A6541 B6781 €3993
fokiensis Copel.
Osmunda japonica Thunb. ¥tr<q O O B3311 c6528
Pteridaceae '7 5 K}
Coniogramme intermedia Hieron. 47X RxEr <4 O b 6303 B 3308
Dennstaedtia hirsuta (Sw.) Mett. ex {1 X 2 ¥ O B6819
Migq.
Pleurosoripsis makinoi (Maxim. ex 77743 % O A6548
Makino) Fomin
Pteridium aquilinum var. latiuscu- 7 5 ¥ O c6535
lum (Desv.) Und. ex Heller
Sphenomeris chinensis (Linn.) w307 O A6564
Maxon
Plagiogyriaceae ¥/ # ¥ 4%
Plagiogyria semicordata subsp. YoV Ty O O O A3300 B6793 C4110
matsumureana (Makino) Nakaike
Aspidiaceae + ¥ 5#
Acystopteris japonica {Luerss.) TAEATTY O B6778
Nakai
Arachniodes standishii (Moore) VERS 2 4 O O O A6561 B2942 C4094
Ohwi
Athyrium clivicola Tagawa A77H4x77¢ O O O A6556 B2896 C4108
Athyrium vidalii (Fr. et Sav.) YvA4XT7I¥ O O B3309 C3902
Nakai
Athyrium wardii (Hook.) Makino tunA{ x75¥ O B6974
Cornopteris decurrenti-alata YrFEVy O O O AS6550 B2913 C3903
(Hook.) Nakai
* Cyrtomium fortunei J. Sm. RV O B 6453
Diplazium squamigerum (Mett.) Fasys iy o O A6565 B 2897
Matsum.
Dryopteris dickinsii (Fr. et Sav.) C. #F 7 V%7 % O B 2927
Chr.
Dryopteris expansa (Pr.) Fraser- ¥ 3275 ¢ O A 6555
Jenkins et Jermy
Dryopteris sabaei (Fr. et Sav.) C. IV <A 4535 o O A3299 B6355
Chr.
Leplogramma pozoi subsp. NS4 O A6552

mollissima (Kunze) Nakaike

t Reported from the area for the first time.

* Specimen number (A-) was collected in Ogawa course above alt. 900m, (a-) in Ogawa course be-
low alt. 900m, (B-) in Ushiodani course above alt. 900m, (b-) in Ushiodani course below alt.
900m, (C-) in Matsunoki course above alt. 900m, (c-) in Matsunoki course below alt. 900m.



FLORA AND VEGETATION OF MT. KANMURI, YOSHIWA OF HIROSHIMA

21

Species —Locality
Ogawa Specimen number*
Scientific name Japanese name IEISEIOTEm .
Matsunoki
Lunathyrium pycnosorum (Christ) N2 &€V 4 /57 O B 2910
Koidz.
Polystichum ovato-paleaceum I FTA T o O A6559 B6973 C3955
(Kodama) Kurata
Polystichum retroso-paleaceum HhTA T o O A6539 B2917 C3908
(Kodama) Tagawa
Polystichum tagawanum Kurata 4 F7TENF O B3314
Polystichum tripteron (Kunze) Pr. Y 2w &I % O O A3303 B2937
Thelypteris japonica (Bak.) Ching NY #4775 ¥E O B3315
Woodsia manchuriensis Hook. A4 O B 6821
Blechnaceae > %
Struthiopteris niponica (Kunze) YIVHYT o O A6568 B6763 C6516
Nakai
Aspleniaceae F vt v ¥ FH
Asplenium incisum Thunb. VI FVY O B 2941
Polypodiaceae 7 7 K%}
Lepisorus ussuriensis var. distans IV /R 7 O b 6299 B6806 C6474
(Makino) Tagawa C3899
Polypodium fauriei Christ TR TVFVE o O A6544 B 2885
SPERMATOPHYTA #ET1EH Gymnospermae #-T-1E4
Cephalotaxaceae A X % v ¥
Cephalotaxus harringronia (Knight) /4 4 X 7 O O A6870 B4029
K. Koch var. nana (Nakai)
Rehder
* Cephalotaxus harringtonia (Knight) 4 X %Y O A3232
K. Koch
Taxodiaceae A F#}
Cryptomeria japonica (Linn. fil.) AF C 3889
D. Don
Cryptomeria japonica (Linn. fil.) 734X ¥ o O B 6368
D. Don var. radicans Nakai
Cupressaceae & ./ ¥ F}
Chamaecyparis obtusa (Sieb. et v/ ¥ 3070
Zucc.) Sieb. et Zucc., apud
Endl.
Angiospermae - FHEY) Monocotyledoneae B -FZEfELY
Gramineae 4 %}
* Arthraxon hispidus (Thunb.) a7 O b 6310
Makino
Aulacolepis treutleri (O. Kuntze) vuanNaxh sy O A6563
Hack. var. japonica (Hack.)
Ohwi
Brachypodium sylvaticum (Huds.) Y4 €T 7% O B 4268
P. Beauv.
Calamagrostis arundinacea (Linn.) /% ¥ A O b 6968 B4294

Roth var. Brachytricha (Steud.)
Hack.
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Species _ Locality o
Ogawa ) Specimen number™
Scientific name Japanese name Ushiodani
Matsunoki
* Echinochloa crus-galli (Linn.) 4 XET O B 4296
Beauv. var. caudata (Roshev.)
Kitagawa
¥ Eragrostis ferruginea (Thunb.) XS O B4322
Beauv.
¥ Festuca parvigluma Steud. MR HS O C3967
Microstegium japonicum (Miq.) T AT O B 7007
Koidz.
Miscanthus sinensis Anderss. AR F O 6837
Mubhlenbergia longistolon Ohwi FARXIATY O b 6317
Oplismenus undulatifolius (And.) 3 3 4 O O B4267 c6468
Roemer et Schultes var.
japonicus (Stend.) Koidz.
* Panicum bisulcatum Thunb. AHFE O b 6313
¥ Paspalum thunbergii Kunth ARXA ) L O O B4300 C6971
* Pennisetum alopecuroides (Linn.) ¥ % 5 I3 O B 4242
Spreng.
Phaenosperma globosum Munro YEFE O O A3101 C3973
Sasa palmata (Marliac) Nakai FTF Y O O O A31% B6444 C3928
Sasa senanensis (Franch. et Sav.) 7 = A 44 O O B4263 C4107
Rehder
* Sasa veitchii (Carr.) Rehder forma ¥ 2 77 T2 % O B 2908
tyugokensis (Makina) Murio
Cyperaceae # v 1) 74%
" Bulbostylis densa (Wall.) Hand.- 4 F/\FEF v 3 O B 4289
Mazz.
¥ Carex aphanolepis Franch. et IFTeTrH O 3966
Savat.
Carex curvicollis Franch. et Savat. VI X4 O A 4355
Carex dispalata Boott AFRY O B 2895
Carex dolichostachya Hayata var. I ¥<#h# 2% O O O A3204 B6413 C4104
glaberrima (Ohwi) T. Koyama
Carex foliosissima Fr. Schm. T H YRy O O O A3416 b4185 B6432
C3929
Carex japonica Thunb. eI O A3378
Carex morrowii Boott h Ry O O O A3375 B6408 C4115
T Carex olivacea Boott var. angustior I ¥< 3 3 X4 O B4319
Kukenth.
Carex siderosticta Hance YA O (3952
* Cyperus orthostachyus Franch. et w3 & 2 O B 4297
Savat.
T Scirpus wichurae Bocklr. T TG AN @) B4339
Araceae I A EF
Arisaema iyoanum Makino FEITT Tl O b 6981
PR
Arisaema japonicum Blume SN A O O O A4006 b4206 B2900
C3964
¥ Arisaema robustum (Engler) Nakai kuny >4 3% O

