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Chromosome counts in subtribe Oncidiinae, the Orchidaceae. 1.
Ten species in nine genera*

Shuichi Hamatani” , Kiyoshi Hashimoto® and Kohji Karasawa”
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Introduction

The subtribe Oncidiinae, tribe Vandoideae, the Orchidaceae consists of 1231 species in 77 genera (Dressler 1993) in
which most species are distributed in tropical America, and which include many horticulturally meritorious species,
especially species of Oncidium and Odontoglossum. The subtribe is one of the most specialized groups in the Orchi-
daceae, since it has a large range of variation in external morphology that performs phylogenetic disorders.

The chromosome numbers of 206 species in the subtribe Oncidiinae studied (Tanaka & Kamemoto 1984, Chase
1986, Braem 1988, Chase & Olmstead 1988, Wimber 1989, Nakata & Hashimoto 1990) indicated their basic chromo-
some numbers were X= 5 or 7. However, chromosome numbers of over half of the genera in the subtribe have not yet
been studied.

One hundred and eighty species in 29 genera belonged to the subtribe Oncidiinae have been conserved in the
Hiroshima Botanical Garden, Hiroshima, Japan for utilization in cytogenetical researches to clarify and justify species

relationships for phylogenetical as well as breeding purposes.
Material and Methods

Ten species in nine genera in the subtribe Oncidiinae conserved in the Hiroshima Botanical Garden were chromoso-
mally studied here. Those species in flower studied are shown in Fig. 1.

Observation of chromosomes was made with the aceto-orcein squash technique developed by Tanaka and Kamemoto
(1960) : Active root tips were immersed in 0.002M 8-hydroxyquinoline at 16°C for four hours. They were, then, trans-
ferred to a modified Carnoy’s solution (1:1:2) at 16°C for 15 minutes, hydrolyzed in IN HCl at 60°C for two minutes,
transferred to 45% acetic acid for three minutes, and squashed and stained in 1% aceto-orcein.

The classification of resting and mitotic prophase chromosomes followed Tanaka (1971).
Results and Discussion

The somatic chromosomes at resting stage observed in the present investigation were shown in Fig. 2. The kary-
otypes of the chromosomes at resting stage in Baptistonia echinata, Brachtia glumacea, Cochlioda noezliana, Com-
parettia macroplectron, Helcia sanguinolenta and Sigmatostalix adamsii were classified as the round prochromosome
type, those in Cischweinfia dasyandra, Palumbina candida and Symphyglossum sanguineum were classified as the com-

plex chromocenter type and those in Cochlioda rosea were classified as the simple chromocenter type.

* Contribution from the Hiroshima Botanical Garden No. 73

1) The Hiroshima Botanical Garden

2) Orchid Museum Takamori, Nagano Prefecture

Bulletin of the Hiroshima Botanical Garden, No. 21:1-6, 2002.
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Table 1. Chromosome numbers of ten species belonged to the subtribe Oncidiinae studied.

Species Ka.ryo.types of tl:e chromosomes Chromosome number of
at resting stage * present count

2n
Baptistonia echinata B.-R. round prochromosome type 56
Brachtia glumacea Rehb.f. round prochromosome type 60
Cischweinfia dasyandra (Rchb. f.) Dressler & Williams complex chromocenter type 56
Cochlioda noezliana (Rchb. £.) Rolfe round prochromosome type 56
Cochlioda rosea (Lindl.) Benth. simple chromocenter type 56
Comparettia macroplectron Rehb. f. & Triana round prochromosome type 56
Helcia sanguinolenta Lindl. round prochromosome type 56
Palumbina candida (Lindl.) Rchb. f. complex chromocenter type 44
Sigmatostalix adamsii Dodson round prochromosome type 56
Symphyglossum sanguineum (Rchb. f.) Schlitr. complex chromocenter type 56

* Given names are proposed by Tanaka (1971).

The somatic chromosomes at mitotic metaphase observed in the present investigation were shown in Fig. 3. The
results of the chromosome counts of all species investigated were tabulated in Table 1. The chromosome numbers of
the ten species observed were recorded here for the first time: Baptistonia echinata 2n=56, Brachtia glumacea 2n=60,
Cischweinfia dasyandra 2n=56, Cochlioda noezliana 2n=56, Cochlioda rosea 2n=56, Comparettia macroplectron
2n=56, Helcia sanguinolenta 2n=56, Palumbina candida 2n=44, Sigmatostalix adamsii 2n=56, and Symphyglossum
sanguineum 2n=56.

The majority of the ten species studied had 2n=56 and only two species (20%) had different chromosome numbers
from 2n=56. However, Braem’s documentation of chromosome numbers in the subtribe Oncidiinae (1988) reported
quite large diversity of chromosome numbers with 2n=10, 14, 24, 26, 28, 29, 30, 36, 37, 38, 40, 42, 44, 48, 50, 56, 59,
60, 84, 86, 105-111, 112, 126, and 133.

Among the ten species studied, Palumbina candida was quite different not only in chromosome number but also in
external morphology from the other nine species. Palumbina candida might be distantly related from the other eight
species which have 2n=56.

Summary

Somatic chromosomes at resting stage and metaphase were studied in ten species in the subtribe Oncidiinae. Rest-
ing chromosomes in six species showed the round prochromosome type, those in three species showed the complex
chromocenter type and those in one species showed the simple chromocenter type. Eight species had the common chro-
mosome number of 2n=56 , one species had 2n=44 and one species had 2n=60. The chromosome numbers of the ten

species were recorded here for the first time.
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Fig. 1. Flowers of subtribe Oncidiinae studied.
A, Baptistonia echinata. B, Brachtia glumacea.
C, Cischweinfia dasyandra. D, Cochlioda noezliana.
E, Chochlioda rosea. F, Comparettia macroplectron.
G, Helcia sanguinolenta. H, Palumbina candida.
I, Sigmatostalyx adumsii.
I, Symphyglossum sanguineum.

Barin I indicates 1mm and bars in others indicate 10mm.
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Fig. 2. Somatic chromosomes at resting stage of subtribe Oncidinae studied.

A, Baptistonia echinata. B, Brachtia glumacea. C, Cischweinfia dasyandra.
D, Cochlioda noezliana. B, Chochlioda rosea. F, Comparettia macroplectron.
G, Helcia sanguinolenta. H, Palumbina candida. 1, Sigmatostalyx adamsii.

1, Symphyglossum sanguineum.

Bar indicates 5 pm.
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Fig. 3. Somatic chromosomes at mitotic metaphace of
subtribe Oncidiinae studied.

A, Baptistonia echinata. B, Brachtia glumacea.
C, Cischweinfia dasyandra. D, Cochlioda noczliana.
E, Chochlioda rosea. ¥, Comparettia macroplectron.
G, Helcia sanguinolenta. H, Palumbina candida.
1, Sigmatostalyx adamsii.
1, Symphyglossum sanguineum.

Bar indicates 5 pm.



The genus Amorphophallus, which consists of approximately 170 species (Hetterscheid & Ittenbach 1996), is widely dis-
tributed in tropical and some subtropical Africa, Asia and Oceania, from western Africa to Polynesia and from Japan down to
northern Australia. This genus is known as one of the food plants in Japan and the ornamental plants in the tropical coun-

tries. 11 taxa of Amorphophallus cultivated in the Hiroshima Botanical Garden were studied their chromosome morpholo-

Karyomorphological observations on some Aroids cultivated
in the Hiroshima Botanical Garden IL.

Amorphophallus *

Genjiro Ishida "
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All materials studied in this work were cultivated in the Hiroshima Botanical Garden, Hiroshima City, Japan (Table 1).
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Table 1. Sources, number of plants and chromosome numbers of the species Amorphophallus studied.

Chromosome
No. of
. number(2n)
Species Sources plants -
present previous
observed
count count
A. bulbifer (Roxb.) Bl. India 1 39 39
A. henryiN. E. Br. China, Taiwan 1 26
A. hirtus N. E. Br. China, Taiwan 1 26
A. kiusianus (Makino) Makino Japan, Kagoshima Pref., China, Taiwan 2 26 26
A. konjac K. Koch China, Yunnan, Germany* 3 26 26
A. krausei Engl. Nepal | 26
A. muelleri Bl. Java I 39 39
A. paeoniifolius (Dennst.) Nicolson China,Taiwan, Papua New Guinea, Indonesia 3 28 28
A. pingbianensis H. Li. & C. L. Long China, Yunnan 1 26
A. titanum (Becc.) Becc. ex Arcang. Japan,Tokyo Univ.Bot.Gard.,Exotic Plants Nursery* 2 26 26
A. yunnanensis Engl. Thailand, Chiang Mai | 26

*localites were unknown

*Contribution from the Hiroshima Botanical Garden No. 74.

1) The Hiroshima Botanical Garden.

Bulletin of the Hiroshima Botanical Garden, No. 21:7-30, 2002.
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The methods for the cytological observation and terminology for description of karyotype were the same as those
described in the previous report (Ishida 2001).

Observations

1. Amorphophallus bulbifer (Roxb.) Bl., 2n=39, Tables 1 and 2, Fig. 1.
Validated specimen No. 8003.

One plant was obtained from India. External morphological characteristics of the plant were similar to those of this
species described by Hetterscheid & Ittenbach (1996).

The chromosome number of the plant was 2n=39 at mitotic metaphase and confirmed the previous reports (Marchant
1971, Ramachandra 1977, Chauhan & Brandham 1985, Kuravilla er al. 1989).

The chromosomes at resting stage were observed as chromomeric granules, fibrous threads and chromatin blocks scat-
tered throughout the nucleus. Many small chromatin blocks were round-, rod-, and string-shaped and varied from 0.6-3.0
um in diameter and showed irregular shape with rough surface. Some of the blocks aggregated into large blocks as the
chromocentral aggregation.

E 1 2 3 4 5 6 (d 8 9 10 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Fig. 1. Amorphophallus bulbifer, 2n=39. A, a flower. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 5 cm in A and 3um in B-E.
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Thus, the description of the karyotype at the resting stage was considered to belong to the category of the complex

chromocenter type proposed by Tanaka (1971).

At prophase the chromosomes formed early-condensed segments located in the proximal and interstitial regions of both
arms. Late condensed segments were observed in the distal regions of the chromosomes.

Thus, the karyotype at mitotic prophase was found to be the interstitial type as proposed by Tanaka (1977).

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 6.0pm to
the shortest one of 4.0um. Among the 39 chromosomes 29 were median, while the other nine (Nos. 3, 17, 18, 22-24, 28-
30) were submedian and one (No. 27) was subterminal. Two chromosomes (No. 25, 26) had secondary constrictions in
their short arms.

Chauhan & Brandham (1985) reported this species was apparently autotriploid, but according to the comparison of

karyotypes in detail, A. bulbifer seems to be an allotriploid.

