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Karyomorphological observations on some Aroids cultivated
in the Hiroshima Botanical Garden 1. Alocasia.*

Genjiro Ishida”
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Introduction

The family Araceae, which consists of 106 genera and 2,950 species (Huxley 1997), is widely
distributed mostly in the tropics, subtropics and a few in the Temperate zone. Aroid is important as one
of the ornamental and food plants.

They have been collected approximately 49 genera and 192 species at the Hiroshima Botanical
Garden. It enhances value of the specimen to examine the karyotype of these aroids cultivated in the
Hiroshima Botanical Garden. The cytological information is believed to be useful for the botanical and
horticultural purposes in the future.

For the first report of this observation series, the chromosome morphology is studied 14 taxa of
Alocasia cultivated in the Hiroshima Botanical Garden.

The genus Alocasia, which is known as one of the ornamental aroids with about 70 species, is widely
distributed in tropical and eastern Asia, and Oceania.

Much general information regarding the chromosome numbers of Alocasia has been reported by
various workers including Tto (1942) , Pfitzer (1957) , Sharm (1970) , Marchant (1971) , Hsu (1972)
Bhattacharya (1974) and Ankei (1987) . However, morphological study of the somatic chromosome is
poorly made in most of the standard references.

Materials and Methods

All materials studied in this work were cultivated in the Hiroshima Botanical Garden, Hiroshima
City, Japan (Table 1).

Cytological observations were made in somatic chromosome of root tip cells. Chromosomes were
observed by an aceto-orcein squash method as follows : Growing root tips were cut into small pieces

* Contribution from the Hiroshima Botanical Garden No. 69.
1) The Hiroshima Botanical Garden.
Bulletin of the Hiroshima Botanical Garden, No. 20: 1-33, 2001.
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Table 1. Sources, numbers of plants and chromosome numbers of the species Alocasia studied

No. of Chromosome number (2n)
Species Source plants present previous
observed count count

A. cucullata (Lour.) G. Don f. China, Taiwan 2 28 28
A. cuprea (Koch & Bouche) Koch. Borneo 1 28 28
A. gageana Engl. & K. Krause Borneo 1 28
A. 'Green Shield' hort. Philippine 1 28
A. lowii Hook. f Malaysia 2 28 28

1 70 70
A. macrorrhiza (L) G. Don. Thailand 2 28 28
A. micholitziana Sander Philippine 1 28 28
A. odora (Lodd.) Spach. Japan, Kagoshima, 3 28 28

Okinawa Pref.

A. plumbea (K. Koch) Van Houtte. Java 1 28
A. porphyroneura H.G. Hallier ex Engl. Borneo 1 28
A. portei Schott, Philippine 1 28
A. sanderana Bull. Philippine 2 28 28
A. wentii Engl & Kurt Krause. Philippine 1 42
A. zebrina C. Koch & Veitch. Philippine 1 28 28

1.0-2.0mm long and were immersed in 0.002M 8-hydroxyquinoline for four hours at 18 C. They were
then fixed in 45% acetic acid for 10 minutes at 5 C; They were macerated in the mixture of one part of
45% acetic acid and two parts of IN hydrochloric acid for about one minute at 60°C; Then, they were
stained and squashed in 1% aceto-orcein.

The results of the observations in the resting nuclei and somatic prophase chromosomes and the
karyotype formulas at mitotic metaphase were described and classified according to Tanaka (1971,
1977, 1980) .

The chromosomes at mitotic metaphase were measured by lengths of the long and short arms. Arm
ratio was calculated by the long arm length / the short arm length, and expressed by the value of arm
ratio 1.0 to 1.7 as  “median cetromere”, 1.8 to 3.0 as “submedian centromere”, 3.1 to 7.0 as
“subterminal centromere” according to Levan et al. {1964) . The chromosomes were basically aligned
in descending order from the longest to the shortest chromosomes and were given numbers 1, 2, 3,...,
respectively.
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Observations

1) Alocasia cucullata (Lour.) G. Don f., 2n=28, Tables 1 and 2, Fig. 1.
Validated specimen No. 167, NF5301.

Two plants were obtained from China, Taiwan. External morphological characteristics of the plants
were similar to those of this species described by Leedy et al. (1984) .

The chromosome number of two plants was 2n=28 at mitotic metaphase and confirmed the previous
reports  (Ito 1942, Marchant 1971, Ankei 1987) .

The chromosomes at resting stage were observed as chromomeric granules, fibrous threads and
chromatin blocks scattered throughout the nucleus. Many small chromatin blocks were round-, rod-,
and string-shaped and varied from 0.6-2.0 . m in diameter and showed irregular shape with rough
surface. Some of the blocks aggregated into large blocks as the chromocentral aggregation.

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.

1234567891011121314151617181920
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Fig.|. Alocasia cucullata, 2n=28. A, a leaf. B, chromosomes at resting stage. C, chromosomes at mitotic prophase. D and E,
chromosomes at mitotic metaphase. Bars indicate 5 cmin A and 3/¢m in B-E.
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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 4.3 x m to the shortest one of 2.7 ¢ m, and the positions of the chromocenters were
either median or submedian. Among the 28 chromosomes 22 were median, while the other six (Nos.
23-28) were submedian. One chromosome (No. 26) had secondary constriction in the short arm.

According to the definition of the karyotype proposed by Tanaka (1980), this species showed a
homogeneous and gradual karyotype due to chromosome length and a symmetric karyotype due to arm
ratio.

2)  Alocasia cuprea (Koch & Bouche) Koch., 2n=28, Tables 1 and 3, Fig. 2.
Validated specimen No. 166.

Orne plant was obtained from Borneo. External morphological characteristics of leaves were similar
to those of this species described by Leedy ef al. (1984) .

The chromosome number of the plant was 2n=28 at mitotic metaphase and confirmed the previous
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Fig.2. Alocasia cuprea, 2n=28. A, a leaf. B, chromosomes at resting stage. C, chromosomes at mitotic prophase. D and E, chro-
mosomes at mitotic metaphase. Bars indicate 5 cm in A and 3xm in B-E.
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reports  (Jones 1957. Pfitzer 1957, Marchant 1971) .

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A.
cucullata 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 5.7  m to the shortest one of 3.6 2 m, and the positions of the chromocenters were either
median or submedian. Among the 28 chromosomes 18 were median, while the other ten (Nos. 19-28)
were submedian. Two chromosomes (Nos. 21, 22) had secondary constrictions in their short arms, and
eight chromosomes (Nos.1, 4-6,9-11,17) had secondary constrictions in their long arms.

This species showed a homogeneous, gradual and symmetric karyotype.

3)  Alocasia gageana Engl. & K. Krause, 2n=28, Tables 1 and 4, Fig.3.
Validated specimen No. 85038.
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Fig.3. Alocasia gageana. 2n=28. A, choromosomes at resting stage. B, chromosomes at mitotic prophase. C and D. chromosomes
at mitotic metaphase. Bars indicate 3/2m in A-D.
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One plant was obtained from Borneo. External morphological characteristics of leaves were similar
to those of this species described by Leedy er al. (1984) .

The chromosome number of the plant at mitotic metaphase was 20=28, which was reported here for
the first time for this species.

The chromosomes at resting stage and mitotic prophase were morphologicaliy similar to those of A.
cucullata 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 5.0 2 m to the shortest one of 2.9 £ m, and the positions of the chromocenters were either
median or submedian. Among the 28 chromosomes 20 were median, while the other eight (Nos. 13, 14,
23-28) were submedian.

This species showed a homogeneous, gradual and symmetric karyotype.

4)  Alocasia ‘Green Shield' hort., 2n=28, Tables 1 and 5, Fig. 4.
Validated specimen No. 85026.
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Fig.4. Alocasia *Green Shield’, 2n=28. A, leaves. B, chromosomes at resting stage. C, chromosomes at mitotic prophase. D and
E. chromosomes at mitotic metaphase. Bars indicate 5 cm in A and 3zm in B-E,
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This plant is not given a scientific name, but this aroid is known as ‘Green Cuprea’ in
horticulture.

One plant was obtained from Philippine. External morphological characteristics of leaves were
similar to those of this species described by Leedy et al. (1984) .