Commelinaceae /L7 %
* Commelina communis Linn. Va7 O b 4280
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Species Locality
Ogawa . Specimen number *
Scientific name Japanese name G .
Matsunoki
Stemonaceae Y ¥ 7 7%}
Croomia heterosepala (Baker) FN7) O O B6349 C3982
Okuyama
Croomia japonica Migq. B XFN7) O B4194
Liliaceae 1) #
Disporum sessile Don FIF eI VY o O A3122 b4181 B6414
Disporum smilacinum A. Gray Faa)) O O B6420 C4116
Erythronium japonicum Decne. AT O O A3193 B6447
Heloniopsis orientalis (Thunb.) C. ¥ aw ¥ =737~ O b 4178
Tanaka
* Hosta albo-marginata (Hook.) aNFRY Y O B4298
Ohwi
Hosta montana F. Maekawa FANFRT Y O a 6515
Lilium cordatum (Thunb.) Koidz. /31! O A3415
Lilium japonicum Thunb. ) O O A2921 c6511 C3999
Maianthemum dilatatum (Wood) <A YLV O B 6452
Nels. et Macbr.
Paris tetraphylla A. Gray DTINKT T O O O A4350 B6421 C3978
Polygonatum falcatum A. Gray Fazx O O A 3366 B2887
Polygonatum lasianthum Maxim. R ey ab [ 2w o M) O O O A3121 B6406 c6530
C4023
Polygonatum macranthum (Max- *+ 4 F)Laz1) O O A4005 b4207 B6776
im.) Koidz.
Polygonatum odoratum (Mill.) 7w koo O
Druce var. pluriflorum (Miq.)
Ohwi
Smilacina japonica A. Gray L O O O A3128 B6267 C3893
Smilax china Linn. FNPYANT O O B6348 c6529
Smilax nipponica Miq. YFVET O O b4211 B4236 C6840
Smilax riparia A. DC. var. ussur- 7% 7 O O B6439 c6531
iensis (Regel) Hara et T. Koyama
Tricyrtis affinis Makino ywy/xrbF2 O O A3418 B6247
Tricyrtis macropoda Migq. YwhhhFR O c6462
Trillium smallii Maxim. oAV y o O A4349 B4186
Veratrum grandiflorum (Maxim.) /N4 74 VY O A3316
Loes. fil.
Dioscoreaceae ¥/ A EF}
Dioscorea gracillima Miq. ¥ koo O b 4200 B2929
Dioscorea japonica Thunb. Y<v/4% O b 6939
Dioscorea septemloba Thunb. FrNFaou O O O A3225 b4201 B4234
c 6447 C3927
Orchidaceae 7 ~#+
* Calanthe discolor Lindl. ¥ A O b 6411 B6407
Calanthe tricarinata Lindl. FX TR O A4343
Cephalanthera erecta (Thunb.) F¥Frov O A 3960
Blume
Cremastra unguiculata (Finet) Finet + o > 5 ~ O €394
Goodyera foliosa (Lindl.) Benth. 74 &/ ¥ a227» O O O A6553 C3896
var. laevis Finet
Liparis krameri Franch. et Savat. JIHINFVT O b 4202




24

SUDA et al.
Species Locality
Ogawa . Specimen number*
Scientific name Japanese name s .
Matsunoki
Liparis kumokiri F. Maekawa 7EF)Y VY O O A6844 B4245
Oreorchis patens (Lindl.) Lindl. = B O O O A3399 B2884
Platanthera minor (Miq.) Reichb. %%/ P> Fvwy O A3341
fil.
Yoania japonica Maxim. Yavkxs v O
Dicotyledoneae W F#AEY
Chloranthaceae * ') 3 7 #
Chloranthus serratus (Thunb.) 75T XA O O O A3334 B2918 C3988
Roem. et Schult.
Salicaceae ¥+ ¥#}
Salix gracilistyla Mig. Aav ¥ O b 6882
Salix sieboldiana Blume Yevr ¥ O b 7006
Juglandaceae 7 )V I %
Pterocarya rhoifolia Sieb. et Zucc. H'7 7'l 3 O O O A3179 B2922 C3987
Betulaceae W%/ %
Betula grossa Sieb. et Zucc. IXA O A 3268
Carpinus japonica Blume 7T O O B4131 c6466 C4112
Carpinus laxiflora (Sieb. et Zucc.) 7H 57 o O A3056 B4028
Blume
Carpinus tschonoskii Maxim. 4IXTT7 O O B4048 C4009
Corylus sieboldiana Blume P EANZAR O O O A3199 B4044 ¢ 6485
C3910
Fagaceae 7' %}
Castanea crenata Sieb. et Zucc. 71) O B6951
Fagus crenata Blume 7F O O O A3295 B6390 C3918
Fagus japonica Maxim. 4 X7 O O A3036 b6289 B6895
Quercus acutissima Carruth. 7 XF O O B6394 c6482 C6836
Quercus dentata Thunb. H O ¢6533
Quercus monglica Fischer var. gros- 3 X+ 5 O O A3073 c6491
seserrata (Blume) Rehd. et Wils.
Quercus serrata Thunb. a3 @) b 6965
Ulmaceae =L %
Zelkava serrata (Thunb.) Makino 4 ¥ ¥ O B 6984
Moraceae 7 7%t
Morus bombycis Koidz. Y7 O 6514
Urticaceae 4 7 7 ¥#t
Boehmeria platanifolia Franch. et X ¥ 7<# o O A3335 B6825
Savat.
Boehmeria spicata (Thunb.) arvHY O b 6940
Thunb.
Bochmeria tricuspis (Hance) TH O b 6309 B4273
Makino
Elatostema laetevirens Makino Y2 brFkaY O A3152
Elatostema umbellatum Blume var. 7 7/¥3 vy O O O A3402 b6937 B6425
majus Maxim. ¢ 6506
Laportea bulbifera (Sieb. et Zuce.) &H TA F 7+ o O A3360 b6311 B4252
Weddell
Laportea macrostachya (Maxim.) I¥<4 5+ @) b 6345

