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Cytogenetic studies in the interspecific hybrid Calanthe reflexa X C. masuca*
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Fig 1. Calanthe reflexa and C. masuca
Calanthe reflexa (A, C, E) , C. masuca (B, D, F).

A, B, Flowers (X1.2). C, D, Cross section of leaf (X80) E, F, Stomata in lower
epidermis of leaf (X200)
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Fig 2. Two types of interspecific hybrid of Calanthe reflexa X C. masuca
Type R (A, C, E) , Type M (B, D, F)
A, B, Flower (x1.2). C, D, Cross section of leaf (X80)
E, F, Stomata in lower epidermis of leaf (X200)
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Table 1. Comparison of morphological characteristics of Calanthe Studies

— Material C. reflexax C. reflexa X
. \ C. reflexa C. masuca C. masuca C. masuca
Part Type R Type M

Color Pale violet Strong violet Palselrvoig‘l;ezit& e Palsetrv;g;egitoti ?
Length of flower stem 20~40cm 30~60cm 20~40cm 20~60cm
Numbers 10~20 10~20 10~15 10~25

— Natural spread 22mm 46mm 34mm 39mm
Dorsal sepal ~ Length X Width 17 X 6mm 22X 12mm 20X 10mom 25X 11mm
Petal Length X Width 14 X1.5mm 20 X11mm 18X 7mm 20X 10mm
Lateral sepal ~ Length X Width 18 X 6mm 22 X 10mm 22X 9mm 25X 10mm

Flower |Lip Length X Width 13 X 8mm 14 X 18mm 14X 13mm 15X 16mm

Curve of lateral sepal 90° from petal | 0° from petal | 45° from petal | 30° from petal
Form of lip
Callus of lip = + + N
Length of spur 0 36mm S5nm 12mm
Thickness 0.23mm 0.25mm 0.20mm 0.35mm

— Length X Width 10~30X3~6cm | 30~40X10~15cm | 20~30 X 6~9cm | 30~40X8~11lcm

Leaf | Numbers of stomata in lower epidermis 26/mr 35/ mn 27 /mt 19/me

Numbers of hair in lower epidermis 0.5/ mr 16/mt 4/mr 6/ mr
Length of guard cell 50xm 42pum 42um 46um

g 28 B R

18, RZ AT EMI A TDEEDIERTEE & RIEfE

2H1,

2, BLITRLAEBYTH D,

AL 2 10EEROERME S Yy e A X T+ /T
EADIEBOBE, &, + VB RIGEWTER
BIUVELELZRVEEE Nol~6) LAzl
AMOEWER L L UELE 2R TEEE No 7 ~10)
KT Z e Tal, EEEN1~6%2RIA7
&L, RN 7 ~102MS A 7k L7z,

1. SHERTZRE

FYIEREFFATIEARABLUINL DB

EEMEENR 7 7ToftlliREe~E%A, it
ENRIFEBFREIC L - TEHF RSN, 20~40
emdb ), TEZE TR THRMEBIETEL THUHEH 7,
FTEENI TN ERITH D25, BEFE T TRECED
LRICETEA S b7z, X510~ 158 nTE%
i, 1EnBEHEI 5 ~ 7 BT, 1IEF DB
HI320~30E HTH » 72, 1L HXBIRNEIZ 3400,
EERNORE L1RIZ20mn X 10mn, 7E5+(218mn X 7 mm,



CYTOGENETIC STUDIES IN CALANTHE 47

2 322mm X Y om, BHF1314om X 13mm T, 5 D&
XN LL, TEANZNRNEERSYIES
kI hmyrT, bR SIS FIRASLEL, FE
FOMIEI BELTICERAL, PREFNERIIX
CMAL T, EHBAPRNEICIZFRBREOEEK
SEHEHTER L T 72,

ELEISEL, B2 L1RI320~30emX 6 ~ 9
em, E2130.20mTH - 72, EOEEFEK HERILE
V2278 /o, 1 DDRILE R T 2 FLB AN ZIZHE
AT, FOEFEIZ2umMTH - 72, BEFRE DAL
BFYIER LA ZEZDLEVTOFMEEZR
L, ARUTH 72, $i2, BEREFICEEI 45K/
wrAlZE L 72,

MEEMEOMS 4 71E, BRERET TRIECEY
LEkIcRATEL, TEBIIREE~FTEE, TTEORE
IR AEBREIC L » TEIZR 572 2520~60cm B
D, HEFBRETELLZ, RX5IC10~25HNTE
%OUF, JEnBTEEE & 1 EF ORTCARIER £ A
FERBETH -2, 180 EHKREARIEIZ39m, =
BEE X F1g225mm X 11on, 165132000 X 10mm, =
A 1325mm X 10mn, B F 131500 X 16mn T12mn D& S 7
Exdb, TEFDZNEIBERIRIA7LIND
<, ERD HH30FmAR EL 72, BROFIL S
BRI TICEBRAL, PR EmIEECMALT,
FEIRP @ IC I RBREOBEREREIEEL T
Wiz,