2. Amorphophallus henryi N. E. Br., 2n=26, Tables 1 and 3, Fig. 2.
Validated specimen No. 78001.

One plant was obtained from China, Taiwan. External morphological characteristics of the plant were similar to those
of this species described by Hetterscheid & Peng (1995) and Hetterscheid & Ittenbach (1996).

The chromosome number of the plant at mitotic metaphase was 2n=26, which was reported here for the first time for
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E 1 2 3 4 5 6 7 8 9 10 11 13

12 14 15 16 17 18 19 20
21 22 23 24 25 26

Fig. 2. Amorphophallus henryi, 2n=26. A, a flower. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 5 cm in A and 3pum in B-E.
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this species.

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A. bulbifer described
above. The chromosome features at resting stage were of the complex chromocenter type.

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 4.5um to
shortest one of 2.1um , and the positions of the chromocenters were either median or submedian. Among the 26 chromo-
somes 20 were median, while the other six (Nos. 21-26) were submedian. Two chromosomes (Nos. 9, 10) had secondary

constrictions in their short arms.

3. Amorphophallus hirtus N. E. Br., 2n=26, Tables 1 and 4, Fig. 3.
Validated specimen No. NF00-01.

One plant was obtained from China, Taiwan. External morphological characteristics of the plant were similar to those
of this species described by Hetterscheid & Peng (1995) and Hetterscheid & Ittenbach (1996).

The chromosome number of the plant at mitotic metaphase was 2n=26,which was reported here for the first time for
this species.

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A. bulbifer described

above. The chromosome features at resting stage were of the complex chromocenter type.

E 1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26

Fig. 3. Amorphophallus hirtus, 2n=26. A, a flower. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 3 cm in A and 3um in B-E.
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The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 5.3um to
shortest one of 2.9um , and the positions of the chromocenters were either median or submedian. Among the 26 chromo-

somes 18 were median, while the other eight (Nos. 11-14, 21-24) were submedian.

4. Amorphophallus kiusianus (Makino) Makino, 2n=26, Tables 1 and 5, Fig. 4.
Validated specimen No. NF59-1, KIU.

Two plants were obtained from China, Taiwan and Kagoshima pref., Japan. External morphological characteristics of
the plants were similar to those of this species described by Hetterscheid & Peng (1995) and Hetterscheid & Ittenbach
(1996).

The chromosome number of two plants was 2n=26 at mitotic metaphase and confirmed the previous report (Ito 1942).

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A. bulbifer described

above. The chromosome features at resting stage were of the complex chromocenter type.

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 4.7um to

Emﬂsmsisei!ms;
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Fig. 4. Amorphophallus kiusianus, 2n=26. A, a flower. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 5 cm in A and 3um in B-E.
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shortest one of 2.7um. Among the 26 chromosomes 24 were median, while the other two (Nos. 13, 14) were submedian.

Two chromosomes (Nos. 21, 22) had secondary constrictions in their short arms.

5. Amorphophallus konjac K. Koch, 2n=26, Tables 1 and 6, Fig. 5
Validated specimen No. NCH-62, AH-83.

Two plants were obtained from China, Yunnan and Germany, Aachen Bot. Garden. External morphological character-
istics of the plants were similar to those of this species described by Hetterscheid & Ittenbach (1996).

The chromosome number of two plants at mitotic metaphase was 2n=26 and confirmed the previous reports (Wak-
abayashi 1955, Larsen 1969, Gill & Chinnappal973, Chauhan & Brandham1985, Liu et al. 1985, Zheng & Liu 1989,
Cheng et al. 1991, Ishida & Akagi 2000).

The chromosomes at resting stage were morphologically similar to those of A. bulbifer described above. The chromo-
some features at resting stage were of the complex chromocenter type.

The chromosomes of 2n=26 showed a gradual decrease in length ranging from the longest one of 6.4um to shortest one

SN0 teiatiang
thavis

21 22 23 24 25
Fig. 5. Amorphophallus konjac, 2n=26. A, a flower. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 10 cm in A and 3um in B-E.
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of 2.8um, and among the 26 chromosomes 18 were median, while the other four (Nos. 13, 14, 25, 26) were submedian and

four (Nos. 21-24) were subterminal. Two chromosomes (No. 25, 26) had secondary constrictions in their short arms.

6. Amorphophallus krausei Engl., 2n=26, Table 1 and 7, Fig. 6.
Validated specimen No. 87H-01.

One plant was obtained from Nepal. External morphological characteristics of the plant were similar to those of this
species described by Hetterscheid & Iitenbach (1996).

The chromosome number of the plant at mitotic metaphase was 2n=26 , which was reported here for the first time for
this species.

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A. bulbifer described
above. The chromosome features at resting stage were of the complex chromocenter type.

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 5.6pm to
shortest one of 2.8um , and the positions of the chromocenters were either median or submedian. Among the 26 chromo-

somes 16 were median, while the other ten (Nos. 13, 14, 17-24) were submedian.

KD et
FIgite

21 22 25

Fig. 6. Amorphophallus krausei, 2n=26. A, a flower. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 4 cm in A and 3pum in B-E.
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7. Amorphophallus muelleri Bl., 2n=39, Table 1 and 8, Fig. 7.
Validated specimen No. ONC-1.

One plant was obtained from Java. External morphological characteristics of the plant were similar to those of this
species described by Hetterscheid & Ittenbach (1996).

The chromosome number of the plant was 2n=39 at mitotic metaphase and confirmed the previous report (Chauhan &
Brandham 1985).

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A. bulbifer described
above. The chromosome features at resting stage were of the complex chromocenter type.

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 6.0um to
shortest one of 3.1um. Among the 39 chromosomes 17 were median, while the other 15 (Nos. 3,7,8,12, 13, 19, 26, 27,
31-36, 39) were submedian and seven (Nos. 10, 11, 20, 21, 25, 37, 38) were subterminal.

According to the comparison of karyotypes in delail, A. muelleri was confirmed to be a allotriploid (Chauhan & Brand-
ham 1985).

E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Fig. 7. Amorphophallus muelleri, 2n=39. A, a flower. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 4 cm in A and 3pum in B-E.



KARYOMORPHOLOGICAL OBSERVATIONS ON SOME AROIDS I 15

8. Amorphophallus paeoniifolius (Dennst.) Nicolson, 2n=28, Table 1 and 9,Fig. 10.
Validated specimen No. NPNG-1, NIL88, NF00-02.

Three plants were obtained from Papua New Guinea, Indonesia, Lombok Is. and China, Taiwan. External morpholog-
ical characteristics of the plants were similar to those of this species described by Hetterscheid & Peng (1995) and Hetter-
scheid & Ittenbach (1996).

The chromosome number of three plants was 2n=28 at mitotic metaphase and confirmed the previous reports
(Marchant 1971, Ramachandra 1977, Chauhan & Brandham 1935, Subramanian & Munian 1988.).

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A. bulbifer described
above. The chromosome features at resting stage were of the complex chromocenter type.

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 5.1um to
shortest one of 2.6pm. Among the 28 chromosomes 18 were median, eight (Nos. 13, 14, 21, 22, 25-28) were submedian

and two (Nos. 23, 24) were subterminal.

E ‘ 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
26 27 28

21 22 23 24 25
Fig. 8. Amorphophallus paeoniifolius, 2n=28. A, a flower. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 4 cm in A and 3um in B-E.

9. Amorphophallus pingbianensis H. Li. & C. L. Long, 2n=26, Table 1 and 10, Fig. 11.
Validated specimen No. 98L10067.

One plant was obtained from China, Yunnan. External morphological characteristics of the plant were similar to those
of this species described by Hetterscheid & Ittenbach (1996).
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Fig. 9. Amorphophallus pingbianensis, 2n=26. A, a plant. B, chromosomes at resting stage. C, chromosomes at mitotic
prophase. D and E, chromosomes at mifotic metaphase. Bars indicate 10 cm in A and 3um in B-E.

The chromosome number of the plant at mitotic metaphase was 2n=26,which was reported here for the first time for
this species.

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A. bulbifer described
above. The chromosome features at resting stage were of the complex chromocenter type.

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 7.1um to
shortest one of 4.4um. Among the 26 chromosomes 18 were median, while the other six (Nos. 19-22, 25, 26) were subme-
dian and two (Nos. 17, 18) were subterminal. Two chromosomes (No. 25, 26) had secondary constrictions in their short

arms.

10. Amorphophallus titanum (Becc.) Becc. ex Arcang., 2n=26, Table 1 and 11, Fig. 12.
Validated specimen No. TU-02, EX00-1.

Two plants were obtained from the Botanical Gardens, Faculty of Science, University of Tokyo and Exotic Plants
Nursery, Japan. Their localities were unknown. External morphological characteristics of the plants were similar to those
of this species described by Hetterscheid & Ittenbach (1996).
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E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
2 23 24 25 26

21 2
Fig. 10. Amorphophallus titanum, 2n=26. A, a plant. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 6 cmin A and 3um in B-E.

The chromosome number of two plants was 2n=26 at mitotic metaphase and confirmed the previous reports (Chandler
1943, Tjio 1948, Marchant 1971.).

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A. bulbifer described
above. The chromosome features at resting stage were of the complex chromocenter type.

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 5.5um to
shortest one of 2.3pym. Among the 26 chromosomes 20 were median, while the other two (Nos. 13, 14) were submedian

and four (Nos. 21-24) were subterminal.

11. Amorphophallus yunnanensis Engl., 2n=26, Tables 1 and 12, Fig. 13
Validated specimen No. 85055.

One plant was obtained from Thailand, Chiang Mai. External morphological characteristics of the plant were similar to
those of this species described by Hetterscheid & Ittenbach (1996).

The chromosome number of the plant at mitotic metaphase was 2n=26 , which was reported here for the first time for
this species.

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A. bulbifer described

above. The chromosome features at resting stage were of the complex chromocenter type.
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Fig. 11. Amorphophallus yunnanensis, 2n=26. A, a flower. B, chromosomes at resting stage. C, chromosomes at mitotic

prophase. D and E, chromosomes at mitotic metaphase. Bars indicate 5 cm in A and 3um in B-E.