Ohwi
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Species - Locality
Ogawa . . Specimen number *
Scientific name Japanese name smiee ;
Matsunoki
Loranthaceae ¥ KV %
Viscum album Linn. var. coloratum ¥ K1 ¥ 6418
(Komar.) Ohwi
Polygonaceae ¥ 7#}
Polygonum cuspidatum Sieb. et 1% F @) A3409
Zucc.
Polygonum debile Meisn. Iy un O O A3155 C3970
Polygonum filiforme Thunb. I eF O A3154
" Polygonum hastato-sagittatum FHINITFFDH O B 4309
Makino N
Polygonum longisetum De Bruyn 4 X ¥ 7 O b 6943 B4302
* Polygonum posumbu Ham. var. NFETF O b 6294
laxiflorum (Meisn.) Ohwi
* Polygonum scabrum Moench HFryF O B4341
* Polygonum thynbergii Sieb. et IVYUN o O A6547 b 6945 B4295
Zucc.
" Rumex obtusifolius Linn. IV FIFY O b 6300
Chenopodiaceae 7 7 H'#
* Chenopodium album Linn. var. T A O a 3376
centrorubrum Makino
Amaranthaceae ©1Fh
' Achyranthes fauriei Lev. et Van. k3444 /3 XF O B 4230
Catyophyllaceae F 73 3 #
Cerastium holosteoides Fries var. I I+ 7% O A 3425
angustifolium (Franch.) Mizushi-
ma
Dianthus superbus Linn. var. longi- 77 7F 7> 3 O O B4308 c6483
calycinus (Maxim.) Williams
Lychnis miqueliana Rohrb. A A @) B4227
Pseudostellaria heterantha (Max- 7F %A V7 O A3120
im.) Pax
Stellaria diversiflora Maxim. FINax? O A3125
Stellaria monosperma Hamilt. var. A4 ¥<w/ha~x O b 6321
japonica Maxim.
T Stellaria sessiliflora Yabe Irwnanx O C3974
" Stellaria uchiyamana Makino TwnanN O 6488
Cercidiphyllaceae 7% 7 5%
Cercidiphyllum japonicum Sieb. et %7 7 O A3284
Zucc.
Ranunculaceae ¥ ¥R 7'#
¥ Aconitum sanyoense Nakai Yravry O A3159 B6924
Actaea asiatica Hara nA4avaww O O A3129 C4102
Anemone flaccida Fr. Schm. —yrvw O O A3442 b4184 B4193
Cimicifuga acerina (Sieb. et Zucc.) F A /N a v~ O A6849 b6304 B4244
C. Tanaka
Cimicifuga simplex Wormsk. HIvFvavw O B4271
Clematis apiifolia DC. Ry I Ww O b 6999 B4288
Clematis japonica Thunb. Ny ar N O B 4286
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Species __ Locality L em e
Sezen i Specimen number*
Scientific name Japanese name [EEhieEnt .
Matsunoki
¥ Clematis japonica Thunb. forma TN aTIW O b 4216 B68%4
villosula Ohwi
Paeonia japonica (Makino) Miyabe ¥ < v+ 7t & O O A3392 B6438
et Takeda

" Rununculus hakkodensis Nakai FURI Ry v O b 6323 B 4260

" Rununculus japonicus Thunb. RTINS O b 4164
Thalictrum minus Linn. var. TEATZY O B4304

hypoleucum (Sieb. et Zucc.)
Migq.
Lardizabalaceae 7 4 Y#}
Akebia quinata (Thunb.) Decaisne 74 ¥ O O b4l48 B4033 c6176
Akebia trifoliata (Thunb.) Koidz. I Y )N74# VY @) B 6886
Berberidaceae  x ¥#}

" Berberis thunbergii DC. A F O O A3244 b 6286
Berberis tschonoskyana Regel FAINAF O b 4160
Caulophyllum robustum Maxim. VA I TRY O O A3422 b6809 B2886
Epimedium sempervirens Nakai FETAHY VY O b4174

Menispermaceae V7 7 UF
Cocculus orbiculatus (Linn.) TAVIZTTY O b 6888
Forman
Sinomenium acitum (Thunb.) VI T7Y O B4237
Rehd. et Wils.
Magnoliaceae €7 L v %}
Magnolia obovata Thunb. R F O O O A3252 B6376 c¢6500
C6839
Magnolia salicifolia (Sieb. et Zucc.) & &% @) O A3280 C4013
Maxim.
Magnolia sieboldii K. Koch i e A VL o O O B6898 €3990
Schisandra repanda (Sieb. et Zucc.) < 74 O O O A3039 b6287 B6353
Randlk. c 6470
Lauraceae - X ./ %#}
Lindera erythrocarpa Makino AFTFIF O  ¢6519 C3963
Lindera glauca (Sieb. et Zucc.) Y<agnNy O b 6950
Blume
Lindera obtusiloba Blume yragng O B 6401
Lindera sericea (Sieb. et Zucc.) VAT uEeY O
Blume var. glabrata Blume
Lindera umbellata Thunb. A k= O O O A3279 b4143 B4027
c 6532 C3939
Parabenzoin praecox (Sieb. et T77F x> O b 6967
Zucc.) Nakai
Papaveraceae 7 2 #t
Corydalis lineariloba Sieb. et Zuce. ¥ < I.> I ¥ C O A3449 B4172
Corydalis pallida (Thunb.) Pers. Javrsy O A 3406
¥ Corydalis pallida (Thunb.) Pers. Iv<Fres o O A3427 B6459
var. tenuis Yatabe
Cruciferae 775 +#
¥ Arabis stelleri DC. var. japonica ¥ =/\ % #5 O B 2933
(A. Gray) Fr. Schm.
Cardamine dentipetala Matsum. FANY XY o O B6426
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Species