The chromosome number of the plant at mitotic metaphase was 2n=28, 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.
cucullata 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 5.1 z m to the shortest one of 3.0  m. Among the 28 chromosomes 18 were median, six
(Nos. 13, 14, 25-28) were submedian and four (Nos. 19, 20, 23, 24) were subterminal.

Five chromosomes (Nos.8, 9, 12, 19, 20) had small constrictions in their long arms.

This species showed a homogeneous, gradual and symmetric karyotype.

5)  Alocasia lowii Hook.f., 2n=28 and 2n=70, Tables 1 and 6, Figures. 5 and 6.
Validated specimen No. 158, 159, 160.

1 2 3 4 5 7 1 12 13 14 15 16 17 18 19 20

6 8 9 10

21 22 23 24 25 26 27 28

Fig.5. Alocasia lowii, 2n=28. A, a leaf. B, chromosomes at resting stage. C and D, chromosomes at mitotic metaphase. Bars
indicate 5 cm in A and 3zm in B-D.
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Fig.6. Alocasia lowii, 20=70. A, a leaf. B, chromosomes at resting stage. C, chromosomes at mitotic prophase. D, chromosomes
at mitotic metaphase. Bars indicate 5 cm in A and 3zm in B-D.

Three plants were obtained from Malaysia. External morphological characteristics of leaves were
similar to those of this species described by Leedy et al. (1984) .

The chromosome number of two plants of them was 2n=28 at mitotic metaphase and confirmed the
previous report (Jones 1957, Marchant 1971,) .

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

The chromosomes of 2n=28 showed a gradual decrease in length ranging from the longest one of 4.2
/- m to the shortest one of 2.7 « m, and the positions of the chromocenters were either median or
submedian. Among the 28 the chromosomes 20 were median, while the other eight (Nos. 13, 14, 19-24)
were submedian. One chromosome (No.21) had secondary constriction in the short arm.

This species showed a homogeneous, gradual and symmetric karyotype.

The chromosome number of the other plant was 2n=70 at mitotic metaphase and confirmed the
previous report (Marchant 1971) .

6)  Alocasia macrorrhiza (L.) G. Don., 2n=28, Table 1 and 7, Fig. 7.
Validated specimen No. 85033, 170.

Two plants were obtained from Thailand. External morphological characteristics of leaves were
similar to those of this species described by Leedy ef al. (1984) .
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Fig.7. Alocasia macrorrhiiza, 2n=28. A, a leal. B, chomosomes at resting stage. C, chomosomes at mitotic metaphase. Bars
indicate 10 cm in A and 3/4m in B-E.

The chromosome number of two plants was 2n=28 at mitotic metaphase and confirmed the previous
reports (Ito 1942, Sharma 1970, Hsu 1972) .

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A.
cucullata 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 6.0 m to the shortest one of 3.3 .« m , and the positions of the chromocenters were
either median or submedian. Among the 28 chromosomes 18 were median, while the other ten (Nos.
13, 14, 18, 19, 23-28) were submedian. Five chromosomes (Nos.9, 13-15, 21) had small constrictions
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in their long arms.
This species showed a homogeneous, gradual and symmetric karyotype.

7)  Alocasia micholitziana Sander., 2n=28, Table 1 and 8, Fig. 8.
Validated specimen No. 154.

One plant was obtained from Philippine. External morphological characteristics of leaves were
similar to those of this species described by Leedy et al. (1984) .

The chromosome number of the plant was 2n=28 at mitotic metaphase and confirmed the previous
report (Marchant 1971) .

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

chromocenter type.

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28

Fig.8. Alocasia micholitziana, 2n=28. A, leaves. 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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The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the
longest one of 5.7 x m to the shortest one of 3.1 2 m, and the positions of the chromocenters were either
median or submedian. Among the 28 chromosomes 22 were median, while the other six (Nos. 13, 14,
19, 20, 27, 28) were submedian. One chromosome (No. 19) had secondary constriction in the short arm,
and five (Nos. 1, 2, 8, 24, 25) had small constrictions in their long arms.

This species showed a homogeneous, gradual and symmetric karyotype.

8)  Alocasia odora (Lodd.) Spach., 2n=28, Table 1 and 9, Fig. 9.
Validated specimen No. 171, 172, 185.

Three plants were obtained from Kagoshima Pref. and Okinawa pref., Japan. External morphological
characteristics of leaves were similar to those of this species described by Leedy et al. (1984)

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

Fig.9. Alocasia odora, 2n=28. A, leaves. B, chromosomes at resting stage. C, chromosomes at mitotic prophase. D and E, chro-
mosomes at mitotic metaphase. Bars indicate 10 cm in A and 3um in B-E.
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The chromosome number of three plants was 2n=28 at mitotic metaphase and confirmed the previous
reports (Marchant 1971, Bhattacharya 1974, Ankei 1987.) .

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A.
cucullata 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 5.6 # m to the shortest one of 3.4 m. Among the 28 chromosomes 24 were median,
four (Nos. 23, 24, 27, 28) were submedian and two (Nos. 25, 26) were subterminal.

Two chromosomes (Nos.9, 10) had small constrictions in their long arms.

This species showed a homogeneous, gradual and symmetric karyotype.

9)  Alocasia plumbea (K. Koch) Van Houtte., 2n=28, Table 1 and 10, Fig. 10.
Validated specimen No. 85035.
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Fig.10. Alocasia plumbea, 2n=28. A, a leaf. 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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One plant was obtained from Java. External morphological characteristics of leaves were similar to
those of this species described by Leedy et al. (1984) .

The chromosome number of the plant at mitotic metaphase was 2n=28, 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.
cucullata 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 4.8 1 m to the shortest one of 3.7  m, and the positions of the chromocenters were either
median or submedian. Among the 28 chromosomes 18 were median, while the other ten (Nos. 13, 14,
19, 20, 23-28) were submedian. Three chromosomes (Nos. 3, 6, 8) had small constrictions in their long
arms.

This species showed a homogeneous, gradual and symmetric karyotype.

10)  Alocasia porphyroneura H. G. Hallier ex Engl., 2n=28, Table 1 and 11, Fig.11.
Validated specimen No. 157.
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Fig.11. Alocasia porphyroneura, 2n=28. A, chromosomes at resting stage. B, chromosomes at mitotic prophase. C and D, chro-
mosomes at mitotic metaphase. Bars indicate 3zm in A-D.
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One plant was obtained from Borneo. External morphological characteristics of leaves were
similar to those of this species described by Leedy et al. (1984) .

The chromosome number of the plant at mitotic metaphase was 2n=28, 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. cucullata 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 4.6 .« m to the shortest one of 2.5 m, and the positions of the chromocenters were
either 1wedian or submedian. Among the 28 chromosomes 22 were median, while the other six (Nos.
13, 14, 23, 24, 27, 28) were submedian.

This species showed a homogeneous, gradual and symmetric karyotype.

11)  Alocasia portet Schott., 2n=28 , Table 1 and 12, Fig. 12.
Validated specimen No. 177.
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Fig.12. Alocasia portei, 2n=28. A, leaves. B, chromosomes at resting stage. C, chromosomes at mitotic prophase. D and E, chro-
mosomomes at mitotic metaphase. Bars indicate 5 cm in A and 3m in B-E.



KARYOMORPHOLOGICAL OBSERVATIONS ON SOME AROIDS 15

One plant was obtained from Philippine. External morphological characteristics of leaves were
similar to those of this species described by Leedy et al. (1984) .

The chromosome number of the plant at mitotic metaphase was 20=28, 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.
cucullata 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 4.1 2 m to the shortest one of 2.5 x m, and the positions of the chromocenters were either
median or submedian. Among the 28 chromosomes 20 were median, while the other eight (Nos. 13, 14,
19, 20, 23, 24, 27, 28) were submedian. One chromosome (No.2) had secondary constriction in the
short arm.

This species showed a homogeneous, gradual and symmetric karyotype.

12)  Alocasia sanderana Bull. , 2n=28, Table 1 and 13, Fig. 13.
Validated specimen No. 85023, 20001.

EFREES

23 24 25 26 21

8 g
——

Fig.13. Alocasia sanderana, 2n=28. A, leaves. B, chromosomes at resting stage. C, chromosomes at mitotic prophase. D and E,
chromosomes at mitotic metaphase. Bars indicate 5 cm in A and 3xm in B-E.
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Two plants were obtained from Philippine. External morphological characteristics of leaves were
similar to those of this species described by Leedy et al. (1984) .