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the longest one of 4.9um to

shortest one of 2.9um. Among the 26 chromosomes 24 were median, while the other two (Nos. 13, 14) were submedian.
Summary

Karyomorphological observations were studied in 11 species in the genus Amorphophallus cultivated in the Hiroshima
Botanical Garden. Five species, A. henryi, A. hirtus, A. kurausei, A. pingbianensis and A. yunnanensis, had the common
chromosome number of 2n=26. The chromosome numbers of the five species were recorded here for the first time. The
chromosome numbers of six species, A. bulbifer (2n=39), A. kiusianus (2n=26), A. konjac (2n=26), A. muelleri (2n=39), A.

paeoniifolius (2n=28) and A. titanum (2n=26) were confirmed.
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Table 2. Measurements of somatic chromosomes of Amorphophallus bulbifer at mitotic metaphase, 2n = 39

Chromosome Length Relative length Arm Ratio Form
1 23+43.7=6.0 3.4 1.6 m
2 23+43.7=6.0 3.4 1.6 m
3 21+38=59 33 1.8 st
4 23+36=59 33 1.6 m
5 23+3.6=59 33 1.6 m
6 26+32=58 3.2 1.2 m
7 22+432=54 3.0 1.5 m
8 23+2.6=49 2.7 1.1 m
9 23+26=49 2.7 1.1 m
10 24+425=49 2.7 1.0 m
11 24+25=49 2.7 1.0 m
12 23+424=47 2.6 1.0 m
13 20+4+2.7=4.7 2.6 1.4 m
14 22+23=45 2.5 1.0 m
15 22+23=45 2.5 1.0 m
16 1.7+28=45 2.5 1.6 m
17 1.3+3.1=44 2.5 2.4 sm
18 13+3.1=44 25 2.4 sm
19 1.7+27=44 2.5 1.6 m

20 1.9+24=43 2.4 1.3 m
21 19424=43 2.4 1.3 m
22 1.3+29=42 2.4 2.2 sm
23 1.3+29=42 2.4 22 sm
24 14+28=4.2 2.4 2.0 sm
25 05+1.0+26=4.1 2.3 1.7 m
26 05+1.0+2.6=4.1 23 1.7 m
27 1.0+3.1=4.1 23 3.1 st
28 1.4+27=4.1 2.3 1.9 sm
29 1.3+2.8=4.1 2.3 22 sm
30 1.3+28=4.1 2.3 2.2 sm
31 1.8+23=4. 2.3 1.3 m
32 1.8+23=41 2.3 1.3 m
33 1.9+22=41 2.3 1.2 m
34 1.7423=40 22 1.4 m
35 1.7423=40 2.2 1.4 m
36 1.7+23=40 2.2 1.4 m
37 1.8+22=4.0 2.2 1.2 m
38 1.8+22=4.0 2.2 1.2 m
39 1.9+2.1=40 22 1.1 m

*Chromosome with secondary constriction
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Table 3. easurements of somatic chromosomes of Amorphophallus henryi at mitotic metaphase, 2n = 26

Chromosome Length Relative length Arm Ratio Form
1 20+25=45 52 1.3 m
2 2.0+25=45 5.2 1.3
3 20+23=43 5.0 1.2 m
4 20+23=43 5.0 1.2 m
5 1.7+23=4.0 4.6 1.4 m
6 1.7423=40 4.6 1.4 m
7 1.7+23=40 4.6 1.4 m
8 1.7423=40 4.6 14 m
9 07+1.1+22=40 & 4.6 1.2 m
10 0.7+1.1+22=4.0 * 4.6 1.2 m
11 1.4+1.8=32 3.7 1.3 m
12 1.4+1.8=3.2 3.7 1.3 m
13 14+18=32 3.7 1.3 m
14 1.4+18=32 3.7 1.3 m
15 1.4+1.7=31 3.6 12 m
16 14+1.7=3.1 3.6 1.2 m
17 1.3+1.7=3.0 3.5 1.3 m
18 1.3+ 1.7=30 35 1.3 m
19 1.2+1.7=29 34 1.4 m
20 1.2+1.7=29 34 1.4 m
21 0.7+20=27 3.1 2.9 sm
22 0.7+2.0=27 3.1 2.9 sm
23 08+14=22 2.5 1.8 sm
24 08+14=22 2.5 1.8 sm
25 0.7+14=21 24 2.0 sm
26 07+14=21 24 2.0 sm

*Chromosome with secondary constriction
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Table 4. Measurements of somatic chromosomes of Amorphophallus hirtus at mitotic metaphase, 2n = 26

ISHIDA

Chromosome Length Relative length Arm Ratio Form
1 25+28=53 5.7 1.1 m
2 25428=53 5.7 1.1 m
3 20+23-13 1.6 1.2 m
4 20+23=43 4.6 1.2 m
5 1.74+25=4.2 45 1.5 m
6 1.7+25=42 4.5 L.5 m
7 1.7+25=42 4.5 1.5 m
8 1.7425=42 4.5 1.5 m
9 1.5+2.1=36 3.9 1.4 m
10 1.5+42.1=36 39 1.4 m
11 1.0+25=35 3.7 25 sm
12 1.0+25=35 3.7 2.5 sm
13 1.0+23-33 3.5 2.3 sm
14 1.0+23=33 35 2.3 sm
15 1.3+2.0=33 3.5 1.5 m
16 1.3+2.0=33 35 1.5 m
17 1.2+20=32 34 1.7 m
18 1.2+2.0=32 34 1.7 m
19 1.4+ 1.7=3.1 33 1.2 m
20 14+1.7=3.1 33 1.2 m
21 09+20=29 3.1 22 sm
22 09+20=29 3.1 2.2 sm
23 1.0+19=29 3.1 1.9 sm
24 1.0+19=29 3.1 1.9 sm
25 1.1+1.8=29 31 1.6 m
26 [.1+18=29 3.1 1.6 m
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Table 5. Measurements of somatic chromosomes of Amorphophallus kiusianus at mitotic metaphase, 2n = 26

23

Chromosome Length Relative length Arm Ratio Form
1 23+24=47 4.8 1.0 m
2 23+24=47 4.8 1.0 m
3 1.8+27=45 4.6 1.5 m
4 1.8+2.7=45 4.6 1.5 m
5 20+23=43 4.4 1.2 m
6 1.9+23=42 4.3 1.2 m
7 1.9+23=42 4.3 1.2 m
8 1.9+23=42 43 1.2 m
9 1.6+23=39 4.0 1.4 m
10 1.6+23=39 4.0 1.4 m
11 1.7+2.1=38 39 1.2 m
12 1.742.1=338 39 1.2 m
13 1.2425=3.7 3.8 2.1 sm
14 1.2+25=37 3.8 2.1 sm
15 1.7420=37 3.8 1.2 m
16 1.7+2.0=37 3.8 1.2 m
17 1.542.0=35 3.6 1.3 m
18 1.5+2.0=35 3.6 1.3 m
19 1.3+2.1=34 35 1.6 m

20 1.3+2.1=34 3.5 1.6 m
21 06+1.0+1.6=3.2 33 1.0 m
22 06+1.0+1.6=32 33 1.0 m
23 1.2+1.8=30 3.1 1.5 m
24 1.2+1.8=3.0 3.1 1.5 m
25 1.0+ 1.7=27 2.8 1.7 m
26 1.0+ 1.7=27 2.8 1.7 m

*Chromosome with secondary constriction
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Table 6. Measurements of somatic chromosomes of Amorphophallus konjac at mitotic metaphase, 2n = 26

Chromosome Length Relative length Arm Ratio Form
1 29+35=64 5.7 1.2 m
2 29+35=64 57 1.2 m
3 2.8+432=6.0 5.4 1.1 m
4 28+432=6.0 5.4 1.1 m
5 23+27=50 4.5 1.2 m
6 23+427=50 4.5 1.2 m
7 20+28=48 4.3 1.4 m
8 20+28=48 43 1.4 m
9 1.9427=46 4.1 14 m
10 1.9+27=4.6 4.1 1.4 m
11 1.7429=46 4.1 1.7 m
12 1.7429=46 4.1 1.7 m
13 1.3+3.0=43 3.8 2.3 sm
14 1.3+3.0=43 3.8 2.3 sm
15 1.8+23=41 3.7 1.3 m
16 1.8+23=4.1 3.7 1.3 m
17 1.5+23=38 3.4 1.5 m
18 1.5+23=338 34 1.5 m
19 1.4+23=37 33 1.6 m
20 1.4+23=3.7 33 1.6 m
21 0.7+23=30 2.7 3.3 st
22 0.74+23=30 2.7 33 st
23 07+22=29 2.6 3.1 st
24 07+22=29 2.6 3.1 st
25 04+06+1.8=238 25 1.8 sm
26 04+06+18=238 2.5 1.8 sm

*Chromosome with secondary constriction
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Table 7. Measurements of somatic chromosomes of Amorphophallus krausei at mitotic metaphase, 2n = 26

Chromosome Length Relative length Arm Ratio Form
1 27+29=56 53 1.1 m
2 27+29=56 5.3 1.1 m
3 24+29=53 5.0 1.2 m
4 24+29=53 5.0 1.2 m
5 20+27=47 4.5 1.4 m
6 20+27=4.7 45 1.4 m
i 22+25=47 4.5 1.1 m
8 22+25=47 4.5 1.1 m
9 18+2.7=45 43 1.5 m
10 1.8+27=45 4.3 1.5 m
11 1.8+2.6=44 4.2 1.4 m
12 1.8+2.6=44 42 1.4 m
13 1.6+2.8=44 42 1.8 sm
14 1.6+2.8=44 42 1.8 sm
15 14+24=38 3.6 1.7 m
16 14+24=38 3.6 1.7 m
17 1.0+23=33 3.1 2.3 sm
18 1.0+23=33 3.1 2.3 sm
19 1.0+23=33 3.1 2.3 sm
20 1.0+23=33 3.1 2.3 sm
21 1.0+19=29 2.8 1.9 sm
22 1.0+19=29 2.8 1.9 sm
23 1.0+19=29 2.8 19 sm
24 1.0+19=29 2.8 19 sm
25 1.3415=28 2.7 12 m

1.3+415=28 2.7 1.2 m

(]
(o))
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Table 8. Measurements of somatic chromosomes of Amorphophallus muelleri at mitotic metaphase, 2n = 39

Chromosome Length Relative length Arm Ratio Form
1 23+37=60 34 1.6 m
2 23+37=6.0 3.4 1.6 m
3 21+3.7=58 33 1.8 sm
4 27+3.1=538 33 1.1 m
5 27+31=58 33 1.1 m
6 24+3.1=55 3.1 1.3 m
7 1.7+3.7=54 3.0 2.2 sm
8 1.74+37=54 3.0 22 sm
9 20+33=53 3.0 1.7 m
10 1.0+4.1=51 2.9 4.1 st
11 1.0+4.1=5.1 2.9 4.1 st
12 1.4+33=47 2.6 24 sm
13 1.5+32=47 2.6 2.1 sm
14 19+28=47 2.6 1.5 m
15 1.9428=4.7 2.6 1.5 m
16 22+425=47 2.6 1.1 m
17 22+25=47 2.6 1.1 m
18 22+25=47 2.6 1.1 m
19 1.3432=45 2.5 2.5 sm
20 1.0+35=45 2.5 35 st
21 1.0+35=45 2.5 35 st
22 1.84+2.7=45 2.5 1.5 m
23 20+23=43 2.4 1.2 m
24 20+23=43 24 1.2 m
25 1.0+432=4.2 24 3.2 st
26 1.1+3.1=42 24 2.8 sm
27 1.1+3.1=42 2.4 2.8 sm
28 1.8+422=4.0 22 1.2 m
29 1.8+22=40 22 1.2 m
30 1.8+22=40 2.2 1.2 m
31 12+27=39 2.2 2.3 sm
32 1.2+27=39 22 23 sm
33 1.2+27=39 2.2 2.3 sm
34 1.042.7=37 2.1 2.7 sm
35 1.04+27=3.7 2.1 2.7 sm
36 1.0+2.7=3.7 2.1 2.7 sm
37 0.7+26=33 1.9 3.7 st
38 0.7+26=33 1.9 3.7 st
39 09+22=3.1 1.7 2.4 sm
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Table 9. Measurements of somatic chromosomes of Amorphophallus paeoniifolius at mitotic metaphase, 2n = 28