Scientific name

Japanese name

Specimen number*

* Cardamine dentipetala Matsum.
var. longifructa (Ohwi) Hiyama
Cardamine impatiens Linn.
Eutrema haponica (Miq.) Koidz.
Crassulaceae N> 1 v U #
T Sedum bulbiferum Makino
Sedum subtile Miq.
Saxifragaceae ¥/ 3 ¥ #k
* Astilbe microphylia Knoll
Astilbe thunbergii (Sieb. et Zucc.)
Migq.
Cardiandra alternifolia Sieb. et
Zucc.
T Chrysosplenium echinus Maxim.
Chrysosplenium fauriei Franch. var.
kiotense (Ohwi) Ohwi
Chrysosplenium pilosum Maxim.
var. sphaerospermum
(Maxim.) Hara
Deutzia crenata Sieb. et Zucc.
Hydrangea hirta (Thunb.) Sieb.
Hydrangea luteo-venosa Koidz.
Hydrangea macrophylla (Thunb.)
Ser. var. acuminata
(Sieb. et Zucc.) Makino
Hydrangea paniculata Sieb.
Hydrangea petiolaris Sieb. et Zucc.

Mitella furusei Ohwi var.
subramosa Wakabayashi

Mitella pauciflora Rosend.

Rodgersia podophylia A. Gray

Saxifraga cortusaefolia Sieb. et
Zucc.

Saxifraga fortunei Hokk. fil. var.
incisolobata (Engler et Irmsch.)
Nakai

Schizophragma hydrangeoides Sieb.
et Zucc.

Rosaceae /YT Fk
Agrimonia japonica (Miq.) Koidz.
T Agrimonia nipponica Koidz.
* Aruncus dioicus (Walt.) Fernold
var. tenuifolius (Nakai) Hara

Filipendula kamtschatica (Pall.)
Maxim.

Filipendula multijuga Maxim.

Geum japonicum Thunb.

Malus sieboldii (Regel) Rehder
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Locality
Ogawa
Ushiodani
Matsunoki
O b 4188
O B 2932
O A3436
O B4198
O A 3408
@) b 7005
O O O A333%2
¢ 6460
o O A3331
O O A3452
O O O A3448
C3976
O b 4197
O b 4056
O O A 3260
O b 4155
O O O A3263
O B 4043
o O A 3247
O A3373
o O A3374
O A 3400
o O A3369
©C O A6560
O O b4205
C6828
O O O A3322
O B 4261
O A3430
O A3336
O A3364
O O A3202
O O b6917

b 4213 B4321
B 4336

B 6436
b 4171 B2880

b 4057 B 6758

B4031 C6513

B 2899

b 4196

b 7011

b 6296

B6375 ¢ 6525

B4277 ¢ 6526

B6818
C4011
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Species Locality
Ogawa . . Specimen number*
Scientific name Japanese name B
Matsunoki
* Potentilla criptotaeniae Maxim. IVEIYY O B 4255
var. insularis Kitagawa
Potentilla freyniana Bornm. IYNYFT) O b 4182
" Pourthiaea villosa (Thunb.) Decne. 7% %7~ % O A3277
Pourthiaea villosa (Thunb.) Decne. %<V % O B 6906
var. zollingeri (Decne.) Nakai
Prunus grayana Maxim. YIIAYs S O O B6404 c6469 C4002
Prunus jamasakura Sieb. ex. Koidz. ¥Y~#7 5 O O A3052 B7021
Prunus verecunda Koehne BRI T O O B4157 C3961
Rosa multiflora Thunb. AV O C3949
Rubus crataegifolius Bunge r<AFT o O A3229 B6909
Rubus palmatus Thunb. FHNI IV FT O b 4154 B4037
* Rubus pectinellus Maxim. AN TIAFT O O O A3266 b4055 B6360
C3880
Rubus peltatus Maxim. NRINAFT O O O A3242 B4137 C3886
Rubus phoenicolasius Maxim. IEHTAFT O B 6960
¥ Sanguisorba officinalis Linn. JLvEIY O B 4293
Sorbus alnifolia (Sieb. et Zucc.) C. 7XF+ 3 O O B6457 C4000
Koch
Sorbus gracilis (Sieb. et Zuce.) C. F > F ¥ FAH<F O B6757
Koch
Sorbus japonica (Decne.) Hedl. A A= o O O B639%5 c6471
Stephanandra incisa (Thunb.) aATAT Y O C4109
Zabel
Leguminosae < X
* Apios fortunei Maxim. RFEAE O B 6953
Cladrastis sikokiana (Makino) a1y )% O A3233
Makino
" Desmodium laxum DC. FAINXRE bNF O B4156
Desmodium oldhamii Oliver ITHh Ty O b 6297
Desmodium oxyphyllum DC. XA MNF O A3321
Dumasia truncata Sieb. et Zucc. T O O b6946 B4274 c 6486
Lespedeza bicolor Turez. forma YenF O B4050
acutifolia Matsum.
Lespedeza crytobotrya Migq. ZIISHNF O b 7001
¥ Lespedeza pilosa (Thunb.) Sieb. et FI/\¥F O b 7003
Zucc.
Pueraria lobata (Willd.) Ohwi s O B 4259
Wisteria brachybotrrys Sieb. et Y7y O b4149 B6961
Zucc.
Wisteria floribunda (Willd.) DC. 7Y O b 6882
Geraniaceae 7771V IH
Geranium thunbergii Sieb. et Zuce. 7>/ 3w O b 6944
Oxalidaceae . 71 ¥ /N3 %}
Oxalis griffithii Edgew. et Hook. I AIING O O O A3447 b4195 B6356
fil. C3945
Rutaceae 3
Boenninghausenia japonica Nakai <V htEV 7 O B4272
Phellodendron amurense Rupr. FNG O O B6881 ¢6490