The chromosome number of two plants was 2n=28 at mitotic metaphase and confirmed the previous
report  (Pfitzer 1957) .

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

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 31 35 36 37 38 39 40
41 42

Fig.14. Alocasia wentii, 2n=42. A, leaves. B. chromosomes at resting stage. C. chromosomes at mitotic prophase. D and E.
chromosomes at mitotic metaphase. Bars indicate 5 cin in A and 3y2m in B-E.
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chromocenter type.

The chromosomes at mitotic metaphase showed a gradual decrease in length ranging from the
longest one of 3.6 4 m to the shortest one of 2.5 m. Centromeres were median in all the 28
chromosomes. One chromosome (No.21) had secondary constriction in the short arm, and two (No.1,
2 ) had small constrictions in their long arms.

This species showed a homogeneous, gradual and symmetric karyotype.

13)  Alocasia wentii Engl. & Kurt Krause, 2n=42, Table 1 and 14, Fig.14.
Validated specimen No. 85032.

One plant was obtained from Philippine. External morphological characteristics of leaves were
similar to those of this species described by Leedy ez al. (1984) .

The chromosome number of the plant at mitotic metaphase was 2n=28, 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.
cucullata 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 6.2 2 m to the shortest one of 3.1 z m, and the positions of the chromocenters were either
median or submedian. Among the 42 chromosomes 34 were median, while the other 8 (Nos. 15, 26-30,
36, 42) were submedian. Two chromosomes (Nos. 29, 30) had secondary constrictions in their short
arms, and four (Nos. 7, 8, 14, 15) had small constrictions in their long arms.

This species showed a homogeneous, gradual and symmetric karyotype.

14)  Alocasia zebrina C. Koch & Veitch., 2n=28, Table 1 and 15, Fig. 15.
Validated specimen No. 155.

One plant was obtained from Philippine. External morphological characteristics of leaves and
petioles were similar to those of this species described by Leedy er al. (1984) .

The chromosome number of the plant was 2n=28 at mitotic metaphase and confirmed the previous
report (Sharma 1970) .

The chromosomes at resting stage and mitotic prophase were morphologically similar to those of A.
cucullata 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 4.2 4 m to the shortest one of 3.0 2 m, and the positions of the chromocenters were either
median or submedian. Among the 28 chromosomes 20 were median, while the other eight (Nos. 21-28)
were submedian. Three chromosomes (Nos. 21, 22, 26) had secondary constrictions in their short arms.
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Fig.15. Alocasia zebrina, 2n=28. A, leaves. B, chromosomes at resting stage. C, chromosomes at mitotic prophase. D and E,
chromosomes at mitotic metaphase. Bars indicate 5 cm in A and 3umin B-E.

This species showed a homogeneous, gradual and symmetric karyotype.

Summary

1. Karyomorphological observations were carried out on 14 taxa in the genus Alocasia cultivated in
the Hiroshima Botanical Garden.

2. Chromosome numbers of the 14 taxa were found to be either 2n=28, 42 or 70.

3. Chromosome numbers of six taxa, A. gageana (2n=28), A.'Green Shield' (2n=28) , A. plumbea
(2n=28) , A. porphyroneura (2n=28) , A. portei (2n=28) and A. wentii (2n=42) were reported for
the first time and eight species, A. cucullata (2n=28) , A. cuprea (2n=28) , A. lowii (2n=28 and
2n=70) , A. macrorrhiza (2n=28) , A. micholitziana (2n=28) , A. odora (2n=28) , A. sanderana
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(2n=28) and A. zebrina (2n=28) were redocumented.

4. Chromosome numbers of 13 taxa of the genus Alocasia observed were 2n=28, and each
chromosome complement was consisted of 14 pairs of chromosomes. Thus, the basic chromosome
number of the genus Alocasia could be x=14. Alocasia wentii with the chromosome number of
2n=42 could be recognized to be triploid, and A. lowii with 2n=70 to be pentaploid.
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Table 2. Measurements of somatic chromosomes of Alocasia cucullata

ISHIDA

at mitotic metaphase, 2n=28

Chromosome Length(  m) Relutive A Form
length ratio

1 2.042.3=4.3 43 1.2 m
2 2.042.3=43 43 1.2 m
3 1.742.5=4.2 4.2 1.5 m
4 1.742.5=4.2 4.2 15 m
5 1.942.3=4.1 4.1 12 m
6 1.9+2.3=4.1 4.1 1.2 m
7 1.8+2.3=4.1 4.1 1.3 m
8 1.8+2.3=4.1 4.1 1.3 m
9 1.8+2.0=3.8 3.8 1.1 m
10 1.8+2.0=3.8 3.8 1.1 m
11 1.5+2.3=3.8 3.8 15 m
12 1.542.3=3.8 3.8 1.5 m
13 1.74+2.0=3.7 37 1.2 m
14 1.742.0=37 37 1.2 m
15 1.7+2.0=3.7 3.7 1.2 m
16 1.742.0=3.7 37 1.2 m
17 1.342.0=3.3 33 1.5 m
18 1.3+42.0=3.3 33 1.5 m
19 1.4+1.8=3.2 32 1.3 m
20 1.441.8=3.2 32 1.3 m
21 1.4+1.8=3.2 32 1.3 m
22 1.4+41.8=3.2 32 1.3 m
23 1.0+2.2=3.2 32 22 sm
24 1.0+2.2=3.2 32 22 sm
25 1.0+1.9=29 29 1.9 sm
26 0.240.8+1.9=2.9* 29 24 sm
27 0.8+1.9=2.7 2.7 24 sm
28 0.8+1.9=2.7 2.7 24 sm

*Chromosome with secondary constriction



KARYOMORPHOLOGICAL OBSERVATIONS ON SOME AROIDS

Table 3. Measurements of somatic chromosomes of Alocasia cuprea

at mitotic metaphase, 2n=28

Chromosome Length( x« m) = Am Form
length ratio
1 2.743.0=5.7 4.4 1.1 m
2 2.743.0=5.7 44 1.1 m
3 2.243.3=5.5 43 1.5 m
4 2.2+43.3=5.5 4.3 1.5 m
5 2.6+2.7=5.3 4.1 1.0 m
6 2.6+2.7=5.3 4.1 1.0 m
7 2.542.7=5.2 4.0 1.1 m
8 2.5+2.7=5.2 4.0 1.1 m
9 2.3+2.8=5.1 4.0 1.2 m
10 2.3+2.8=5.1 4.0 1.2 m
11 1.8+3.0=4.8 3.7 1.7 m
12 1.8+3.0=4.8 3.7 1.7 m
13 2.042.7=4.7 3.7 14 m
14 2.0+2.7=4.7 3.7 14 m
15 1.7+42.9=4.6 3.6 1.7 m
16 1.7+2.9=4.6 3.6 1.7 m
17 2.042.3=43 33 1.2 m
18 2.0+2.3=4.3 33 1.2 m
19 1.342.7=4.0 3.1 2.1 sm
20 1.3+2.7=4.0 3.1 2.1 sm
21 0.340.7+3.0=4.0* 3.1 3.0 sm
22 0.3+0.7+3.0=4.0% 3.1 3.0 sm
23 1.042.9=3.9 3.0 2.9 sm
24 1.0+2.9=3.9 3.0 2.9 sm
25 1.342.3=3.6 2.8 1.8 sm
26 1.342.3=3.6 2.8 1.8 sm
27 0.9+2.7=3.6 2.8 3.0 sm
28 0.9+2.7=3.6 2.8 3.0 sm

*Chromosome with secondary constriction
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Table 4. Measurements of somatic chromosomes of Alocasia gageana