Chromosome Length Relative length Arm Ratio Form
1 23+28=5.1 5.0 1.2 m
2 23+28=5.1 5.0 1.2 m
3 2.1+24=45 44 1.1 m
4 2.1+24=45 4.4 1.1 m
5 22+23=45 4.4 1.0 m
6 22+423=45 4.4 1.0 m
fl 1.9+20=39 3.8 1.1 m
8 1.9+42.0=39 3.8 1.1 m
9 1.84+20=3.8 3.7 1.1 m
10 1.8+2.0=3.8 3.7 1.1 m
11 1.7+19=3.6 3.5 1.1 m
12 1.7419=3.6 35 1.1 m
13 1.0+2.6=3.6 3.5 2.6 sm
14 1.0+2.6=3.6 35 2.6 sm
15 1.3+22=35 34 1.7 m
16 1.3+22=35 34 1.7 m
17 1.3+22=35 34 1.7 m
18 1.34+422=35 34 1.7 m
19 1.741.8=3.5 34 1.1 m
20 1.7+18=35 3.4 1.1 m
21 1.0+23=33 3.2 23 sm
22 1.0+23=33 32 2.3 sm
23 0.7+23=3.0 2.9 33 st
24 07+23=3.0 29 33 st
25 1.0+2.0=3.0 2.9 2.0 sm
26 1.0+2.0=3.0 2.9 2.0 sm
27 09+1.7=26 25 1.9 sm

28 09+17=2.6 2.5 1.9 sm
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Table 10. Measurements of somatic chromosomes of Amorphophallus pingbianensis at mitotic metaphase, 2n = 26

Chromosome Length Relative length Arm Ratio Form
1 33+38="7.1 5.0 1.2 m
2 33+38=7.1 5.0 1.2 m
3 27+4.0=6.7 1.7 1.5 m
4 27+40=6.7 4.7 1.5 m
5 3.0+33=6.3 4.5 1.1 m
6 30433=63 4.5 1.1 m
7 30+433=63 4.5 1.1 m
8 3.0+33=63 4.5 1.1 m
9 27+33=6.0 4.3 1.2 m
10 27+33=6.0 4.3 1.2 m
11 25+3.0=55 3.9 1.2 m
12 25+43.0=55 3.9 1.2 m
13 23+3.0=53 3.8 1.3 m
14 23+3.0=53 38 1.3 m
15 20+28=48 34 1.4 m
16 2.0+28=48 34 1.4 m
17 1.0+3.7=4.7 33 3.7 st
18 1.0+3.7=47 33 3.7 st
19 1.3+433=46 3.3 2.5 sm
20 1.3433=46 33 2.5 sm
21 1.3432=45 32 25 sm
22 1.2+32=44 31 2.7 sm
23 1.7+2.7=44 3.1 1.6 m
24 1.7+27=44 3.1 1.6 m
25 05+1+29=44 3.1 1.9 sm
26 05+1+29=44 3.1 1.9 sm

*Chromosome with secondary constriction
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Table 11. Measurements of somatic chromosomes of Amorphophallus titanum at mitotic metaphase, 2n = 26

Chromosome Length Relative length Arm Ratio Form
1 27+28=55 5.5 1.0 m
2 27+28=55 55 1.0 m
3 274+27=54 5.4 1.0 m
4 27+27=54 5.4 1.0 m
5 2.1+424=45 4.5 1.1 m
6 2.1+24=45 4.5 1.1 m
t 19+23=42 4.2 1.2 m
8 19+23=42 4.2 12 m
9 1.7425=42 4.2 1.5 m
10 1.7425=42 42 1.5 m
11 1.8+22=40 4.0 1.2 m
12 1.8+22=40 4.0 12 m
13 09+27=3.6 3.6 3.0 sm
i4 09+27=36 3.6 3.0 sm
15 1.3+21=34 3.4 1.6 m
16 1.3+2.1=34 34 1.6 m
17 1.342.0=33 3.3 1.5 m
18 1.342.0=33 33 1.5 m
19 1.2+2.0=32 3.2 1.7 m
20 1.2+2.0=32 32 1.7 m
21 07+25=32 32 3.6 st
22 0.7+25=32 3.2 3.6 st
23 0.7+24=31 3.1 3.4 st
24 0.7+24=31 3.1 3.4 st
25 1.1+1.2=23 2.3 1.1 m

26 1.1+1.2=23 2.3 1.1 m
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Table 12. Measurements of somatic chromosomes of Amorphophallus yunnanensis at mitotic metaphase, 2n = 26

Chromosome Length Relative length Arm Ratio Form
1 23+2.6=49 52 1.1 m
2 23+26=49 52 1.1 m
3 1.94+28=4.7 5.0 1.5 m
4 1.8+27=45 4.8 15 m
5 21+22=43 4.6 1.0 m
6 2.1+422=43 4.6 1.0 m
7 1.9+20=39 4.1 1.1 m
8 1.9+2.0=39 4.1 1.1 m
9 1.5+2.1=36 3.8 14 m
10 1.5421=36 38 1.4 m
11 1.7+19=3.6 3.8 1.1 m
12 1.741.9=36 3.8 11 m
13 1.3+23=36 38 1.8 sm
14 1.3+23=36 3.8 1.8 sm
15 1.6+1.8=34 3.6 1.1 m
16 1.6+18=34 3.6 1.1 m
17 1.541.7=32 34 1.1 m
18 1.5+1.7=32 34 1.1 m
19 13+1.8=3.1 33 1.4 m

20 1.3+1.8=3.1 33 1.4 m
21 13+1.8=3.1 33 1.4 m
22 1.3+1.8=3.1 33 1.4 m
23 1.34+41.7=3.0 3.2 1.3 m
24 13+1.7=3.0 32 1.3 m
25 13+1.6=29 31 1.2 m
26 13+41.6=29 3.1 12 m
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The forest vegetation in Yunoyama Gorge, Hiroshima Prefecture, S. W. Japan
—The pine forest communities and death rate of the pines on rocky sites and mountainsides—*
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Table 1. Synthesis table of the forest communities of the Yunoyama gorge, Hiroshima Prefecture, S, W. Japan. B0 124 0 Stk
I. Pinus densiflora- Rhododundron mucronatum v. ciliatum community I. Pinus densiflora- Rhododendron reticulatum community