HELCEIFEL, B3 LEIZ30~40cn X 8 ~11
em, JEX130.35mm T, ERFOEMIEE L UHER
BREATICHNTRELL Lo Tz, BEORAE
BOFRIEIZIME/ mr T, R84 7B L T % (,
BN F IR T2 OREIZ6MTH 572,
HEELEOMBIE Y T ER AT AR
FowERERL, AP RO EL
Tz, 72, BERERICEED 6 A/wiiE L 72,
2., KK

B 2ROFIL AL, ATEAR AL, IR ER
23R L 72, IR AEE E S DIEICENTH
4IZRL, ZOREEELE2 ~3ITRL,

() RzA47

Ik AT EEAIL T m T, P H (3 S EEHE
AT L Tz, SEHERIIERRE EPARNT
Tanaka (1971) i & 2 ¥R G P IR R IZAEL L 72

(B3 A

BB (A IRIC BV T, REPSEMEEDIIRIRE D, #
BEN, NEMHOEEMTEEINS (K3 C),

BEE L7 6 B (No. 1 ~ 6) 105 TR EARH2D =
WrTERTE2 (K3 E), FRAFHRAKICOW
TESFHEL, FOERE*ER2ICTL,

AVE D P ERIT R & %6 dpmb 5 2. 3umF TOH
Fich Y, BIEHICED K-> Tz, 3VENEE
AIZBEAL. 0~ 1. TO&EICH Y, ByFEMEILFEIC
REEL T\, 818 (No6, 13, 23, 24, 28, 3L,
33, 37) DRk bitbizl.8~2.5F THEBEICH
N, BYREMEIZIKPERICAEL Tz, 248 (No36,
38) IPEEnltbiz FNENn3.8L3.3THYN, B
BAKIS KR EMCALE L T 72, RERENEAR % 4 -DNo29
DRBEKIZRBENDFEINCHRE 2 2 IKREXH D, L
LI 2 R ARAE TR L Rl L 5o BEL 72,

2 MgA7

8L AL T A5 T, BT SH R
WEEM L TR BRI KR E 2 HDHIWT,
R4 7 L RARCERRpe i 2R L2 (”3
B),

B AKIC B VT, BEEHEINRIRI A 7L H
BIoRED, EHF), MNEMOERTRES N
7z (B3D).

B 72 A AR No 7 ~10) 1B W THREA 2 n =
60%FERTE72 (K3 F). HREAFHAEAKIZDOW
TEE2EEL, FOHERETEIICRLA,

60D YKL E & 45, 3um#b b 1. TumE THH
Blica ), BEegcEs o Tz, 60ENRE
S LAlEORERES, Bils1.0~1.7% TH&
Blich D), BEEKIZHEICAE L Twiz, 14BN
BIKI3, Bitd'1.8~2.5% CofEICH Y, BEK
JFIRFBERICALE L Tva7z, 72 SENRERITE
H:3.2~5.0F TO&BEICH 1, BEMKIZKIENICAL
BLTWw,




[

48 KARASAWA, ISHIDA and ISOBE

L

A B
T
‘:3?-'- Y 7
e o -
; ~ v
‘f e ; 8 st
/ )’-,' W T, !’;Lf
Beds P % lanT
-7 ok R ﬁ"’fﬁ
q!i .4 'r‘;‘ g

%&s' - o %
T Bo s= !
Se gy ¢ ),/\ ¢ ’q,

Fig 3. Chromosomes of two types of interspecific hybrid of Calanthe reflexa X C.
masuca.
Type R 2n=40 (A, C,E) , Type M 2n=60 (B, D, F)
A, B, resting stage. C, D, Mitotic prophase
E, F, Mitotic metaphase (x1,200)
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Fig 4. Mitotic metaphase chromosomes of two types of interspecific hybrid of Calanthe

reflexa X C.masuca.
Type R, 2n=40 (A), Type M, 2n=60 (B)
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Summary

1. Morphological, anatomical and cytological
studies were carried out on ten plants grouped
into two different types of the interspecific
hybrid of Calanthe reflexa X C. masuca.

2. The chromosome numbers of the interspecific
hybrids of the four plants were counted to be
2n=40 and the other six plants were counted Lo
be 2n=460.

3. The external and the anatomical characteris-
tics of two types of these interspecific hybrid
showed the intermediate shape between
Calanthe reflexa and C. masuca. The mor-
phological features of the triploid plants were
similar to those of C. masuca than those of the
diploid plants.