Skimmia japonica Thunb. IYTLESR O O O A6859 B4145 C3906
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Species Locality
Ogawa ) . Specimen number *
Scientific name Japanese name Eishiseans .
Matsunoki
* Zanthoxylum piperitum (Linn.) Y T7H T IHFY O b 6889
DC. forma brevispinosum vav
Makino
Zanthoxylum piperitum (Linn.) THI ¥ ay O B4053
DC. forma inerme (Makino)
Makino
Polygalaceae & * N FF}
Polygala japonica Houtt. B ANE O b 4183
Euphorbiaceae } 7 ¥4 7 4%
Euphorbia sieboldiana Morr. et FYRTFA O O A3440 B6424
Decne.
Phyllanthus flexuosus (Sieb. et =PAMVE < o O A3251 b6959
Zucc.) Mnell. Arg.
Anacardiaceae 7 )V U F}
Rhus ambigua Lavallee ex Dippel Y7 71 O B 6935
Rhus javanica Linn., pro p. A NT O B 4040
Apuifoliaceae EF . FF
Ilex crenata Thunb. 1245 O O A4035 C3940
Ilex geniculata Maxim. 7oy xEFF O O O A3267 B6907 C3991
Tlex macropoda Migq. TANY O O O A3054 B6380 c6517
C4103
Ilex micrococca Maxim. yw3IXF 6450
Tlex pedunculosa Migq. vazg 6494
Ilex serrata Thunb. U XEFF O A3041
Celastraceae =3 F ¥#}
Celastrus orbiculatus Thunb. YN AERF @) A 3259
Euonymus alatus (Thunb.) Sieb. o vl B O O O A3236 B6281 C389%
forma ciliato-dentatus (French.
et Savat.) Hiyama
Euonymus fortunei (Turcz.) Hand.- V<4 F o O A3161 B6884
Mazz. var. radicans (Sieb. ex
Miq.) Rehd.
Euonymus lanceolatus Yatabe LFHFTI O O A3050 C3934
Euonymus macropterus Rupr. |<=PAVRIPAC & O A 3286
Euonymus melananthus Franch. et #7752 O O B6378 C3943
Savat.
Euonymus oxyphylus Miq. PANAY A O O O A3109 B4030 c6496
Euonymus sieboldianus Blume <3 O O B6383 C3958
Tripterygium regellii Sprague et ravn O b 4159
Takeda
Staphyleaceae 3V /¥77 U FFL
Staphylea bumalda (Thunb.) DC. IV /YU F O b4132 B4034
Icacinaceae Z 0% ¥ X T #
Hosica japonica (Makino) Makino 7 0¥ %4 X3 o O A3135 B2940
Aceraceae T 7F}
Acer argutum Maxim. TH I NALT O O O A3078 B4150 C3985
Acer carpinifolium Sieb. et Zucc. FFVJ /% o O A3258 B4136
Acer crataegifolium Sieb. et Zucc. V) ATT O B 6805
Acer japonicum Thunb. N FTHLT O O O A3256 B6764 C3998
Acer micranthum Sieb. et Zucc. aIIRHTT O O O A3049 B4127 C3954
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Species Locality
Ogawa. . Specimen number™*
Scientific name Japanese name Ushicgan .
Matsunoki
Acer mono Maxim. Ay HhIs O O A3257 B6373
Acer palmatum Thunb. AANEITV? O O B4061 C6832
Acer palmatum Tunnb. var, YeEIY O B 6349
matumurae (Koidz.) Makino
Acer rufinerve Sieb. et Zucc. TN H LT O O A3278 B4129
Acer shirasawanum Koidz. E e I A O O B6265 C3996
Acer sieboldianum Migq. ANGFIHLT O B 4036
Acer tenuifolium (Koidz.) Koidz. v+ 7 F7HIF O O A3255 C3877
T Acer tschonoskii Maxim. IRHTF O C3922
Hippocastanaceae + ¥/ ¥%+
Aesculus turbinata Blume bFF O O A3253 B6397
Sabiaceae 77 7 FE+
Meliosma myriantha Sieb. et Zucc. 77 7% O O O A3254 B2935 c6523
Meliosma tenuis Maxim. IYTANY O O O A6855 B2923 c6509
Balsaminaceae V') 7 &YV 7 E
Impatiens noli-tangere Linn. FYY TR o O A3213 b6325 B4233
Impatiens textori Miq. YUTERYY o O A3215 B4253
Rhamnaceae # U™ A€ K¥H
Berchemia racemosa Sieb. et Zuce. 7 =¥ FF O b 6956
Rhamnus crenata Sieb. et Zucc. 1V ¥* O  ¢6497 C4015
Vitidaceae 7 K%k
Ampelopsis brevipedunculata JTEY O O A6850 ¢6520
(Maxim.) Trautv.
Parthenocissus tricuspidata (Sieb. et v % O B 6897
Zucc.) Planch.
Vitis coignetiae Pulliat Y<7 Ky O O A3264 C3964
Vitis flexuosa Thunb. FrH T O B 6359
Tiliaceae > 7/ ¥#
Tilia japonica (Miq.) Simonkai At s O O O A3063 b6285 B6255
C4114
Actinidiaceae % ¥ EFt
Actinidia arguta (Sieb. et Zucc.) FNF O O A3262 C6833
Planch. ex Miq.
Actinidia polygama (Sieb. et Zucc.) v % ¥ & O O A3237 c6510 C3980
Planch. ex Maxim.
Theaceae Y/ 3FE
Stewartia pseudo-camellia Maxim. v v /3% O O O A3270 B6284 C3920
Guttiferae + b ¥1) v 7§
" Hypericum ascyron Linn. MEZVY O B4334
Hypericum erectum Thunb. FTEFYVY O O B4315 c6495
Hypericum pseudopetiolatum R. %474 + ¥ O O b6314 B6799 C3969
Keller
Violaceae X 3 L-#
Viola eizanensis (Makino) Makino A A3I L O b 4165
Viola grypoceras A. Gray YFVERAILV o O A4342 b4166
Viola hondoensis W. Beckeret H. 744 X3 L O A3115
Boiss.
Viola kusanoana Makino FFF¥FVERZAIL O O A3224 b4209
Viola shikokiana Makino YaAyAIV O O A4346 b4170
" Viola takedana Makino vFrR3IL O