E— o I A Pinus densiflorn* Cindonia rangiferina type I —1. Cladonia rangiferina group
E—— I A—1. Dendrobium moniliforme group A I—2, Vaccinium bracteatum group
I A—2. Dendrobium moniliforme group B I —3. Rhododendron semibarbatum group A
I A—3. Typical group I —4, Rhododendron semibarbatum group B
I A—4. Pinus densiflora- Vaccinium oldhamii group I —5. Callicarpa mollis group
I —B, Pinus densiflora- Rhododendron semibarbatum type II. Quercus serrata community
I—B—1. Vaccinium oldhamii Group V. Plantation
1 —B—2. Typical group IV—1. Chamaecyparis obtusa plantation
I —B—3. Callicarpa mollis group A IV—2. Cryptomeria japonica plantation
I -B-4 Callicarpa mollis group B
I )i _m v
a—— A 1] .
1 2 3 4 1 2 3 4 1 2 3 4 5 1 2
community Number 1 2 3 1 5 [ 7 8 9 10 11 12 13 14 15 16
Number of stands 4 1l 3 9 8 3 4 5 5 7 7 6 Ll 5 3 2
Average no, of species 25 34 39 29 36 37 37 37 28 28 32 33 M 35 37 a3
1 Cladonia rangiferina Vegifhe2 2 |- - . . . . . . L hanagoke
Melampyrum laxum v, nikkoense f. edentatum| 0 +-1 M+ 2« |« . - . 4 - . L miyamamamakona
Cladonia arbuscula v, beringiana m+2 1+ - 2 . 1e . L] . * warahanagoke
Cladia aggrevata LI I+ . - - - . - o .. . ] togeshibari
Racomitorium carinatum o+ I+ ] . ® L] . . L] . 3 cyousensunagoke
Juniperus rigida Io+=2 1] -2 * . . . 1 = . nezu
2 Dendrobium moniliforme o+t 1+ . . = . . . L] ’ . sekkoku
Davallia mariesii Oo=p |+ N . . - & * L) 3 . shinobu -
Lepisorus thunbergianus P+ 1= y s ¥ . . C . . . nokishinobu
Racomitorium heterostichum v, diminutum [1 1 1« |« . . . - . ' . . karakawakignke
3 Vaccinium bracteatum [ \ . L m * ¥ - + syasyanbo
4 Rhododendron nudipes ssp. hilum v, lagopus [V +-2 V 1-2 3 +-1 V +-2 T +-2 3 +-1 4 +-| IV +-} # v . . daisenmitubatutuji
Rhododendren mucronatum v. ciliatum V+3 VI-3 3+2WV+3 U+l 2+2 2 +1 [l + * . . . . genkaitutuji
Sorbus gracilis O+1 I+ 3+11+ 11 1+ 2+ 1+ ] . . 3 : . nankinnanakamado
Tripetaleia paniculata L+ U+-121-3 - I ] 1+ . - . . ] * * hotutuji
5 Rhaododendron semibarbatum . 3 #-1 V=1 21 4 +=21+1|- baikatutuji
Ardisia japonica 3¢ Vet 1v 3+ M+Y|- yabukoji
Trachelospermum asiaticum f. intermedium 1 + =« ' o+ = 2@y teikakazura
Skimmia japonica s . . n+ 1=+ 21 1 |- miyamashikimi
Dioscorea japonica ] )L L-* 14 . . yamanoimo
Quercus sessilifolia » g 1 1+ 1+ |- tukubanegashi
Disporum smilacinum . Il +=f f'a 1+ b . chigoyuri
Osmunda japonica ] b . T= = . 1+ |- zenmai
Carex reinii . . 0 . 12 1z |- kokansuge
Akebiu trifoliata 1+ e E * I e=] = . - £ mitubaakebi
6 Callicarpa mollis . ¥ x * . 2 +1 W 1-2] - . - Soecr it 21 yabumurasaki
Menziesia cilicalyx - . . . 2+ Mi-2 . . |0 O =il 11 usugiyoraku
Ilex macropoda Il . . . 11 W+ 4 2 =L IV +=2] s 1 1 aohada
Plagiogyria japonica . . . o+ . . . 11 I+ |1+ 11 kijineoshida
Cinnamomum japonicum . . - . - B o . 2+ 20 . yabunikkei
Cephalotaxus harringtonia ' .. L+ I - . ' it 2+ V=] * nugaya
Stegnogramma pozoi ssp, mollissima . . ‘ - N = ]+ - 2, l O . t mizoshida
7 Camellia japonica W+ 1% 11 W=23«512 M1 |- Wi=2 IV+=1 Vo=l 4 (-3 VI-3]21 21 yabutubaki
Struthiopteris niponica I+ 2« M V&2 3¢ 4+ N+ |» e e Vo 4o [Ve-]|2« 2+ shishigashira
Illicium anisatum e V2 14 M+-1 VI 3+ 4+ V+g]s W+=2 W+=1 V-1 2 1-3 V 1-2fF =1 21 shikimi
Viburnum erosum v, punctatum o+ . Me=t 1+ - o+ | D« Vv+plr 11 I+ [} 1 1 kobanogamazumi
Acanthopanax sciadophylloides . T+ = Iy II» 11 @ b . e M+1 1+ - " el koshiabura
Hydrangea macrophylla v, acuminata - I+ 1+ T¢ Ve 11 2Z2+}h+ . e L1 0+ 11 We=1f{2+7] 11 yamaajisai
~ Magnolia salicifolia . T1 12 Me=2 I3« 11 W=}« 14 1+ - 1+ I#+=L{} +» 2+ tamushiba
Brotherella henonii ® I+ 1+ b+ 1+ t& §| s |- - I+ 1+ 11 - I+ 1+ kagamigoke
8 Rhododendron reticulatum 1+ W e it E N AR N we] a 11  kobanomitubatutuji
Pleioblastus shibuyanus f. pubescens I+ |+ 3+ Vv W+ V=3 2 1+ kenezasa
Hydrangea luteo-venosa . M+ 1+ 1 -1 IV o+l ER 2 1-2 kogakuutugi
Acer crataegifolium Il =1 3+ 1 mi1-2 1 -2 : 1+ urikacde
Tlex crenata B IV #=] e m V=1 IV +=| 1 +  inutuge
Quercus salicina I+ m+2 1 1 Wi v+ - urajirogashi
Castanea crenata 1+ e @i 1t W+-1 0+ 1+ kuri
Symplocos chinensis v, leucocarpa f. pilosa | + [+ " i m+-1 [1 #=} 2 1 sawafutagi
Calamagrostis arundinacea v. brachytricha N« 1+« 1 & I+ . nogariyasu
9 Chamaecyparis obtusa m+-50+-3 1+ W=l wi-2 =23
Cryptomeria japonica * 3 L} - . + 2
10 Vaccinium oldhamii wr Qr=-g)- [ a . natuhaze
Miscanthus sinensis 1« Lol | LI L susuki
Evodiopanax innovans me2 41 |- . i takanotume
Diplomorpha sikokiana U« n+ JlL+ - L * . ganpl
Dicranopteris linearis P2 1= b = ' koshida
11 Pinus densiflora VI1-4 V-5 3+3IV+5 V[-5 3 VI3VIAVI-5VI-5 04 411 I 2 akamatu
Lyonia ovalifolia v. elliptica NVI-2V+2 21-2V+2111-2 3 VI2VI2VI N=2VIi-22]| 11 nejiki
Lespedeza bicolor I+ v+ 3+ IWW+1 M= 1 . m+-1 M+-1 1V 1+ 3 +=} 1+  yamahagi
Rhodoedendron obtusum v. k feri V42 V4l 341 M +2 V4| 2 I+ IV+2V+2 V] V-1 3+ I = yamatutuji
Vaccinium smallii v. versicolor I0+-1 V+-2 3+-1V+ 11Vl 3 W+ M-l VA1 Vsl 1+ 4 =] 1 *  kansaisunoki
12 Smilax china M+=1V+13+ V+3V+ A+ 4+ V+ N+ IV+ Vi) V41 3+ # 24 sarutoriibara
Tlex pedunculosa VA=l V42 B+ VI3 V131 41 Vel V] V| V-2 V-2 2] 1 . Soyogo
Quercus serrata V2 V43212V 1-2V+321 21 MI-2V+2V+3V+2 V1333 * 1+ konara
Eurya japonica D4l V4121 V+2VI-2 241 44 1M1V +2V+2VI-241-2 1 21 hisakaki
Pieris japonica Nl V42 32 V41 V| G+-1 31 D+l V41 VI-2IV+3 V41 212V 1 11 asebi
Quercus glauca I +-1 VLV 31 31 VI2H+2NV+2IV+2V1-2 3121V I=3 1 2  arakashi
Rhus trichocarpa m+-1 W+ V-l 241 2+ M+-1 V+ V4 V4] V4] 4+ + . 1 | yamaurushi
Cleyera japonica o1 M+l IVI-2 31-2 31 O+1 1 M+-111-3V+231-2 -2 41 I 1 sakaki
Clethra barbinervis +-2 V2 Dl 21211 0+2NV1 N+1IV+2V+1 24101 1+ 11 ryobu
Abelia serrata T+l T VAl IV 2+ 3 4=l MM+ T+ M+-1 W1 V+1 4+1 1+ 2 1 = kotukubaneutugi
Viburnum wrightii M=l V41 2+ IV+ ID+1 F+1 3+-1M+1 [ 1 M+~ M+ 10+ 11 I+ 1 L miyamagamazumi
Fraxinus sicboldiana DL V41 b+ ML V1@ +-1 2 +1 - a M+-1mW+-1 1+ 2+1 0+ 1+ = marubaaodamo
Hamamelis japonica v. bitchuensis 01-2W1-2 21-3U1-2172 P+ 201 00e=2 0 +=1 M+ 001 [t 2+ 12 1} 11  atetumannsaku
Gleichenia japonica M+-3 123 21-2W0+5W+52+2 24 V|4 =« . s I+ 11 11 23 = urajire
Vaccinium japonicum M+ m+-1 V+21+ 3+ - e O+ 1+ T+ 1+ 1+ Q= 1 *  akushiba
Pourthiaea villosa v. laevis n--21- 11 F1roJm+1 81 3+=111 ] W+ 1+ W+] 2+ N1 L I+ kamatuka
Pteridium aquilinum v. latiusculum [+ w+ 2+ 1T+ m+ - . . v+ I+ m+ - . I+ 1+ 2+ warabi
Leucobryum neilgherrense mA4-1 0+ Z+=1 0D +L T+ F IR = )i v+ I+ [} § 4 ] ¢ ¥ ,. I * hosobaokinagake
Hypnum plumaeforme m+-1 n+ 1+« = T+ = 11 I V421 Qs [+ 1+ (I 2 4 haigoke
Leucobryum scabrum o+ O+221-20+ M+1 11 | I I || S . L 11 2= 3 . - oshiragagoke
Wistcria brachybotrys . [+ . . . s | IR Pyt We-b 11 e 1+ 11 yamaluji
Cymbidium goeringii I+ 137 = ] m- T L - IR} Lo e ve 2+ e 1} syunran
Pertva scandens 1+ Qe 'a [ . 1- r L Ut 2% ¥ x 1 kavahaki
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community Number 1 2 3 | 5 6 7. 8 9 10 Ll 12 13 I 15 16
Pavderia scandons . . + : e — ] e Lw s We 1e Fr = 2+ hekusokaxura
Schizocodon soldanelloides v. magnus ¥ 12 1+ N0N-313 12 1+ 12 .= i . 12 = . | B oiwakagami
Tripterospermum japonicum = . . nm+ -+ 2+ 1is " " . | u 11 ] Ii:= 1 = tururindo
Hymenophyllum barbatum - b= o B 1+ L Me1 = . . 3 | - 4 koyakakeshinobu
Lindera umbcllata L T N+l 2+ 1= . 4 a I- 1 n+=y = 11 kuromoji
Albizia julibrissin ¥ - . - . . I . g =2 s | JE: S . H nemunaoki
Prunus jamasakura & . e L 13 - i (] L . . 1l m23 - - yamazakura
Viala violacea me - e s Yo - * I fre A o L e ¥ shihaisumire
Platanthera minor Le Qv g« [+ & U= = . . W b- o Ze s L obanotonbeso
Dicranum scoparium b e 1= n . . 1 | R B T | s f= = . kamojigoke
Dicranum japonicum I = ps 1 QL - 2 1+ b = (| EE T . bs - shippogoke
Rubus palmatus + 2 & . L v - - . . 21 ‘4~ & 1 1 nagabamomipichigo
Deutzia crenata . . . . . . 2« 4Y 2z 14 . . » I+ 11 utum
Viola grypoceras - L] ' L * . 1 tv * . | EE RIS [T 11 tachitubosumire
Hylocomium brevirostre v, cavifolium Yo e : = 1+ 1+ 11 0l * . . I:e Ze Ii=: L) futoryubigoke
Solidago virgaurea v, asiatica o= 1 . . . ] . jo+ - | LI v ] . akinokirinnso
Diplomorpha sikokiana 1« 1+« 1= 1 - Vi e ’ e A e ' ] . ¥ . ganpl
Thuidium kanecdae il i - - * B L] It - . . . Toe Bomlie . 1+ toyamashinobugoke
Diospyros kaki 1 ¥ . * . . . . L M 2 18 [ 1 - kakinoki
Abies firma - . 1 be e . . 11 | L P RE ¢ . 20 v momi
Hypnum oldhamii e B = | B L . P+ = . - 7 = J | R v - himehaigoke
Frangula crenata Tt - = . L . : me- - |5 T 4 | isonoki
Heteroscyphus planus - * 1 L ke L= e &= s, = = . v ) tukushiurokogoke
Hydrangea hirta * . I = i L] L b - B b - Lo s . koajisai
Torreya nucifera ¢ & . . d . . . . E] Ly ¥ Qe clfe T kaya
Palytrichum formosum 1 1 . ' Te == f+ - s v ' & - . . osupigoke
Lpimedium sempervirens v. hypoglaucum \J . - - | B B . . . ¥ urajiroikariso
Pertya robusta : . - s Wy '+ . - 1 = - * I * kashiwabahaguma
Cladoina spp. L 2% fe . * B . ‘ & 4 . ¥ . . hanagoke spp.
Sorbus japonica [ . 10 1t - . ' . (R . - urajivonoki
Amelanchicr asiatica | BE S N R Py - . . . 4 - 3 ¥ = A zaifuriboku
Prunus grayana §ael )0e - . - - * & " 2, 1 .. 5 . uwamizuzakura
Mitchella undulata (R I* 19 ¢ + = . | » - ’ Be i ¥ . turuaridoshi
Tsuga sieboldii J [ iz - 2 . - | o . - ’ a4 - . tuga
Carpinus laxiflora . [} ] | [ . . . ] b L . . . akashide
Isopterygium pohliaccarpum . I . " b s L] | . - .  SL R T - L] akaichiigoke
Carex lanceolata L+ = - . ' L] = = = . . 1= - s 1 + hikagesuge
Euonymus oxyphyllus ' - L . e = L] H ] M - B 1z - 1+ turibana
Carex conica . & “ . 1 | B = . - 1 I= L4 . himekansuge
Symplacos coreana s . 1 4 . -3 * = g s ol . -l - “ tannasawafutagi
Coceulus orbiculatus L] . v, * | . ¥ A T e . . 1 * actudurafwi
Carpinus tschonoskii ¢ . + . " ¥ iy - | SR LI i inushide
Millettia japenica ) . * . = . . * . . - o e e @ 1+ natufui
Lycopedium serratum . s v - . . . L 5 | L = T . togeshiba
Liparis krameri [ } . * * 1 . b * * . . ol * jigabachiso
Rabdosia longituba 1+ s . by - - s . . . 4 . ' * 1 akicyoji
Dryopteris erythrosora | . . L] . . . . | [ . | R benishida
Diplophyllum serrulatum e - o . o+ - - . * - I E . ) * nokoyirikooigoke
Kurzia makinoana | S . 4 i . L . * - . M s * kosugibagoke
Scapania ciliata * bi» . . s iy = o . I+ - # . . unibahisyakugaoke
Lilium japonicum * s o . + - L ¥ ¥ { BT T * sasayuri
Quercus aliena . . + LE - Y . . ] + L o . ni . . naragashiwa
Acer palmatum * . ' ’ ne . - . 1 ] ¥ . ] . nuenjyu
Parabenzoin praccox . + % C | R . . 4 £ | L L] L Iy = v aburacyan
Rosa multiflora . . . - . I [ ’ | I I . U noibara
Hedera rhombea . ’ . = . e 31 = 5  ELA . kiduta
Liriope muscari . . L] - . . - { I . . | . 1 . yaburan
Oplismenus undulatifolivs v, microphyllus ~ * O - . - . . ¥ (] 4 1 . . I | chidimizasa
Schizophragma hydrangeoides k: . . * X . - = 1 8 ol . ' - ' ! 1wagarami
Viola verecunda J . . K & - . + L . e 1+ Lo ] [ tubosumire
Neolitsea sericea g . . . < v . * 4 - - . ] |+ shiredamo
Euonymus lanceolatus . . . . » . . S . - * 1 fie - 1 1 murasakimayumi
Rhacomitrium anomodonteides [ B | . . ¥ . L] ¥ . - b ’. 3 H nagaenosunagoke
Arundinella hirta I's = . I * . - y L] . - B - . ] * todashiba
Mecodium polyanthos fie : . . . . 11 . . * $ ] * hosobakokeshinobu
Rhacomitrium canescens I . L . * o) . & - ] v . B . sunagoke
Dicranum nipponense b - * . . b . - . 1 . . b . oshippogoke
Zanthoxylum schinifolium | [ . . . . 4 L] . . = . 11 = * ihuzannsyo
Leucobryum bowringii [ *: * = H ¥ . b “ - o - 1e * arahashiragagoke
Aletris luteoviridis e = ’ d . L] . . ) 1 nogiran
Heteroscyphus bescherellei i I . i . . () Ll - . orokogoke
Diphyscium fulvifolium . Is s C - . ¥ & ‘ * L] , ] . 1 ihubigoke
Styrax japonicus [y s % . . 2 . - J 3 . 1 - egonoki
Quercus variabilis t ' b= b s + N . . & « L = A ¥ dnnkoba
Quercus variabilis & a . | B [ . £ - . o} . = . . - s abemaki
Quercus mongolica ssp. crispula . . v I 1+ . . . » . ‘ . * * ) . mizurana
Pyrola japonica £ - . " I+ 2 . ) L e ' % 1. - ichiyakuso
Dioscorea tokoro 5 . E + * Jie = - - . s | onidokoro
Thuidium cymbifolium ¥ L . b G . (L . * . i . himeshinobugoke
Thamnobryum scandei - - - " | B, X, . *. ] s ¥ [ ’ atoranoogoke
Dioscorea tokoro = * r . - * (I . . + ¥ . + 1+ okijinoo
Ticus oxyphylla . . . + - (] | . - 1 | BE H . . itabikazura
Viburnum urceolatum . . £ . . 1 3 L ] ‘ . ] - yamashigure
Rhus javanica v. roxburgli, . - E . = Ll ® . Ly e J L] e - . nurude
Viola avato-oblonga . * L z = ' . t [ . - . I+ J b - nagabatachitubosumire
Galium pogonanthum v . - . . N g - I» . . L ] . 3 yamamugura
Actinidia arguta N ol . =" = . i 3 L I+ . . ' . - . sarunashi
Magnolia hypoleuca . * t = . ’ L] . 12 o - k 12 = . honeki
Acer palmatum - - . - ! J L] 1+ ¥ 11 1 - . irochamomiyi
Zanthoxylum piperitum » - * ' ) H ] ¥ o LN LR T . = sansyo
Platycarya strohilacea - . . ‘ ‘ . - d . = o L . nz - i nogurumi
Other species. C ity No.1: Herzogiolla turfacen(tul hnigokel 1+, B ( higoke) 1+, Parmeris sp.(umenokigoke sp) 1+
Hypnum fuj: (fujibaigoke) I + Benthamidia japonica boshy) 11, mllhuph\llum dy ol ( dutaran) I+ No2 Macromitrium
oy (hi inogoke) 1 +,Cladonin senbriusculafsasal agokel 1+ ielln a lis(akinrokogoke) 1 + Carex maximowicxiilkozo)
1+, Parmelin unclnmn\[umenulugnku.'l 1 + Peychomitrium linearifolium{ishinovenohidagoke) I +, Plagiochila ovalifolia{marubahanegoke) 1 +,
Nod:Hypnum sakuraiilobenihaigoke) 11, '%-I Clndonin bacillaris(} kamizoke) I + Enkianthus cernus f. nipponicus(benidedan} I + No.5:Bazzania
pompeana(muchigoke) I 1. NoT:Arachniod lici {onik abi) 1 +, Heloniopsis orlentahs(symyobakama) i +, Euonymus alatus f. ciliato~
dentatustkomayumi) T 1, Carex sp.suge sp) 1 l B (l yanagil I +. Sarcochilus jay t! Y+, El
pungensinawashirogumi) { +, Hypopter} muln fauricilkuiyakugoke) 1+, Plag ium &p.[turuchochingoke ap) 1 + C' idium hastile(okushinohagoke) T +
Plagiochiln ncanthophylla spp. ke) T+, B!......... inuglehnl I kopake) T+, dopitys verticillatath k)11
No.9: Kndsun'lant\mm(bmnnkﬂd\lrn}I +, :\lpk-m\lm it hidn) 1+, Cladonin conioeraentyarinohogoke) 1+, Campylopus richardiilfudegoke) I +,
Nol:Sarbus ¢ v, rufp-ferruginealsabib, K lod 11, Acer *\ln_holdmnum(kohauchlwakaede) 1+, Monot\opast\um humile(ginryoso) I +, Mallotus
J:lpoml:usfnkamugn-ihlwn) 11, Callicarpa japonicalmuirasakishikibu) T+ Cm‘rlopms glat it izaki) 1 1, Sorbus alnifoliatsaukinashi) 1+,
My i ko) 1+, No.12:Q myrsinacfolin{shirakashil 11, I’mnua spmulusn{nnlmku) 11, NeldTreyrtis
affinis(y, nmu;mohololomsuh . Ardisia er ( m;1 +, Pogonatum infl (h igoke) 1 4, Lepidonia v ihagoke)1 +. Astor agurntoides ssp.
lexifolius (v gikull 4, No.14:Wisterin Noril (I‘n_ul 11, Kaloy pictustharigied) 11, Carpinus japonicalkumashide) 1 1. Noli: e
wrrnln[ummnudn!uh 1. Corex morrowiilkansuge) 1 + Nol6Thelypteris japonicalbariganewarabi) 1 1 Carex cilintormargi alketng 11 1D