ISHIDA

at mitotic metaphase, 2n=28

Chromosome Length (z m) Relative Am Form
length ratio

1 2.542.5=5.0 44 1.0 m
2 2.342.5=4.8 4.3 [.1 m
3 2.0+2.7=4.7 4.2 1.4 m
4 2.042.7=4.7 4.2 1.4 m
5 2.242.4=4.6 4.1 1.1 m
6 2.242.4=4.6 4.1 1.1 m
7 1.742.7=4.4 3.9 1.6 m
8 1.742.7=4.4 39 1.6 m
9 2.142.3=44 3.9 1.1 m
10 2.142.3=4.4 3.9 1.1 m
11 1.6+2.5=4.1 3.6 1.6 m
12 1.64+2.5=4.1 3.6 1.6 m
13 1.3+2.7=4.0 3.6 2.1 sm
14 1,3+2,7=4,0 3.0 21 sm
15 1.7+2.3=4.0 3.6 1.4 m
16 1.742.3=4.0 3.6 14 m
17 1.842.1=3.9 35 1.2 m
18 1.8+2.1=3.9 3.5 1.2 m
19 1.5+2.2=3.7 33 1.5 m
20 1.5+2.2=3.7 3.3 1.5 m
21 1.742.0=3.7 33 1.2 m
22 1.742.0=3.7 33 1.2 m
23 1.0+2.4=3.4 3.0 2.4 sm
24 1.0+2.4=34 3.0 24 sm
25 1.242.2=3.4 3.0 1.8 sm
26 1.242.2=3.4 3.0 1.8 sm
27 1.0+2.1=3.1 2.8 2.1 sm
28 1.0+1.9=2.9 2.6 1.9 sm
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Table 5. Measurements of somatic chromosomes of Alocasia ‘Green Shield’

at mitotic metaphase, 2n=28

Chromosome Length( 2 m) Relative Am Form
length ratio

1 2.4+42.7=5.1 4.6 1.1 m
2 2.4+42.7=5.1 4.6 1.1 m
3 2.042.7=4.7 4.3 14 m
4 2.042.7=4.7 4.3 14 m
5 1.8+2.7=4.5 4.1 1.5 m
6 1.8+42.7=4.5 4.1 1.5 m
7 2.242.3=4.5 4.1 1.0 m
8 2.2+2.3=4.5 4.1 1.0 m
9 2.142.2=4.3 39 1.0 m
10 2.142.2=4.3 3.9 1.0 m
11 1.942.3=4.2 3.8 12 m
12 1.942.3=4.2 3.8 1.2 m
13 1.142.9=4.0 3.6 2.6 sm
14 1.14+2.9=4.0 3.6 2.6 sm
15 1.742.3=4.0 3.6 14 m
16 1.742.3=4.0 3.6 1.4 m
17 1.542.1=3.6 33 1.4 m
18 1.542.1=3.6 33 1.4 m
19 0.9+2.7=3.6 33 3.0 sm
20 0.942.7=3.6 33 3.0 sm
21 1.342.0=3.3 3.0 1.5 m
22 1.3+2.0=3.3 3.0 15 m
23 0.742.5=3.2 29 3.6 st
24 0.742.5=3.2 29 3.6 st
25 1.0+2.0=3.0 2.7 2.0 sm
26 1.0+2.0=3.0 2.7 2.0 sm
27 1.0+2.0=3.0 2.7 2.0 sm
28 1.0+2.0=3.0 2.7 2.0 sm
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Table 6. Measurements of somatic choromosomes of Alocasia lowii

ISHIDA

at mitotic metaphase, 2n=28

Chromosome Length (e m) Rt Amm Form
length ratio

1 1.942.3=4.2 4.5 12 m
2 1.9+2.3=4.2 4.5 1.2 m
3 1.9+2.0=3.9 42 1.1 m
4 1.9+2.0=3.9 4.2 1.1 m
5 1.742.0=3.7 4.0 1.2 m
6 1.7+2.0=3.7 4.0 1.2 m
7 1.742.0=3.7 4.0 12 m
8 1.7+2.0=3.7 4.0 1.2 m
9 1.6+2.0=3.6 38 1.3 m
10 1.6+2.0=3.6 3.8 13 m
11 1.3+2.1=3.4 3.6 1.6 m
12 1.3+2.1=34 3.6 1.6 m
13 0.8+2.6=3.4 3.6 33 st
14 0.8+2.6=3.4 3.6 33 st
15 1.5+1.8=3.3 35 12 m
16 1.5+1.8=3.3 35 1.2 m
17 1.4+1.7=3.1 33 12 m
18 1.4+1.7=3.1 33 1.2 m
19 1.1+2.0=3.1 33 1.8 sm
20 1.1+2.0=3.1 33 1.8 sm
21 0.3+0.7+2.1=3.1* 33 2.1 sm
22 1.042.1=3.1 33 2.1 sm
23 1.0+1.9=2.9 3.1 1.9 sm
24 1.0+1.9=2.9 3.1 1.9 sm
25 1.0+1.7=2.7 29 1.7 m
26 1.0+1.7=2.7 29 1.7 m
27 1.0+1.7=2.7 29 1.7 m
28 1.0+1.7=2.7 2.9 1.7 m

*Chromosome with secondary constriction



KARYOMORPHOLOGICAL OBSERVATIONS ON SOME AROIDS

Table 7. Measurements of somatic chromosomes of Alocasia macrorrhiza

at mitotic metaphase, 2n=28

Chromosome Length (2 m) Relative A Form
length ratio

1 2.7+3.3=6.0 4.7 1.2 m
2 2.7+3.3=6.0 4.7 1.2 m
3 2.742.9=5.6 44 1.1 m
4 2.742.9=5.6 44 1.1 m
5 2.342.8=5.1 4.0 1.2 m
6 2.342.8=5.1 4.0 1.2 m
7 2.5+42.6=5.1 4.0 1.0 m
8 2.542.6=5.1 4.0 1.0 m
9 2.342.6=4.9 39 1.1 m
10 2.3+2.6=4.9 3.9 1.1 m
11 2.3+2.4=4.7 37 1.0 m
12 2.3+2.4=47 3.7 1.0 m
13 1.5+3.0=4.5 3.6 2.0 sm
14 1.54+3.0=4.5 3.6 2.0 sm
15 2.142.3=4.4 35 1.1 m
16 2.1+2.3=4.4 35 1.1 m
17 2.0+2.3=4.3 34 12 m
18 2.0+2.3=4.3 34 1.2 m
19 1.342.8=4.1 32 22 sm
20 1.3+2.8=4.1 32 2.2 sm
21 1.8+2.2=4.0 32 1.2 m
22 1.8+2.2=4.0 32 1.2 m
23 1.0+2.8=3.8 3.0 2.8 sm
24 1.0+2.8=3.8 3.0 2.8 sm
25 1.0+2.5=3.5 2.8 2.5 sm
26 1.0+2.5=3.5 2.8 25 sm
27 1.0+2.3=3.3 2.6 2.3 sm
28 1.0+2.3=3.3 2.6 2.3 sm
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Table 8. Measurements of somatic chromosomes of Alocasia micholitziana

ISHIDA

at mitotic metaphase, 2n=28

Chromosome Length ( xm) Relative A Form
length ratio

1 2.743.0=5.7 4.8 1.1 m
2 2.7+3.0=5.7 4.8 1.1 m
3 2.5+2.8=5.3 44 1.1 m
4 2.5+2.8=5.3 4.4 1.1 m
5 2.142.7=4.8 4.0 1.3 m
6 2.142.7=4.8 4.0 1.3 m
7 2.342.3=4.6 3.8 1.0 m
8 2.3+42.3=4.6 3.8 1.0 m
9 2.0+2.6=4.6 3.8 1.3 m
10 2.042.6=4.6 3.8 1.3 m
11 2.1+2.3=44 37 1.1 m
12 2.142.3=44 37 1.1 m
13 1.5+2.7=4.2 35 1.8 sm
14 1.5+2.7=4.2 A5 1R sm
15 2.042.1=4.1 34 1.1 m
16 2.0+2.1=4.1 34 1.1 m
17 1.5+2.6=4.1 34 1.7 m
18 1.542.6=4.1 3.4 1.7 m
19 0.640.8+2.7=4.1* 34 1.9 sm
20 1.242.7=3.9 33 2.3 sm
21 1.9+2.0=3.9 33 1.1 m
22 1.9+2.0=3.9 33 1.1 m
23 1.54+2.1=3.6 3.0 1.4
24 1.5+42.1=3.6 3.0 14 m
25 1.5+2.0=3.5 2.9 1.3 m
26 1.542.0=3.5 2.9 1.3 m
27 0.9+2.3=3.2 2.7 2.6 sm
28 0.8+2.3=3.1 2.6 29 sm