FLORA AND VEGETATION OF MT. KANMURI, YOSHIWA OF HIROSHIMA 31

Species - Locality
Ogawa R . Specimen number *
Scientific name Japanese name Eishicdan .
Matsunoki
* Viola tokubuchiana Makino var. 74 eFRIV O B 2888
takedana (Makino) F. Maekawa
Viola vaginata forma satomii X Py s FAIV o O A 3450
shikokiana
Viola vaginata Maxim. A R o O A3395 B6431
Viola vaginata Maxim. forma Sato- # > A ¥ 2 3 L ¥4 O B 6885
mii (F. Maekawa et Hashimoto) ¥ >
Hama
Viola verecunda A. Gray YRAIL (ZaAd O B4142
23 V)
Stachyuraceae ¥+ 7 > %
Stachyurus praecox Sieb. et Zucc. F7 ¥ O A3195
Elacagnaceae 2" 3%}
Elaeagnus pungens Thunb. VA A O b 6890
Alangiaceae ') / ¥#
Alangium platanifolium (Sieb. et €IV /& o O A3227 b4058 B4039
Zucc.) Harms var.
platanifolium (Sieb. et Zucc.)
Harms
Alangium platanifolium (Sieb. et AV S O O O A323 B6384 c6481
Zuce.)Harm var. trilobum C6826
(Miq.) Ohwi
Onagraceae 7 % /3F+#
Circeae mollis Sieb. et Zucc. IXy=vy o O A3327 B4265
Epilobium pyrricholophum Franch. 7 7% /%7 O b 4292
et Savat.
" Oenothera Lamarckiana Ser. A=y aL sy O c4007
Haloragidaceae 71/ k7 7%
Haloragis micrantha (Thunb.) R. 7 / b7 74 O B 6941
Br.
Araliaceae 7 I ¥F}
Acanthopanax sciadophylloides avTTI O A3290
Franch. et Savat.
Aralia cordata Thub. AN O B4311
Aralia elata (Mig.) Seemann y5 7% O B 6922
Kalopanax pictus (Thunb.) Nakai ~ /»'J ) O O A3230 c6537
Panax japonicus C.A. Meyer rFFINZTY o O A3411 B6775
Umbelliferae 1) #
Angelica decursiva (Miq.) Franch. /¥ O B 4299
et Savat.

* Angelica inaequalis Maxim. NFEEY O B4222
Angelica polymorpha Maxim. IrkrFay O b 6919
Angelica pubescens Maxim. YK O O b7002 B4332 c 6463
Cryptotaenia japonica Hassk. RV o O A3091 b6318
Heracleum moellendorffii Hance ~ /N F 7 F O A3221

" Hydrocotyle sibthorpioides Lam. F KA 74 O b 4176
Osmorhiza aristata (Thunb.) Yr=rv O b 4212 B6412

Makino et Yabe
Sanicula chinensis Bunge v/ IUN o O A6843 B4217
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Species Locality
Ogawa . . Specimen number*
Scientific name Japanese name T 3
Matsunoki
Spuriopimpinella nikoensis (Yabe, k#4433 O O O A3146 b6921 B6813
ex Hisanti) Kotagawa c 6487
Cornaceae I X +#}
Cornus branchypoda C.A. Mey. r</3XF O A 3296
Cornus controversa Hemsley IXF O O A3249 C4105
Cornus kousa Buerger, ex Hance Y w:Kw O O B2905 C4014
Helwingia japonica (Thunb.) F.G. N} 4 # % O A3163
Dietr.
Diapensiaceae 1 777 x §}
Diapensia lapponica Linn. var. 4 74 # 3 O O B6419 C4117
obovata Fr. Schm.
Clethraceae ') a 7 7%t
Clethra barbinervis Sieb. et Zucc. Va7 O O A3285 B4026
Pyrolaccae A v 7 v wH
* Monotropastrum globosum H. Fravvy O O B6928 C3942
Andr.
Pyrola japonica Klenze 1Fxrvy O 6493
Ericaceae v v U#
Enkianthus campanulatus (Miq.) VA N AV O O B4126 C3950
Nichols.
Lyonia ovalifolia (Wall.) Drude A% 6518
var. elliptica (Sieb. et Zucc.)
Hand.-Mazz.
Menziesia ciliicalyx (Miq.) Maxim., w2 ¥3 v 5 % O O A3040 B4146
pro p.
Pieris japonica (Thunb.) D. Don 7+ V¢ O b 4045
Rhododendron japonicum (A. vaywywT O 6499
Gray) Suringer
Rhododendron kaempferi Planch. Y<v» ¥ O B 6980
Rhododendron lagopus Nakai T4ty vmsoy O B6798
v
Rhododendron reticulatum D. Don /%) 3 Ny Y O O b4l47 B4049 c 6472
Tripetaleia paniculata Sieb. et FTYYY 6762
Zucc.
Vaccinium hirtum Thunb. DRI F O O A6756 B6903
Vaccinium japonicum Migq. TN O O B6771 C4118
Primulaceae #% 5V v #}
T Lysimachia clethroides Duby FHhET A O O B4228 c6524
Lysimachia japonica Thunb. = o O A3218 b4208
Symplocaceae /A J FF}
Symplocos chinensis (Lour.) Druce %77 # ¥ O O B6253 c6505 C4004
var. leucocarpa (Nakai) Ohwi
forma pilosa (Nakai) Ohwi
Symplocos coreana (Leveille) Ohwi ¥ > F+H 7 7 % ¥ o O A3282 B4135
Styracaceae LT/ F#
Pterostyrax corymbosa Sieb. et THHT O O O A3238 B6371 ¢6522
Zucc. C3986
Pterostyrax hispida Sieb. et Zucc. FFNTHF S O O O a4065 A3274 b4139