truncata(nosasage) 1 +
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B2, 7HTVH. 2F 58, BROBEHSSHRET 5T Y ORTERROEEH S

Fig. 2. Map showing the distribution of the investigated plots.

1. Pinus densiflora-Rhododendron mucronatum v. ciliatum community FHTY =52 A4 YV SHE
I — A. Pinus densiflora-Cladonia rangiferina type ZHYY—NFT5E
@ Dendrobivon moniliforme group A £y IAVBEA  (BEEES1)
© Dendrobium moniliforme growp B £y I9 BB (BEEE 2 )
© Typicalgroup B (HEES3)
e Pinus densiflora - Vaccinium oldhamii group ZHTJ—FYNEH (BEES4)
I —B. Pinus densifiora-Rhododendron semibarbatum type T HT Y —INA HY Y S
n Vaccinium oldhamii Group FYVNEHEH (BEESS)
Typical group S4EIP¥ (BEES6)
B Callicarpamollis group A YT LS HXBA (BEES7)
Callicarpa mollis group B YT LY X#HB (B%HEESS)
I. Pinux densiflora-Riwdodendron reticrlanin community FHTY —J87 IYNY Y T B%E
Cladonia rangiferina group NF T (BEES9)
Vaccinium bractearum group A >+ 2 v KRB (BEES10)
Rhododendron semibarbatum group A INAHY Y IHA (HEEESN)
Rhododendron semibarbatum groap B INA H YU #B  (BHEES12)
Callicarpa mollis group ¥ T LS Y58 (HEES13)

WM. Quercus serrata community IFSHE (FEES14)

©OEEEO

(=]

V. Plantation f##k
@ Chamaecyparis obtusa plantation £/ 4  (BEZEHS15)
@ Cryptomeria japonica plantation XFHEH  (BEES16)

* Plots where the death rate of the pine trees were investigated 7 717 Y $5FEHSR O AZ Ho 5
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Table 2. Species composition of the plots where the death rate of the pine trees investigated