4. The chromosomes of 2n=40 of the diploid
plants were consisted of a set of chromosomes
(n=20) of Calanthe reflexa and a set of chromo-
somes (2n=40) of C.masuca. On the other hand,
the chromosomes of 2n=60 of the triploid
plants were consisted of a set of chromosomes
(n=20) of C. reflexa and two sets of chromo-
somes ‘2n=40) of C. masuca. Thus, this triploid

should be an allotriploid.
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TEFEH, FHF,

Tanaka, R. 1971. Types of resting nuclei in Or-
chidaceae. Bot. Mag. (Tokyo) 84:118
122.
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Table 2. Measurements of somatic chromosomes of interspecific hybrid
Calanthe veflexa X C. masuca at mitotic metaphase, Type R, 2n=40

KARASAWA, ISHIDA and ISOBE

Relative

Arm

Chromosome Length (uzm) length ratio Form
1 24+40=64 3.7 1.6 m
2 3.0+31=61 35 1.0 m
3 24+ 35=59 34 1.4 m
4 21+36=57 3.3 1.7 m
5 23+33=56 3.2 1.4 m
6 15+41=56 3.2 2.7 sm
7 26+29=55 3.2 1.1 m
8 23+28=51 2.9 1.2 m
9 20+31=51 29 1.5 m

10 22+28=5.0 2.9 1.2 m
11 20+ 3.0=50 2.9 1.5 m
12 20+ 28 =438 2.8 14 m
13 1.74+31=438 2.8 1.8 sm
14 1.7+29 =46 2.6 1.7 m
15 20+25=45 2.6 1.2 m
16 19+ 26=45 2.6 1.3 m
17 20+24=44 2.5 1.2 m
18 20+24=144 2.5 1.2 m
19 20+ 23=43 2.5 1.2 m
20 20+ 23=43 2.5 1.2 m
21 19+24=143 2.5 1.2 m
22 1.7+ 25=42 24 14 m
23 14+28=142 24 2.0 sm
24 1.3+29=42 24 2.2 sm
25 17+24=41 24 1.4 m
26 17+24 =141 24 14 m
27 16 +24 =140 2.3 1.5 m
28 1.2+ 26 =338 2.2 2.1 sm
29 16+ 2.0=23.6 2.1 1.2 m
30 14+20=34 1.9 1.6 m
31 09+25=234 1.9 2.7 sm
32 15+18=233 19 1.2 m
33 1.0+ 23=233 19 2.3 sm
34 15+1.7=32 1.8 1.1 m
35 12+19=31 1.8 1.5 m
36 06+23=29 1.6 3.8 st
37 09+19=28 1.6 2.1 sm
38 0.6 +20=26 15 3.3 st
39 10+13=23 1.3 1.3 m
40 1.0 +13=23 1.3 1.3 m




Table 3. Measurements of somatic chromosomes of interspecific hybrid
Calanthe reflexa X C. masuca at mitotic metaphase, Type M, 2n=60

CYTOGENETIC STUDIES IN CALANTHE

Relative

Arm

Chromosome Length (um) length ratio Form
1 2.0+ 33=53 2.5 1.6 m
2 2.0+ 33=53 2.5 1.6 m
3 23+29=52 2.5 12 m
4 21+30=51 24 14 m
5 21+30=51 2.4 14 m
6 20+ 31=51 2.4 15 m
7 16 +3.0=46 2.2 1.8 sm
8 20+ 25=45 2.1 1.2 m
9 1.8 +26=44 21 14 m

10 18 +26=44 2.1 14 m
11 20+ 23=43 2.0 1.1 m
12 20+23=43 2.0 11 m
13 1.7+ 26=43 2.0 15 m
14 1.7+26=43 2.0 15 m
15 15+28=43 2.0 1.8 sm
16 1.6 +25=4.1 1.9 1.5 m
17 16 +25=41 19 15 m
18 16 +22=38 1.8 1.3 m
19 16 +22=238 1.8 1.3 m
20 1.3+25=238 1.8 19 sm
21 1.3+25=38 1.8 1.9 sm
22 1.7+ 20=237 1.7 11 m
23 16 +21=37 1.7 1.3 m
24 1.7+ 18=35 1.6 1.0 m
25 1.7+18=35 1.6 1.0 m
26 15+ 20=35 1.6 1.3 m
27 1.3+ 21=34 1.6 1.5 m
28 13+21=34 1.6 15 m
29 11+23=234 1.6 2.0 sm
30 11+23=34 1.6 2.0 sm
31 15+1.8=33 1.6 12 m
32 13+2.0=33 1.6 15 m
33 1.3+2.0=33 1.6 1.5 m
34 13+20=33 1.6 15 m
35 16 +16=32 15 1.0 m
36 11+21=32 1.5 1.9 sm
37 1.1+21=32 1.5 1.9 sm
38 1.2+16=28 1.3 1.3 m
39 1.1+17=28 1.3 1.5 m
40 1.0+18=238 1.3 1.8 sm
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Table 3. (continued)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

10+ 18 =28
05+23=28
13+14=27
13+14=27
11+16=27
10+ 16 =27
10+16=26
1.0+16=26
08+18=26
08+18=26
06+19=25
06+19=25
10 +13=24
10+13=24
08+15=23
08+15=23
05+16=21
05+16=21
08+12=20

08+09=17

1.3
13
13
13
13
13
12
1.2
1.2
12
1.2
1.2
11
11
11
11
1.0
1.0
1.0
0.8

1.8
4.6
1.0
1.0
1.5
1.6
1.6
1.6
2.2
2.2
3.1
3.1
13
13
1.8
1.8
3.2
3.2
15
11
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