C3992
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Species _ Locality
Ogawa ) . Specimen number *
Scientific name Japanese name e .
Matsunoki
Styrax japonica Sieb. et Zucc. I/ % O O b4141 B7023 c6503
C6831
Styrax obassia Sieb. et Zucc. Ny Ry o O A3071 B6933
Oleaceae £ A #
Fraxinus lanuginosa Koidz. 745E (2 O O A3038 B6393 c4142
1) C3911
Fraxinus sieboldiana Blume TWNT I E o O A6856 B6264
Fraxinus spaethiana Lingelsh. >FY O A3082
Ligustrum tschonoskii Decaisne IYwAL4ERS O O A3053 b4133 B6779
C3874
Gentianaceae ') » F7#
* Gentiana scabra Bunge var. DI O B 4319
buergeri (Miq.) Maxim.
Swertia bimaculata (Sieb. et Zucc.) 77K VT O O A3208 B4317
Hook. et Thoms.
* Swertia japonica (Schult.) Makino &> 7' O b 6953
Tripterospermum japonicum (Sieb. YV ¥ Fy O B6357 c6473 C3870
et Zucc.) Maxim.
Asclepiadaceae 4 EF}
Cynanchum grandifolium Hensl. I HYT O O A3435 b4337 B2882
C4003
Cynanchum wilfordii (Maxim.) b g O A3432
Hemsl.
Boraginaceae 4 74 %%
* Cynoglossum asperrimum Nakai ANV O b 6324
Trigonotis brevipes (Maxim.) IXy¥5a O A3420
Maxim.
Trigonotis guilielmii A. Gray ex FFH ANV o O A3180 b4187 B6423
Gurcke
Verbenaceae 77V 7#
Callicarpa japonica Thunb. LITHFIXRT O O A3058 B6374 C4016
Caryopteris divaricata (Sieb. et HNHHRY Y O A3330
Zucc.) Maxim.
Clerodendrum trichotomum Thunb. 7 4 ¥ O A3062
Labiatae 3 V#
* Ajuga decumbens Thunb. ¥y O b 6416
Chelonopsis moschata Migq. Jrayvy O A3318
Clinopodium gracile (Benth.) O. ¥< hw/¥} O A 3359
Kuntze var. multicaule (Maxim.)
Ohwi
Clinopodium micranthum (Regel) 4 X k7 /¥ O b 6319 B4275
Hara
Comanthosphace stellipila S. vry3Ihxayvy O O A3214 b6307 C3901
Moore var. tosaensis Makino
Glechoma hederacea Linn. var. AEFANY O b 4177
grandis (A. Gray) Kudo
T Lycopus maackianus (Maxim.) vATOR O B4312
Makino
Meehania urticifolia (Miq.) Makino 5> s vE€v#X3 O O A3445 b4179 B6428
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Species Locality
Ogawa . . Specimen number*
Scientific name Japanese name BiShiogani .
Matsunoki
Plectranthus Iongitubus Migq. TFFawT O O O A3157 b6298 B6249
C3925
¥ Plectranthus shikokianus (Makino) ##2<v*+asy O O A6866 B 6807
Makino var. intermedius
(Kudo) Ohwi
¥ Plectranthus shikokianus (Makino) #> 4 Yk *+ad O B 6350
Makino var. occidentalis (Mura-
ta) Ohwi
¥ Plectranthus umbrosus (Maxim.) 42Xy H O A3211
Makino
Salvia glabrescens Makino T¥FY O A3150
Salvia japonica Thunb. TX)EATUY O B4270
Salvia nipponica Miq. FNFTEFY o O A3329 B4281
Scrophulariaceae Iv / /N7 4 Fk
Melampyrum laxum Miq. var. Hadedededu o O b 6326
nikkoense Beauverd
Mimuls nepalensis Benth. var. IVETXF O  ¢6508
japonica Miq. ex Maxim.
Scrophularia duplicato-serrata [ VA A S o O A3319 b6347
(Miq.) Makino
Orobanchaceae /> 7Y Kf}
Lathraea japonica Miq. YUK o O A4351 B6437
Phrymaccac /NI K v o F}
" Phryma leptostachya Linn. var. NTRZ VY O b 6817 B4243
asiatica Hara
Plantaginaceae # A /v %
Plantago asiatica Linn. F 482 o O A3368 B4283
Rubiaceae 74 %
" Galium gracilens (A. Gray) Makino & X I V)NAFF O b 6295
Galium japonicum Makino pro p. VA5 o O A4345 b4173
Galium Kamtschaticum Stellerex A+ 4/ 3V /v O O O A3412 B6434 C3878
Roem. et Schult. 7
Galium kamtschaticum Steller, ex TV IV /NAF T O B 6983
Roem. et Schult.
Galium trachyspermum A. Gray IYNLT S O B4221
' Galium trifloriforme Komar. O ONTLTT O O O A3367 B2883 C4019
* Hedyotis lindleyana Hook. var. INT T T O B 4225
hirsuta (Linn. f.) Hara
Rubia akane Nakai kR O b4210 B4238
Rubia chinensis Regel et Maack. A% ¥xX4% v o O A3343 B2892
var. glabrescens (Nakai)
Kitagawa
Caprifoliaceae A A 7 X 5 &k
Abelia serrata Sieb. et Zucc. IYINRTYF O A 3246
Lonicera gracilipes Migq. YO SAAHRXT O O B6902 C4020
Lonicera japonica Thunb. AAHRT O B4257
' Lonicera morrowii A. Gray FrFUKRy O c6484
Lonicera strophiophora Franch. TANkav sy R O
s
' Lonicera vidalii Franch. et Savat. F =k a9 ¥ K2 O b 6290
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Species Locality
Ogawa Specimen number*
Scientific name Japanese name Ushiodani .
Matsunoki
Sambucus sieboldiana Blume ex =7 bz O O O A3283 B4059 C3883
Graebn.
Viburnum dilatatum Thunb. X3 O O O A3201 B4138 c4111
Viburnum erosum Thunb. anN)H<wX3 @) O A3067 C6827
Viburnum furcatum Blume L) O O O A3069 B4128 C3917
Viburnum phlebotrichum Sieb. et 7+ F I I 74 O O A3045 B1144
Zucc.
Viburnum plicatum Thunb. var. Y77 O O O A3243 b6288 B4042
tomentosum (Thunb.) Miquel C3971
Viburnum urceolatum Sieb. et I¥Y<vsL O O A 3250 B6797
Zucc. var. procumbens Nakai
Viburnum wrightii Miq. IvTHTX3 O O B4047 C6834
Viburnum wrightii Miq. var. sylves- * 4 I ¥ v/ <X 3 O B 6369
tre Koidz.
T Weigela floribunda (Sieb. et Zucc.) ¥ 77V F O a 2931
K. Kock
Valerianaceae # I+
Patrinia scabiosaefolia Fisch. N a4 O A4340
Patrinia villosa (Thunb.) Juss. Fhaz O A 6848
Dipsacaceae ¥V A¥ V7 H
Dipsacus japonicus Miq. FS @) b 6327
Cucurbitaceae 7 )
Gynostemma pentaphyllum TFx N O O A3088 B2877
(Thunb.) Makino
* Trichosanthes kirilowii Maxim. var. &% 5 2% 1) O B 4287
japonica (Miq.) Kitam.
Campanulaceae ¥ ¥ 3 7§}
Adenophora triphylla (Thunb.) A. YU HAx=>T > O O B4306 c6498
DC. var. japonica (Regel)
Hara
Codonopsis lanceolata (Sieb. et IV O O O A3340 B6243 C6465
Zucc.) Trautv.
Peracarpa carnosa (Wall.) Hook. f. ¥ =FF 3 O O O A3404 B2916 C3882
et. Thoms. var. circaeoides
(Fr. Schm.) Makino
Compositae ¥ 7 &}
Adenocaulon himalaicum Edgew. ./ 7% O B 4229
Ainsliaea acerifolia Schultz-Bip. EITUNT O a 6464
Ainsliaea apiculata Schultz-Bip. FyaINT= O A6549
Artemisia japonica Thunb. FhaaxeF O B4318
Artemisia princeps Pampan. IEF O O B6982 c6492
Aster ageratoides Turcz. var. ova- / 3 ¥ O B 4239
tus (Franch. et Savat.) Nakai
Aster scaber Thunb. I~ Fy O O B4219 C3098
" Bidens frondosa Linn. TAY A5 O B 6995
.B—
Cacalia delphiniifolia Sieb. et Zucc. €I ¥4 o O A3357 b6320 B6811
Cacalia farfaraefolia Sieb. et Zucc. T A7 ¥ < 7% O b 7000 B6926
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Species Locality
Ogawa-— - = - g imen number*
Scientific name Japanese name I .
Matsunoki
Cacalia yatabei Matsum. et Koidz. =2/ %<4 143> O O O A3350 b4189 B6262
var. occidentalis F. Maek. A C3936
ex Kitam.
Carpesium divaricatum Sieb. et Arr¥Vy O b 6962 B6997
Zucc.
¥ Carpesium faberi Winkler anyFFrreEvy O B 4290
Carpesium koidzumii Makino FYNRFro¥EVY O A3226
Cirsium buergeri Miq. CATHI? O O O A3377 b4203 B4325
C3904
Cirsium japonicum DC. JTHR O O b4215 c6475
Cirsium microspicatum Nakai IV THI O B4254
¥ Cirsium yezoense (Maxim.) Makino # 7 74 3 O B 4329
¥ Crassocephalum crepidioides Nz FFRaFs O b 6955
(Benth.) S. Moore
Erigeron annus (Linn.) Pers. | O b 7012
* Erigeron canadensis Linn. EXALATIEF O b 6948
Eupatorium chinense Linn. var. =R PAL o O O O A3345 b6810 B4310
simplicifolium (Makino) Kitam. ¢ 6538
Ixeris dentata (Thunb.) Nakai =t O C4022
Lactuca raddeana Maxim. var. Y4 O O b6316 B4327 c6502
elata (Hemsl.) Kitam.
Lactuca sororia Miq. LT F=IHF O B6916
' Ligularia fischeri (Ledeb.) Turcz. 4% A 52w O b 6291
' Ligularia japonica (Thunb.) Less. ¥ #HA{ V™ O B 4330
Miricacalia makineana (Yatabe) FAEI VI O c6512
Kitam.
Pertya robusta (Maxim.) Beauverd W7 7/\N\7< O 6534 C4018
Petasites japonicus (Sieb. et Zucc.) 7% o O A3333 b4180
Maxim.
Picris hieracioides Linn. var. glab- 37 V") F O b 6957
rescens (Regel) Ohwi
" Rudbeckia hirta L. TSN TYIY O b 6292
* Rudbeckia laciniata Linn. var. NFTHF O b 6293
hortensis Bailey
Saussurea gracilis Maxim. RIFTHR O O A3147 ¢ 6501
* Sausurea maximowiczii Herder IYaTH3 O B4320
" Senesio nemorensis Linn. *4 O B4264
' Siegesbeckia pubescens (Makino)  * FE 3 O B 6952
Makino
Syneilesis palmata (Thunb.) ST O B4314
Maxim.
* Synurus excelsus (Makino) Kitam. /\S¥ <K F O c6521
Synurus palmatopinnatifidus FINYTKRSF O b 6963 B4223
(Makino) Kitam.
Youngia japonica (Linn.) DC. F=s¥sa @) b4214
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Summary