YOSHINO AND INOUE

Plot number 1 2 3 |FEEH SR Plot number 11 2] 3 |shxEmaEs
Sample-plot size(md) 15X 15[15X 15|15 X 15|E@H% (if) Height of tree layer(m) 16 |10 | 7 |[EABOBEE (m)
Number of species il 43 A | HERFREL Cover of tree layer(%) S0 | RO | 30 [BAB ks (%)
Altitude(m) 280 | 320 | 360 |#Etk(m) DBH of the largest tree(cm) 45 |29 | 18 Mo (cn)
Slope aspect S10W | S10E | S40W |J54r Height of subtree layer(m) 16 [10 | 7 |EEARBORES (m)
Slope degree(” ) 40 50 45 [ERC ) Cover of subtree layer(%) 8 | 5 | 4 [WEmAREOWHES (%)
lower | upper Height of shrub laver(m) 3 | 2 |1 5|1EABOHEE (m)
Microtopography part of | part of | ridge |#i7% Cover of shrub layer(%) 50 |80 | 30 [EABOREESE (%)
slope | slope Height of herb layer(m) 0.8]0.2[0. 5|eABOH & (m)
Humidity of soil moist | moist | dry |+i& Cover of herb layer(%) 60 |30 | 10 |BAR sk (%)
Exposed rock body (%) 5 20 80 |E %) Cover of moss layer(%) - |10 | 10 |27 @ofisks(%)
Tree layer Herb layer
Pinus densiflora l 3.3 I 3.3 ] 3.3 [akamatu Gleichenia japonica 4.4 +2 |urajiro
Subtree layer Ilex pedunculosa + | 2 | + |soyogo
Clethra barbinervis 1.1 2.2 ryoubu Camellia japonica + + yabutubaki
llex pedunculosa 2.2 1.1 50y0g0 Smilax china L sarutoriibara
Lyonia ovalifolia var. elliptica 2.2 1.1 nejiki Struthiopteris niponica + |+ shishigashira
Quercus glauca 3.3 arakashi Ilex crenata var. crenata + ]+ inutuge
Illicium anisatum L1 sikimi - os OdenArCRpCronaturm) Vs, 2.2| 1.2 |genkaitutuji
ciliatum
Acer crataegifolium 2.1 urikaede IE_;:;gg?:gdron kaempferi var. +2 | +2 |yamatutuji
Evodiopanax innovans 1.1 takanotume Vaccinium smallii var. versicolor + | + |kansaisunoki
Pinus densiflora 1.1 akamatu Miscanthus sinensis + | 1.2 |susuki
Camellia japonica il yabutubaki Pieris japonica + + |asebi
Chamaecyparis obtusa 2.2 |hinoki Cinnamomum japonicum +2 yabunikkei
Shrub layer Hydrangea hirta +2 koajisai
Eurya japonica 3.3 2.2 1.1 |hisakaki Illicium anisatum + shikimi
Pieris japonica 2.2 1.1 1.1 |asebi Eurya japonica + hisakaki
Quercus glauca 2.2 L1 +  |arakashi Quercus glauca + arakashi
[lex pedunculosa + 1.1 1.1 |soyogo Vaccinium brecteatum + shashanbo
Rhododendron reticulatum 1.1 2.2 kobanomitubatutuji |Hydrangea luteo-venosa + kogakuutugi
[licium anisatum 2.2 2.2 sikimi Sasa sp. + sasa-sp
Cleyera japonica 2.2 2.2 sakaki Abelia serrata + kotukubaneutugi
Lyonia ovalifolia var. elliptica 1.1 1.1 |Inejiki Ardisia japonica 1.1 yabukouji
Vaceinium oldhamii 1.1 1.2 |natuhaze Melampyrum laxum var. laxum f. +2 miyajimamamakona
edentatum
:::E?E;:cntlrun mucronamim varg 1.1 3.3 |genkaitutuji Rhododendron reticulatum +2 kobanomitubatutuji
Rhododendron nudipes 1.1 2.2 |daisenmitubatutuji  |Vaccinium japonicum + akushiba
Camellia japonica 2.2 yabutubaki Quercus serrata + konara
Smilax china 1.1 sarutordibara Quercus salicina + urajirogashi
Lindera umbellata +2 kuromoji Lepisorus uchiyamae + nokishinobu
Rhododendron semibarbatum B baikatutuji Amelanchier asiatica + zaifuriboku
Viburnum erosum var. punctatum + kobanogamazumi Pinus densiflora 1. 2 Jakamatu
Amelanchier asiatica ] zaifuriboku Rhododendron nudipes 1. 2 |daiscnmitubatutuji
Quercus serrata 1.1 konara Juniperus rigida +2 |nezu
Carpinus laxiflora + akashide Dendrobium moniliforme +2 |sekkoku
Rhus trichocarpa + yamaurushi Chamaecyparis obtusa + |hinoki
Ilex crenata var. crenata + inutuge Clethra barbinervis + |ryoubu
Pinus densiflora 2.2 |akamatu Moss layer
Juniperus rigida 1.2 |nezu Rhacomitrium canescens 11 | +2 |sunagoke
Chamaecyparis obtusa 1.1 |hinoki Leucobryum scabrum 11 hanagoke
Quercus mongolica ssp. crispula 1.1 |mizunara Thuidium sp. 11 akamigoke sp.
Clethra barbinervis 1.1 |ryoubu Leucobryum neilgherrense 1. 1 Jooshiragagoke
Frangula crenata 1.1 Jisonoki Cladonia arbuscula v. beringiana +2 |shinobugoke
Vaccinium smallii var. versicolor +2_ |kansaisunoki Cladonia rangiferina +2 |hosobaokinagoke
Taxillus kaempferi +  |matugumi Cladonia sp. + |warahanagoke sp.
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Fig.3 Numbers of alive and dead pines in each investi-
gated plot.
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Summary

A phytosociological investigation of the forest vege-
tation of the Yunoyama Gorge, Hiroshima Prefecture
was carried out. 16 vegetation units were recognized in
this area as shown in table 1. Pinus densiflora-Rhodo-
dendron mucronatum v.ciliatwm community was recog-
nized on the rocky sites and Pinus densiflora-Rhododen-
dron reticulatum community was recognized on the
mountainsides. Pinus densiflora-Rhododendron
mucronatum v.ciliatum community was subdivided into
8 vegetation units and Pinus densiflora-Rhododendron
reticulatum community was subdivided into 5 vegetation
units. Dicranopteris linearis and Vaccinium bracteatum,
which are selected as diagnostic species for the coastal
type of the Pinus densiflora forests (Toyohara 1981)
were seen in very restricted location in Yunoyama
Gorge. The ratio of the number of the dead pine trees

was not more than 30% in the investigated area.
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Plate A: Pinus densiflora forest on the rocky sites. B: Pinus densiflora forest on the mountainsides. C: Seedling of Pinus

densiflora on the rocky sites. D: Scratch made on trunk of Pinus densiflora to collect the oil. E: Dendrobium

moniliforme growing on the rocky sites. F: Cladonia spp. growing on the rocky sites.
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Memoranda for the Flora of Hiroshima Prefecture (2)
A new record of Orostachys iwarenge var. boehmeri (Makino) H. Ohba

Naoko Inoue”, Hiroki Matsumoto”, Chikao Nagai" and Genjiro Ishida”

FU®HIC EBHDIRA
% A L V% Orostachys japonicus (Maxim.) Berger aEFL AR, RERLEAESERT & LRER
ik, 44 TEANRBERELT CRE S N LO FrAIORROAEICAFTL W (K1), %
PO TH S, BADRFEHPERDEREIS hFhomitsE 1 IZ8ET.

HArB4LThh (BAR1979) . BRI AELE
AROEZE DB TEBFL TS (RRRHAE
Mgk 1997), Y A L ORI, BA TS,
7 A A 7V V4 0. malacophyllus (Pallas) Fisch.,
4 7L v 0. iwarenge (Makino) Hara, I E£F VL ~
7 O. iwarenge var.boehmeri (Makino) H. Ohba’z £
NAENTWBEA (K3 1982), ILBRAIZH WV
THERIZESW-EBEDOREHNRH 5DV AL YT
DATH S (LEEMEYRE 1997),

LT AT, FHELIFIAEBRTIIREILHEHNDIEF L
v BRSO RFOAEIZLIAT (19914FH) » 56
EZT0BEVWSERE, BETEFEO=EL¥=K
RUOLEBHEBEREY Y 2 —DOMERMKKL, 5/ T
Wiz, LAaL, [AAOTAMESIT] (ki 1982)
IR E TV ST (imE) 25 T\ 5
ZEehb, INEHEKRINZEDTHAS EEZ,
LEBREEDE L TORAEEITbEr o7,

ZD7V, BIMEOREOREIZEIESFL VT
NEZTWBEDRRRE L IhEES2ITE LT,
REEICBITAIEFL VY rOEFERIEFEL 22,

FORR, Iho kI8 D0Tho7ze L
Td. P LB THEORIZ, AlELETRRICH

%ﬁ&%%biﬁbfﬁétuﬁ;&ﬁﬁ%éht M1 EEHOLE
DT, ERRO7aIERE LTEET 2, A G R B ELTR A ST

B : A RWEIF W AR R - 4

*Contribution from the Hiroshima Botanical Garden No. 76.
1) The Hiroshima Botanical Garden.
Bulletin of the Hiroshima Botanical Garden, No. 21:43-45, 2002.
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IR RIS O BHBITREOHEIC L
W, 100EBAZIEF LV FREFT LT
2o AEOH LMHEE N2 ARIEFTL Tk
Ntz

HAEDTRIZIT 5721999412 A 13, MR DIEHE
TRPTCLK ZONZBE#RTH -7, TFREDHFDR
ISk, RIZFRT. 22 v rOEEE X
NEIIEARITU7=Z L1372, /-, 308
FERNIZTTIZTEF LUV FIET L T,

&5 —HD. TASE LB AT 30 %7 Hik
BEREOREIZBWNTIE, YALYFEaEFL Y
FORFAHEET LTz, BHFRERMN., @ik
<. 551008 EId & 572, FHKICEE
BEEE D Z & AHSR-D T, BIFIC 2 OBE 4384,
[TBEEL EE, EEI015HE2H LS D14k
D, BEEZSOMBIIBHL-, $5L92LV4
ETAEF VIV IFOBFREINEARATET, B
RIEZTE72, ZLTEAEABZ, 5Dk %
RREIZ 2 5 7=
[YALYFRaTFL Uy iZRufaE FLTY,
ZDIBHEZLTL 3, HMWIENY, LOBORE
&, EEE A Z Tx 7

LERERAETICOVWTOER

AEFL U, IEEBRENTRA 2HEEL -5
PShcd | IWERRBURIT O A BN 7= — RO G
ICEFBLTWE WS, 20T &, HEFES
2001EF 12 FIT L7z [TEDWAR] LS Kic, 7%
FLYTOEENMEBR I N2 & THI- =08, A
BELKAETH S, ADFTHICXkB &, 22T}
AHELEDETERPEFTL TR 201,

TEFL VTR, AL VF (KN - BEEL.
JUNDMBROE L, BIRRLEICHM) OFET, &
fE - B - LB 4 CABEOMEREOE FIo ST
BlEnTn3 (KiF 1982), 4. LHEBENT
MREN aEF LY FRNTheFEEVLI AS
HZRBETALONEZ &, REICEEEH I -EH4EH
PO BN L ZAIZHBZLEENE, B
LERBEHICHESZ I D TildhnheE L
bb, BT, BETHE A 7L VX IZIEIFRIC
EEMEYE LTETEREN-ZERHEDT (K
% 1982), EIRMRIZCTEFL YV FBERLZ-O, S
Lk, L2 L—HFMAIOFHEKIE [V AL
VIERAEFLUSEBTFIAZTEZRDT, ME
L=z LTS, HEIZAEZ Y

AV Y TPRBBIZAROBE AR I N TS,
Lo T, TIEFL VYV TFOERKDEEHETIC
HLUREMECER T LN,
IRBRANIZEFTT 325 L VA ORRIEE A1t
SEDLENVEDD, D & FRAE]TId 104
Pk, BFE[TIE30FELL AL L T3 Z & hiER
ST,

AEMMEAR  1:50,000 [XIfg [ =Bk, [AEE LR
ARFEAET)IE, #1k380m. FIE, November 19,
2001, Coll. T.Nitta, N.Inoue & H. Matsumoto.
HBG12219, det. Tarow Seki, November, 2001.