*Chromosome with secondary constriction
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Table 9. Measurements of somatic chromosomes of Alocasia odora

at mitotic metaphase, 2n=28

Relative Arm
Chromosome Length ( 2 m) Form
length ratio
1 2.7+2.9=5.6 4.5 1.1 m
2 2.742.9=5.6 4.5 1.1 m
3 2.342.8=5.1 4.1 1.2 m
4 2.3+2.8=5.1 4.1 1.2 m
5 2.1+2.8=4.9 39 1.3 m
6 2.1+2.8=4.9 3.9 1.3 m
7 2.042.7=4.7 3.8 1.4 m
8 2.0+2.7=4.7 3.8 1.4 m
9 1.7+2.9=4.6 37 1.7 m
10 1.7+2.9=4.6 3.7 1.7 m
11 2.3+2.3=4.6 3.7 1.0 m
12 2.342.3=4.6 37 1.0 m
13 1.942.7=4.6 3.7 1.4 m
14 1.9+2.7=4.6 37 1.4 m
15 2.0+2.4=4.4 3.5 12 m
16 2.0+2.4=44 35 1.2 m
17 1.842.6=4.4 3.5 1.4 m
18 1.8+2.6=4.4 35 1.4 m
19 2.0+2.3=4.3 3.5 1.2 m
20 2.0+2.3=4.3 35 1.2 m
21 1.7+2.3=4.0 3.2 1.4 m
22 1.7+2.3=4.0 32 1.4 m
23 1.3+2.7=4.0 32 2.1 sm
24 1.3+2.7=4.0 3.2 2.1 sm
25 0.9+2.8=3.7 3.0 3.1 st
26 0.9+2.8=3.7 3.0 31 st
27 1.0+2.4=3.4 2.7 2.4 sm

28 1.0+2.4=3.4 2.7 2.4 sm
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Table 10. Measurements of somatic chromosomes of Alocasia plumbea

ISHIDA

at mitotic metaphase, 2n=28

Chromosome Length ( zm) S Arm Form
length ratio
1 2.342.5=4.8 4.1 1.1 m
2 2.342.5=4.8 4.1 1.1 m
3 2.3+2.5=4.8 4.1 1.1 m
4 2.342.5=4.8 4.1 1.1 m
5 2.2+2.6=4.8 4.1 1.2 m
6 2.242.6=4.8 4.1 1.2 m
7 2.342.3=4.6 3.9 1.0 m
8 2.342.3=4.6 39 1.0 m
9 2.0+2.3=4.3 3.7 1.2 m
10 2.0+2.3=4.3 37 1.2 m
11 2.142.2=4.3 3.7 1.0 m
12 2.142.2=4.3 3.7 1.0 m
13 1.442.7=4.1 3.5 1.9 sm
11 1447 7-4 1 39 1.9 §m
15 1.742.2=3.9 33 1.3 m
16 1.742.2=3.9 33 1.3 m
17 1.742.2=3.9 33 1.3 m
18 1.742.2=3.9 33 1.3 m
19 1.4+2.5=3.9 33 1.8 sm
20 1.4+2.5=3.9 33 1.8 sm
21 1.5+2.3=3.8 33 1.5 m
22 1.5+2.3=3.8 33 1.5 m
23 1.3+2.4=3.7 32 1.8 sm
24 1.34+2.4=3.7 3.2 1.8 sm
25 1.0+2.7=3.7 32 2.7 sm
26 1.0+2.7=3.7 3.2 2.7 sm
27 1.0+2.7=3.7 32 2.7 sm
28 1.0+2.7=3.7 32 2.7 sm
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Table 11. Measurements of somatic chromosomes of Alocasia porphyroneura

at mitotic metaphase, 2n=28

Relative Arm
Chromosome Length( e m) Form
length ratio
1 2.342.3=4.6 4.5 1.0 m
2 2.3+2.3=4.6 4.5 1.0 m
3 2.0+2.3=4.3 4.2 1.2 m
4 2.0+2.3=4.3 4.2 1.2 m
5 1.742.4=4.1 4.0 14 m
6 1.7+2.4=4.1 4.0 1.4 m
7 1.7+2.3=4.0 3.9 14 m
8 1.7+2.3=4.0 3.9 1.4 m
9 1.742.3=4.0 3.9 1.4 m
10 1.742.3=4.0 39 1.4 m
11 1.742.0=3.7 3.6 1.2 m
12 1.7+2.0=3.7 3.6 1.2 m
13 1.0+2.7=3.7 3.6 27 sm
14 1.0+2.7=3.7 3.6 2.7 sm
15 1.742.0=3.7 3.6 1.2 m
16 1.7+2.0=3.7 3.6 1.2 m
17 1.742.0=3.7 3.6 1.2 m
18 1.7+2.0=3.7 3.6 1.2 m
19 1.542.0=3.5 34 1.3 m
20 1.542.0=3.5 3.4 1.3 m
21 1.3+2.0=3.3 32 1.5 m
22 1.342.0=3.3 32 1.5 m
23 0.8+2.2=3.0 2.9 2.8 sm
24 0.842.2=3.0 2.9 2.8 sm
25 1.2+1.7=2.9 2.8 1.4 m
26 1.2+41.7=2.9 2.8 1.4 m
27 0.9+1.7=2.6 2.5 1.9 sm
28 0.8+1.7=2.5 2.4 2.1 sm
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Table 12. Measurements of somatic chromosomes of Alocasia portei

ISHIDA

at mitotic metaphase, 2n=28

Chromosome Length ( xm) Relative Arm Form
length ratio

1 1.9+2.2=4.1 4.6 1.2 m
2 1.9+2.2=4.1 4.6 1.2 m
3 1.7+2.0=3.7 4.1 1.2 m
4 1.742.0=3.7 4.1 1.2 m
5 1.7+2.0=3.7 4.1 1.2 m
6 1.742.0=3.7 4.1 1.2 m
7 1.741.8=3.5 3.9 1.1 m
8 1.7+1.8=3.5 39 1.1 m
9 1.741.7=3.4 3.8 1.0 m
10 1.7+1.7=3.4 38 1.0 m
11 1.34+2.0=3.3 3.7 1.5 m
12 1.342.0=3.3 3.7 1.5 m
13 1.0+2.2=3.2 3.6 2.2 sm
14 1 0+22=37? 3h 22 gm
15 1.5+1.7=3.2 3.6 1.1 m
16 1.5+1.7=3.2 3.6 1.1 m
17 1.2+1.8=3.0 34 1.5 m
18 1.2+1.8=3.0 34 1.5 m
19 0.9+2.0=2.9 32 22 sm
20 0.9+2.0=2.9 3.2 2.2 sm
21 1.241.7=2.9 32 14 m
22 1.2+1.7=2.9 3.2 14 m
23 0.8+1.9=2.7 3.0 24 sm
24 0.8+1.9=2.7 3.0 2.4 sm
25 1.0+1.6=2.6 2.9 1.6 m
26 1.0+1.6=2.6 2.9 1.6 m
27 0.8+1.7=2.5 2.8 2.1 sm
28 0.8+1.7=2.5 2.8 2.1 sm
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Table 13. Measurements of somatic chromosomes of Alocasia sanderana

at mitotic metaphase, 2n=28

Chromosome Length ( xm) Relative A Form
length ratio
1 1.7+1.9=3.6 44 1.1 m
2 1.7+41.9=3.6 4.4 1.1 m
3 1.5+1.8=3.3 4.0 1.2 m
4 1.5+1.8=3.3 4.0 1.2 m
5 1.5+1.7=3.2 3.9 1.1 m
6 1.5+1.7=3.2 39 1.1 m
7 1.5+1.7=3.2 3.9 1.1 m
8 1.5+1.7=3.2 39 1.1 m
9 1.3+1.7=3.0 3.7 13 m
10 1.3+1.7=3.0 37 1.3 m
11 1.3+1.7=3.0 3.7 1.3 m
12 1.3+1.7=3.0 3.7 1.3 m
13 1.3+1.7=3.0 3.7 1.3 m
14 1.3+1.7=3.0 37 1.3 m
15 1.4+1.6=3.0 3.7 1.1 m
16 1.4+1.6=3.0 3.7 1.1 m
17 1.3+1.6=2.9 35 1.2 m
18 1.3+1.6=2.9 35 1.2 m
19 1.0+1.7=2.7 33 1.7 m
20 1.0+1.7=2.7 33 1.7 m
21 0.3+0.8+1.6=2.7* 33 1.5 m
22 1.1+1.6=2.7 33 1.5 m
23 1.0+1.5=2.5 3.0 1.5 m
24 1.0+1.5=2.5 3.0 1.5 m
25 1.2+1.3=2.5 3.0 1.1 m
26 1.2+1.3=2.5 3.0 1.1 m
27 1.2+1.3=2.5 3.0 1.1 m
28 1.2+1.3=2.5 3.0 1.1 m