1. Flora and vegetation of Mt. Kanmuri in Yoshi-
wa village of Hiroshima Prefecture were investi-
gated.

2. Some important species, judging from a distri-
butional point of view, such as Maianthemum
dilatatum, Magnolia sieboldii, Galium kamtschati-
cum, and several rare species, such as Yoania
Jjapocica, Viola vaginata form. satomii X
shikokiana, were confirmed as growing in this
area.

3. Out of 16 points examined 5 points repre-
sented a primeval beech forest which had been
build up under much snow condition, and 2
points represted a stable beech forest having
Fagus crenata in each layer of the forest.

4. A naturalized plant, Bidens frondosa, was
found from the Fagus crenata Class area for the
first time, therefore, there seemed to be some
fear that the primeval beech forest would be

affected with the naturalized plants.
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Beech forest near the top of Mt. Kanmuri and cutover Beech forest with Cryptomeria japonica (Ogawa course)

BITE RO 7+ & kiR AFDREST B 7T (Ma—2)

Beech forest build up under much snow condition Shrubbery of Ligustrum tschonoskii

ZEHRDO T (A—4) IV ESERMK (A—5)

Habitat of Maianthemum dilatatum Beech forest of late autumn

ANy T EER B—1) Mtk 7k (C—1)
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Lycopodium obscurum Arisaema robustum
TUVRVAF vanyrFrrawy

Maianthemum dilatatum (October) Yoania japonica
24Ny (10R) vavksv

Magnolia sieboldii Rubus peltatus
tTAx¥<L NARINAFT
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Acer micranthum Viola vaginata from. satomii X shikokiana
IIRHITT Ty IsFAIL

Enkianthus campanulatus Lonicera strophiophora
Iy FTANeavy Ry

Lathraea japonica Cacalia yatabei var. occidentalis
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A Report on the Influence of Salt Wind on Plant Materials *

Kiyoshi Nawata® Tetsuya Sera”and Kiyoshi Hashimoto
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Summary

1. The influence of salt wind on plant materials
was investigated in the Hiroshima Botanical Gar-
den and in 16 parks along the shore and at 14
points toward inland area of Hiroshima City.

2. It was confirmed that many species of conifer
and evergreen tree were tolerant to the influence
of salt wind, on the other hand, deciduous tree and
Bambusoideae group were easily injured by sea
breezes.

3. It was suggested that out of plant materials in
a park or a roadside, Cinnamomum camphaora,
Cedrus deodara, Ligustrum japonicum, Shibataea

kumasaca, Abelia X grandiflora, Zelkova serrata,

Ginkgo biloba, Prunus X yedoensis, Cornus flor-
ida, Acer spp., Hydrangea macrophylla, Spiraea
thunbergii might possibly be an indicator plant of
the influence of salt wind.

4. It was found that the influence of sea wind ex-
tended to an inland point about 20km away from
the seashore in Hiroshima City, though less dam-
age was done according as a distance from the

coastline.

5| B X &
FHE= 1987, BBOE LR, BBOED
F5l EEBRARODU L RE. pp. 97—104.
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