A 5

EETOREEME L TL 7 & o 7= AR,
B I VKR, AFROERE JIREO A0S
EEZR, aEF LU OREE BEV L -BEAER
BB RFLEBIRIIZELS FHLE L L 5,

] =

IETF VL 7 Orostachys iwarenge var. boehmeri
(Makino) H.Ohba (> 4 v aHl) BNLEEIZE
EToHEME LTI TEEI N, 72750, BH
L2ZEDHhEPIAHETH 5,

Summary

Orostachys iwarenge var. boehmeri (Makino) H.
Ohba (Crassulaceae) was newly added to the flora of

Hiroshima Prefecture.

5[ B XX &k

MEFTERL 2001, TEOTFHHR. 178pp., i [EHTR
tt, IRET.

BAWZ 1979. IKBEADY XL Yy, KBl
YIAERRIELEER 1 ¢ 19-20.

IRERF AR R S B B RN R - Rl
HLERAE (W) 1997. [REEHEMEE. 832pp.,
HhEFTRE, LB,

KIBFHE 1982, XV 4V »H  Crassulaceae.
HAROEEMH I 139-152. S Ltt, Hix.
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1 OAEFLUFPEET 5REOBR FER 1 200146117 19H

REDMAE 5 B U L WL S 8 SR IT fe R W L LA g P ) [ 3 TSR W Ly B = o pAg T =
REROMHE BT S FE A Hr Rt
ke E 350m 380m 382m
AEOF5HL E20° S S20° E S40° E
HEDE 2.4m 1.6~2.6m 2.5~3.0m
AEOR X 12~14m 50m 50m

] AEFLYY, AT (HEK),
EE%%EWﬁ Gﬁ;?zfi§fﬁﬁﬁgﬁﬁf YAy (W) TV E (R, o8 (R

HEINT, ZAIV
‘ ‘ N = 5 —

FHRGSCIR | IRFL Yy, $UE, AXVS K§5y§£3§3;y§§ﬂz ;;%:gkufjxé?;zf
& i it YA, FIIAVE AT T ' ' Z;;y;xayﬁza,ﬂv#.

FE. A IEBE | EEESER§ED I F 5 L ¥ ¥ Orostachys iwarenge var.boehmeri MEE T 5 RE DA H,

B:BENIc4AEFTSIEFL Y FOKT. CABRUEBHFNARIFOIETF LY SHERT S

EROGE, D FAANICEE TS IEF L V5 OT.
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Memoranda for the Flora of Hiroshima Prefecture (3)

A new distributed record of Calanthe sieboldii Decne.*

Genjiro Ishida" and Minoru Isobe”

X TV 3}  Calanthe sieboldii Decne. 1&. Jull, M
EH. £FFE, ke (O, SRE) 20w,
EEETOAIE. BT MicBE R &
w3 (REEMEWEE 1997).

20004E5 B IC BT EEOBARZ KA, 6 IABE
EESSAN TFIE XL LEEDERRLAEFED
BHAEE SN, IhERFSA2BICEFTHTH
BLEDTHETS (K1),

WEshEE 5B IR (AR 2 AN H LB D ALY FF
DO, EHA 5 K150 m BN 72 HEHRAI530 m DALALYE
HEOPLRABERTEIAET L Qi TOREYMO
B2z F v KHFYRA XYY, TvX, HNNT
YHS, TTIFxr, A ZXHITTHEDRAR
FREAEH - TAEE LT\, YikiEhid, o #H
M TR RS, fBEICIRZh RSOk E R/
$IEMTEENLHTz, IRE THRDS BD 3K
HEFMB -, BEL Tz, oKz <
BRTEISE L T A d -7z, MKz, &
LA YIVYIEHAEFTL T FENR o,

W EMI DTG A MBI A F T X L HIKRT S L
FEARRPEL (X2) 30D, BERIEOKRE &,
FOHOEE, EMTHEORRE, T IR
FEEHUMNFET AL EERBOEREIL, F K
FOWREL EREZZED O NAE»r o7z,
ZEBT A NAA VIR EDORHMED S0, TD
FEOCIEBGFHEAMRETE Ao 7h, TEX
(C. discolor) & DRMeAETRET S &S5 sERES . #&

DENENH7=DT, BEEWMEFTER L LT
nweEzZohs,
PLEDRERYS ., F LY IXOHEME L TULER
IS A 208k, RET S,

1 Calanthe sieboldii found in Yoshiwa-village,

Hiroshima Prefecture.

*Contribution from the Hiroshima Botanical Garden No. 77.
1) The Hiroshima Botanical Garden

Rulletin of The Hiroshima Botanical Garden, No. 21:47-48, 2002.
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48 ISHIDA AND ISOBE

R #1 18 &

May 25, 2000. Coll. G. Ishida and M. Isobe.
HBG12322. det. G. Ishida

| 5

IDVOFITERAOFER, BRAIEHRL T
EOWTBAEEZRICES bRLAH L H T2 T,

i £3

20004 (SRS BAL BT S A Ic BT, F 2

Calanthe sieboldii Decne.D HAEPIED TRER X h i,
Summary

Calanthe sieboldii Decne. was newly found in Yoshi-
wa-village, Hiroshima Prefecture.

51 B 3C Bk

IRERFEZI R =B B RN ERRTT - gkl
BEIRES (1R) 1997. K8 RMEMEE. 832pp,.
EFEt. KB,

2 . Calanthe sieboldii found in Yoshiwa-village, Hiroshima Prefecture.

1. front view of flower x1.1, 2. side view of flower x1.1, 3. upper sepal x0.9,
4. petal x0.9, 5. lateral sepal x0.9, 6. lip x1.1, 7. floral bract x0.9, 8. lip and

column x1.5, 9. ventral view of column x2.0, 10. dorsal view of pollinia x5.0,



FER7uIHE (4)
var v (HE)
FHOBEXREED - EH &%V - =F ¥F=¥
Memoranda for the Flora of Hiroshima Prefecture (4)
A new distributed record of Gastrodia elata Bl. f. pallens (Kitagawa) Tuyama*

Genjiro Ishida", Masao Shibata" and Kouzo Mikami?®

RBES OO EDTH DB IT VT Gastrodia
elata Bl. . pallens (Kitagawa) Tuyamaid, FEEMERE
NS 2, MM RET S -0, B
NBZ DL, IEBRICEY 2AMEIZET 55
Bz b Thrwn, EABEMEME] (1997) T
KEANT . EFAT. LD 3 » FTOEARPEEHF SN
T3l EFEF ST 5,

EELITYUT v OREA1998F IR I E
FREEPNIRBL T, % 7220004 & 200140 2 » i
bz 0 A ELEETF RPN R iZ s TS L
7= IEEEILEIFMA TORBOFR R, ¥
TODEFKTDH %,

EEREFANATIZ BN TIE, YaF Yy o)
=X AT EEEL TRETHOMBEEI N, ¥
OFYyvEA= Y HIORERRE. Thth
2000413 4 A & 3 A, BERIPPALEIIERELAE
THhotze YUTF VIR, A= /Y HTIIHNRE &
EAMEL . EXMCR A2 HIZ554 L, EDK
X X3t =Y HFICHANMET, fERIEEETH
XA IDES kYRR EE RV LN (K1),

INETO T VEHEMIZET 2 EE. ERETE,
vuaFUIlEYARENELALENOT, 22
Tk u T v OEA 3 EROEEECSE (k1) &
BHAER 212 L, SHROBRE L2V,

1 Gastrodia elata f. pallens found in

Togouchi-cho, Hiroshima Prefecture.

#Contribution from the Hiroshima Botanical Garden No. 78.

1) The Hiroshima Botanical Garden

2) Inokuchisuzugadai, Nishi-ku, Hiroshima City, Hiroshima Pref.
Bulletin of The Hiroshima Botanical Garden, No. 21:49-51, 2002.
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. Gastrodia elata f. pallens 1. plant x0.9, 2. side view of flower x3.6, 3. front view of flower x5.8, 4. ventral view of flower

x4.4, 5. lip and column x4.3, 6. side view of lip x7.5, 7. top view of lip x7.5, 8. side view of flower x4.5, 9. ventral view of

column x7.0, 10. upper view of column x7.0, 11. side view of column x5.0, 12. front view of anther x15, 13. anther and

pollinia x16
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*£=1 AT vRIEHEIE

T % N e 51 MEE S woR
o BN
B EE | & K| (@ x| EHE | thRER | R & B EE | @ o | MY
(mm) (mm) (&) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (55
150~ _ . - 7RALE
450 s 4~8 3~13 4 7 6 11 2 60 15 11 ~ A
5F #lL F K 5| A X Bk

July 28, 1998. Coll. K. Mikami. HBG11891, det. K.
Mikami.

July 28, 2000. Coll. G. Ishida and M. Sibata.
HBG12325. det. G. Ishida

July 11, 2001. Coll. G. Ishida and M. Sibata.
HBG12334. det. G. Ishida

i =
[ B R e B SR L & T IR Ly IS = o] T
SRRz BT u T v OREEBE L, KBS
1B B A E] TORFIL 1D TORRHETH 5,

Summary

Gastrodia elata Bl. f. pallens (Kitagawa) Tuyama was

newly found in Togouchi-cho, Hiroshima Prefecture.

TRE RN R e B B A RE I R - RS
HERMS () 1997. RS EAEYIRE. 832pp,. F
EFrRsL. RS,

ACA PR - ATER - NDEkR1975. G B AN
& - BAIRIL. 464pp. REAL. B

BEFEARLS - /NEFRRAE - KIBFFE - TAHH1989. &
SRR BT H AAE X 8. 1453pp. ACPERE. K
=.

HADHEMTIT S () 1969. HADIEWE 8 E B
T#ENEY 1. 295pp. =FEERE. BT

Pl - KHRZED - ACHIUER - BERRX - B
81982, AARDEFAEREYIEA 1, BTHEHE, 305pp.
SEAAL. R
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