*Chromosome with secondary constriction
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Table 14. Measurements of somatic chromosomes of Alocasia wentii

ISHIDA

at mitotic metaphase, 2n=42

Chromosome Length ( 2 m) Relative - Form
length ratio

1 2.9+3.3=6.2 32 1.1 m
2 2.7+3.3=6.0 3.1 1.2 m
3 2.7+3.3=6.0 3.1 1.2 m
4 2.243.7=59 3.0 1.7 m
5 2.4+3.3=5.7 2.9 1.4 m
6 2.4+43.3=5.7 29 1.4 m
7 2.6+3.1-5.7 2.9 1.2 m
8 - 2.3+3.2=55 2.8 1.4 m
9 2.3+3.2=5.5 2.8 1.4 m
10 2243.2=54 2.7 1.5 m
11 2.4+43.0=54 2.7 1.3 m
12 2443.0=54 2.7 1.3 m
13 2.04+3.3=5.3 27 1.7 m
14 2.0+3.3=5.3 2.7 1.7 m
15 1.743.3=5.0 2.5 1.9 sm
16 2.5+2.5=5.0 2.5 1.0 m
17 2.5+2.5=5.0 25 1.0 m
18 2.442.5=49 2.5 1.0 m
19 2.342,6-1.9 2.3 1.1 1
20 2.342.6=4.9 2.5 1.1 m
21 2.142.7=4.8 24 1.3 m
22 2.042.7=4.7 24 1.4 m
23 2.242.3=4.5 23 1.0 m
24 2.242.3=4.5 2.3 1.0 m
25 1.742.7=4.4 2.2 1.6 m
26 1.4+2.9=43 2.2 2.1 sm
27 1.4+2.9=4.3 2.2 2.1 sm
28 0.4+0.6+3.3=4.3* 2.2 33 st
29 0.4+0.6+3.3=4.3* 2.2 33 st
30 0.4+0.6+3.3=4.3* 2.2 33 st
31 1.842.2=4.0 2.0 1.2 m
32 1.8+2.2=4.0 2.0 1.2 m
33 2.042.0=4.0 2.0 1.0 m
34 1.4+2.3=3.7 1.9 1.6 m
35 1.4+2.3=3.7 1.9 1.6 m
36 1.242.5=3.7 1.9 2.1 sm
37 1.542.2=3.7 1.9 1.5 m
38 1.542.2=3.7 1.9 1.5 m
39 1.5+2.1=3.6 1.8 1.4 m
40 1.5+2.0=3.5 1.8 1.3 m
41 1.5+2.0=3.5 1.8 13 m
42 0.842.3=3.1 1.6 2.9 sm

*Chromosome with secondary constriction



KARYOMORPHOLOGICAL OBSERVATIONS ON SOME AROIDS

Table 15. Measurements of somatic chromosomes of Alocasia zebrina

at mitotic metaphase, 2n=28

Chromosome Length( z m) S i Form
length ratio

1 2.042.2=4.2 44 1.1 m
2 2.0+2.2=4.2 44 1.1 m
3 1.742.2=3.9 4.1 1.3 m
4 1.742.2=3.9 4.1 1.3 m
5 1.742.0=3.7 39 12 m
6 1.742.0=3.7 39 1.2 m
7 1.742.0=3.7 39 1.2 m
8 1.7+2.0=3.7 3.9 1.2 m
9 1.7+1.9=3.6 3.8 1.1 m
10 1.741.9=3.6 3.8 1.1 m
11 1.5+2.0=3.5 3.7 1.3 m
12 1.542.0=3.5 37 1.3 m
13 1.442.0=3.4 3.6 1.4 m
14 1.4+2.0=3.4 3.6 1.4 m
15 1.6+1.7=3.3 35 1.1 m
16 1.6+1.7=3.3 3.5 1.1 m
17 1.3+1.8=3.1 33 1.4 m
18 1.3+1.8=3.1 33 1.4 m
19 1.3+1.8=3.1 33 1.4 m
20 1.3+1.8=3.1 3.3 14 m
21 0.3+0.6+2.2=3.1* 33 24 sm
22 0.3+40.6+2.2=3.1* 33 24 sm
23 1.0+2.0=3.0 32 2.0 sm
24 1.042.0=3.0 32 2.0 sm
25 1.0+2.0=3.0 32 2.0 sm
26 0.3+0.7+2.0=3.0* 32 2.0 sm
27 1.0+42.0=3.0 32 2.0 sm
28 1.0+2.0=3.0 3.2 2.0 sm

*Chromosome with secondary constriction



T

e




35

AT 2T 7 I T OEBRMEIZKITIIRE E HROZE”

Wae—". REEXEY. EAREED

Effects of temperature and day-length for growth and flowering on

Melasphaerula ramosa, Iridaceae.*

Shuichi Hamatanil), Genjiro Ishida” and Kiyoshi Hashimoto”

*

][

X5 AT 7T T (Melasphaerula ramosa (L.) N.
E.Br.) RE7 7V #EEOT ¥ AFOFAEMEER
B TH B, —AUPUCHE AT &40, FBRRY
F - BETONMRET > BERGTTREL. &
CRfEX 25, ERRTEFEERL (Fig. 1),
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ENTVAEV, ZIT, AT, EFRIEENE
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IFTIREEOEOHELRAEL 2,
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572,

quartic
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inflorescence
‘secondary
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Fig.1 A picture of flower and an illustration of inflorescence of Melasphaerula ramosa.

AWEO—HIE, BEELTFRIEEKFEAR B SO TFRI2FEEFRZITBOTRRLL,

*  Contribution from The Hiroshima Botanical Garden No.70.

1) The Hiroshima Botanical Garden.

Bulletin of The Hiroshima Botanical Garden, No.20: 35- 43, 2001.
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Table 1. Results of examinations cultivated under several temperature conditions

Data at blooming™®

Cultivated condition Date of Numberof — Lengthof Number of branches  Length of Weight of new corms
blooming  leaves leaf on the flower stalk at harvesting**
(cm) main flower stalk (cm) (g)
Greenhouse (Min.15°C) 26-Feb. 10.6 50 14.6 107 1.98
Greenhouse (Min.10°C) 9-Feb. 8.6 40 10.5 76 2.01
Greenhouse (Min.3°C) 22-Mar. 7.6 35 10.3 81 293
Unheated and frost protected 6-Apr. 7.9 16 10.2 50 1.94
condition (Min.-3°C)
Open air (Min.-3°C) 24-Apr. 7.4 9 10.0 38 0.80
All plants bloomed.
15 corms were used for each experience, and they were planted in Oct. 20, 1993.
* Each datum of plant was examined on the blooming day of 1994.
**Each datum of plant was examined in June, 1994.
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1995%F 6 BRI D LT 7-5kE 4, Himi4 sk L -
ING 2D HFEERS THSTR L 7=, 103 12H 14
Afttr, RIE3CTHIEL A, £/, ML LT,
AT TSR AT X A3 7.

6 A18H 2 545 R10A £ T, 2 ~ 3 @REI.
S5EREDOV VT VS REA T 7,

Fig.2. Minimum and maximum temperature of
the space for the survey growing and
flowering habit (exp. 2).
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g. 3. Processes of increasing number of leaves.
—4—Number of leaves
“+A-Number of leaves and bracts with secondary

inflorescence

Corms were stored under dry condition since
harvested on early in June, 1995 until planted. They
were planted on October 12, 1995, then were
cultivated under the condition of described in Fig. 2.
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Fig. 4. Number of corms showing root primordia.
Corms were stored under natural temprature and dry
condition. 5 corms were checked each day.
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EER L TWEh -7z &0 FROH» 5 §TEFEIE
LA S0, sHllERE LTREELSE A
WEOKEIRRD L 7,

9 A 5, —EOIREOEME TIRERE (%
i) DREEVRARTHERE XS L5140, 108 8
HICIZEE L7 S ERT A TIZ B W TRFEMHEGET
%7 (Fig.4), 22T, 10A12HITWART =&
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ApaE cHELHIT 7~ (Fig.5). BEOMEL L
B2, EOESBFEIKRE L D, BEOREDIAE
DEBIMAL 720, 12H KD IEAR2EEEFEICAD. 3 A
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K AEBE L7 (Fig.6).

EFEOHFLRIIATEA» 6l E 7= (Fig. 7).

Length of the longest shoot

Width of basal part of new shoot

(mm)

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
1995 1996

Fig. 5. Length of the longest shoot.
Corms were stored under dry condition since
harvested on early in June 1995, until were planted.
They were planted on October 12, 1995, they were
cultivated under the condition of described in Fig. 2.

Basal parts of leaves
-——— --turned brown

Oct. Nov.Dec.Jan. Feb. Mar. Apr. May
1995 1996

Fig. 6. Width of basal part of new shoot.
Corms were stored under dry condition since
harvested on early in June 1995, until were planted.
They were planted on October 12, 1995, they were
cultivated under the condition of described in Fig. 2.
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Fig. 7. Processes of development flowers of Melasphaerula ramosa.

*Inflorescence or floret in fastest stage were examined.

‘O’ shows ‘never bloomed’, ‘©’ shows ‘blooming’, ‘@’ shows ‘felt floret’.

Corms were stored under dry condition since harvested on early in June, 1995, until were planted. They were planted on
October 12, 1995, then they were cultivated under the condition of described in Fig. 2.
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Fig. 8. Length of the largest shoot.
The value measured before October 8, 1995, was
shorter than Imm. Corms were stored under dry
condition since harvested on early in June 1995 until
the end of this rescarch. They were stored under the
temperature condition of described in Fig. 2.
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Width of basal part of the longest shoot
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Fig. 9. Width of basal part of the largest shoot.
The value measured before October 8, 1995, was
shorter than Imm. Corms were stored dry condition
since harvested on early in June 1995 until the end of
this research. They were stored under the temperature
condition of described in Fig. 2.
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Fig. 10. Processes of development leaves and flowers.
Corms were stored under dry condition since harvested on early in June 1995 until the end of this research.
They were stored under the temperature condition of described in Fig. 2.
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Table 2. The effects on germinations of corms by storage temperature and term before planting
Slorage temperature Storage term Date of planting Rate of germinated Days until germinating since
(weeks) corms™® (%) planting® * (days = SD)
Control 0 22-Jun. 30 47+ 3
2 6-Jul. 50 46+ 9
4 20-Jul. 80 42+ 8
6 4-Aug, 100 27+ 5
8 19-Aug. 100 24+11
0T 2 6-Jul. 50 47+11
4 20-Jul. 90 41x10
6 4-Aug. 100 32+11
8 19-Aug. 100 22+ 7
5C 2 6-Jul. 30 42£10
4 20-Jul. 10 64
6 4-Aug. 0 ;
8 19-Aug. 20 62

Corms were stored under dry condition since harvested on early in June, 1996, until the tests were started.
Corms were cultivated under the condition of between 15 and 25°C, after planting.

Each sections were made from ten corms.

* They calculated 65days after planting.

#* They calculated within the corms germinated.
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Fig. 11. The differences of developments of inflorescences depend on the differences of growing temperature.
Corms were stored under dry condition since harvested on early in June, 1996, until planted on August 31, 1996.
‘O’ shows ‘not regulate temprature (control: in September, between 12 and 33°C; in October, between 7 and 27°C; in

November, between 2 and 20°C)’, ‘©’ shows ‘keep 10°C’, ‘@’ shows ‘minimum 15°C".
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Table 3. The effects of growing temperature on the development of inflorecsences already started

defferentiation.
Growing temperature Rate of inflorescenc Date of inflorescence
appearance appearance
(%)
Min. 15C 100 3-Feb. 1996
Min. 10C 100 28-Jan. 1996
Min. 3C 100 18-Feb. 1996

Corms were stored under dry condition since harvested on early in June, 1995, until planted on middle in October,
1995. After planting, they were cultivated under the unheated and frost protected condition until December 14,
1995. Then, they were cultivated in three ways of growing temperatures described in this table.
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Fig. 12. The different of developments of inflorescences depend on the difference of daylength.

Corms were stored under dry condition since harvested in June, 1998, until were planted on September 26, 1998.

Corms were cultivated under the conditions of temperature minimum 12°C and were given long-day condition (light
period was between 5:00 and 21:00; natural light and artificial lighting at night) or short-day condition (light period

was between 9:00 and 17:00).
*(O’shows ‘under long-day condition’.
‘@ shows ‘under short-day condition’.
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Table 4. The effects of daylength on blooming.

Rate of blooming  Date of blooming Length of flower stalk Number of leaves
(%) (cm)
LD 90 6-Feb. 1999 64.5 11.1
SD 95 6-Mar. 1999 46.6 10.0

Corms were stored under dry condition since harvested in June, 1988, until were planted on September 26, 1998.
Corms were cultivated under the condition of temperature minimum 12°C and were given long-day condition (LD)

or short-day condition (SD).

LD: Light period was between 5:00 and 21:00 ; natural light and artificial lighting at night.

SD: Light period was between 9:00 and 17:00.
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Bk D{EXha I &, MMEFRE, 5 0~FTE
IZEBBRMOBM THERASFMHICKDREN RSN
5T Lok oTz,
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FHELEEDBITHD ., KEFLKFREL
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Too TOBENY TRHOBERL T,

Summary

It was studied about the effects of temperature and
day-length for growth and flowering on Melasphaerula
ramosa, Iridaceae.

Corms were in dormancy in about June, when they
were lifted. And the dormancies were broken on early
in August. It was suggested that, for breaking
dormancy, it was needed encountering with about
30°C conditions during fixed period.

Formation of inflorescence started since mid or late
November. Formation and development of
inflorescence were urged by conditions of about 10°C.
After making florets until blooming, development of
inflorescence was urged by condition of long-day-

length.

ZEZH LU5IAXER

SN - EFH— 1977, BWE LSS VLT AD
I RIFTIRE S SUHEOHE. HZ%2H
FE 4655 UM L. 322-323.

ANTEIESE - SVEEHE - BIFIERE 1988, fEIFORA{E
FE 70 —Y7) 196—207. FEAE.
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Report of chromosomal observation of Berteroella maximowiczii (Cruciferae)*

Genjiro Ishida?, Naoko Inoue? and Yasukuni Watanabe?

& C & &

INFF X F Berteroella maximowiczii (Palibin) O. E.
Schulzld, 7737 HlD 2HEET, ABTIEID1
MOAPHMEN TS, B LU HEALEIC
HAEL, AXATIRESE, BILE, RFRD IR
Eh g TEAESBWE S h T3 (KF - AN
1983, LEEEE 1995), LA L. EFERIRIFE
DORBLUATOBHENHERE N TE LT, hBRE
BILE TN T F X F G L -0 Tidhnr e E
AbNTE (REAEEFETNEESBRENE
ERFT - HEERISERIRESR 1997, RETBERRE
HEIFAEEYEE  2000), S LTINTF XTI
RBECHELE, RigEICRERICSHT 505,
B - CEEAEIE E N D K510k - 72D AT
W, BB EMTH B,

LB RO RBFN IS AEDER  BERAT19994F
CRBIGEENBIZEET BN T+ X FOETEAT
L, ZhaEdRENER. RESEk 1KEIRE
TR AR THEAD (2000£ 9 A), T B LU
LEFIc ks AB I L E LT,

DY, Yk OB MUK 3 EER %
Hu, NFFXFORBKDOBIEREIT > O THRE
T3,

B LUTE

WLEPSRELZBOEH2, 3mE LD,
18°C0.002E L 8-F F % / 1) ViRIZ 4 BERIRH
L7=Db, 5 C45%EEER T107 BB ELIE L. 60°C
D 1 NG & 45%BEEOEE (2 © 1) TRREHLE
EfF o706, 2%7T AL VERICK )M
LORLETT L85 — FEER L.

s B rh g R O BRI OME 1T & 5 5%
BXUOFDERIL, Levaneral. (1964) 128 -7z,

BEKX

EE IR EIERN 8 xm T, HRY & Nz 20(E D
YR AR E N, ZOFIEEHZROIEED
Tanaka (1971) O54EIC & % #5EGyea s YL A2 3%
WL 7, ARERTELE AL R SEER YAk
BIREAEESEF D ICER I N,

SEHh T 2 n=30DREKKEFEL /=,
FREDORERFOREIISEPHROTTH S, FH
PERKIIEE22,m2 510 mE TORHETH D .
HRENCER L Tz, 30T R TORERIT. K
w120 6175 CORMICH D . hEBFEERT
HoT,

* Contribution from the Hiroshima Botanical Garden No. 71.
1) The Hiroshima Botanical Garden.

2) Kurakake 3-chome, Asakita-ku, Hiroshima city, 739-1743, Japan.
Bulletin of The Hiroshima Botanical Garden No. 20 : 45-48, 2001.
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Fig.1 Berteroella maximowiczii, 2n=30. A, plant. B, chromosomes at resting stage. C, chromosomes at mitotic prophase.
D and E, chromosomes at mitotic metaphase. Bars indicate lcm in A and 2 pmin B-E.

g 2 % X #®

NF T XFORBHREBZEL, RN Gk 2 RIER =BG - AUNBk 1983, # AAKEMRE  BAEiE

n=307HE L/, ZHEKRBOLREERKOYIDH T fi. 1746pp. A, Y,
DWETH 5B, BRIEIT B ARMREIB VT2 AR 2000, B0E - BA
DIEHD B ZNDH BT EEY— L v FF—27
Summary

rv—8 W1 GESWAE) . MREA B%
BRIEMF9S 2 v % —. U

TR R B2 BB e 0 B SR SE AT - LRl
FRIRELZR 1997, KB R KERE. 832pp.
[EHrRAtE. TR,

IREREEE 1995, TRISBOER & W4, 168

Karyomorphological observations were carried out on
Berteroella maximowiczii (Cruciferae). The chromosome
number of Berteroella maximowiczii was found to be

2n=30, and was newly reported.
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pp. HEFEL. LEEE.
Levan, A., K. Fredge and A. A. Stanberg. 1964.

Nomenclature for centromeric position of

chromosomes. Hereditas 52: 201-220.
Tanaka, R. 1971. Types of resting in Orchidaceae. Bot.
Mag. Tokyo 84 :118-122.
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Table 1. Measurements of somatic chromosomes of Berteroella maximowiczii at mitotic

metaphase, 2n=30

ISHIDA et al.

Relative Arm
Chromosome Length( 22 m) Form
length ratio
1 1.0+1.2=2.2 53 1.2 m
2 1.0+1.2=2.2 53 1.2 m
3 0.6+1.0=1.6 3.9 1.7 m
4 0.6+1.0=1.6 3.9 1.7 m
5 0.6+0.9=1.5 3.6 1.5 m
6 0.6+0.9=1.5 3.6 1.5 m
7 0.6+0.8=1.4 34 1.3 m
8 0.6+0.8=1.4 34 1.3 m
9 0.6+0.8=1.4 34 1.3 m
10 0.6+0.8=1.4 34 1.3 m
11 0.6+0.8=1.4 34 1.3 m
12 0.6+0.8=1.4 34 1.3 m
13 0.6+0.8=1.4 34 1.3 m
14 0.6+0.8=1.4 34 1.3 m
15 0.5+0.8=1.3 32 1.6 m
16 0.5+0.8=1.3 3.2 1.6 m
17 0.5+0.8=1.3 32 1.6 m
18 0.5+0.8=1.3 3.2 1.6 m
19 0.5+0.8=1.3 32 1.6 m
20 0.5+0.8=1.3 3.2 1.6 m
21 0.6+0.7=1.3 32 1.2 m
22 0.6+0.7=1.3 3.2 1.2 m
23 0.5+0.7=1.2 2.9 1.4 m
24 0.5+0.7=1.2 2.9 1.4 m
25 0.5+0.7=1.2 29 1.4 m
26 0.5+0.7=1.2 2.9 1.4 m
27 0.5+0.6=1.1 2.7 1.2 m
28 0.5+0.6=1.1 2.7 1.2 m
29 0.4+0.6=1.0 24 L.5 m
30 0.4+0.6=1.0 24 1.5 m
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Memoranda for the Flora of Hiroshima Prefecture (1)

A new naturalized record of Mimulus luteus L.*

Naoko Inoue') , Minoru Isobe” and Tarow Sekiz)

U BHIZ

19974 (FRL 9 ) 8 A220 0@ HR (7T
12 [EBBEZINT A+ 4733 R4 X R RED
AT XATEATHID CHR] L5 RALTRD
koynmitmLepich s —FHEEBEE N2, TIA
BE R o fT, AR EDALIZ LA S
HLAEVAFINIYRAZFORESARO, 57,
FHHATRR MDD C, EHETEKIT, 3
MEIARTCIR XA (48) 23, HkO LT EO B EHR

Al

1 =vF3IVRy XFEFREAOKT (£D 1)

ME L TOTIMR, RO 7, IREARERAFIES
OIS MBI EIE (45) =KL =K% ¥
ELTEE b3, EOWNT. #ll. 720,
EOEZRAA NIV ERAXIFORMERHE-> TN
oo LPL, IVHRAXIFOHMTH 5EMLH D,
WO ZAE O PRIDFRE L TWE 2 ehohh -
7z (BATHE) 1,

Wk B [AEROEWEE] (1997) OfEh
ThorH, FROBEEER T, THREHDAEDHE
TR s IRLHEW TH 5 5 &R L7z, L LA

SURIVAFRE 7AEy

K2 =vF Ik XFLEFEIORT (20 2)

*Contribution from The Hiroshima Botanical garden No.72.
1) The Hiroshima Botanical Garden.
2) Professor Emeritus of Hiroshima University.

Bulletin of The Hiroshima Botanical Garden, No0.20: 49-52, 2001.
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L ANTIYAXT, 7FEERRLEN,

HOBNAEMZ T IME &<, TRE B
ICIER L E &2k o 72,

MR, PEBUZ OB ALK g Ao x| B
WAL T2 B 2 &2k - 7= 20004 6
19H1Z, RICIRE L i3 F. WE. BIAIRHL 4 25
MELEREE T, ERE T NS ROBEME
Tdh B IRHE IR LT, REsBEGLZ,
TORR, ThAXZS F3I Uk T+ Mimulus
luteus L. (T I NTHR) THBZ L5007
DT, WET 5,

EEHDINR

=V F IVAHRA DRI, RS ELEAREEACNT 5 Al
ROMBED DT, WA E KA T 535
AT, 5B 1 47 (Al LT3, K1,
2) TR BT ANFRA LY U B EER

DAy, HEEEO O HOMEIZH Vs BE 1 H D
UMK AT HERASII, D 1 77 (BHLS)
T, ERODEICIKEDTSNAENFTY R
HIOREDH WEARAN B F I kA
ZERPEORAL LT Z T, 2O IR
BRATIHBOEZWHTHD, LiFLid ]l md
FOMEBECEbLNS, = F I Ukt TFEF D
T4 B & 12w,

Z o F VKA XX Mimulus luteus L.

(I~/ NTHR) (2201 T

SYFRIVAA X, WORFEEE RO L LT
BOMEL & ELEZMIE LTERL AKTY,
—HTHRE SN TS (K - FA 1994), 7
R (Bailey et al. 1976, Phillip and Rix 1991, Huxley
etal. 1997) DTS 3, LK TRIEREO BED
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VR X & AILB R LR ZAENT T U o CfiEE &
NF=DITI990FETH . 7 N LIFE2000FHIEE T
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ZURIVFEFIFORRAEBETH O BELEHZ
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1990 IZ A B ILBARZACHT (C b W TR S h iz

Mimulus/EDTERAS . F U BEED Mimulus luteus L.
(T /) NNTHFE) ThbZEPMERENI, hE
B3 COEsRE & 2L TH 5,

Summary

Mimulus lureus L.(Scrophulariaceae) was newly
found as a naturalized plant in Geihoku-cho,
Hiroshima Prefecture. Since 1990 this species is

growing in a wet slope along the forestry road.
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