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Seed Germination and Growth of Interspecific and Intergeneric

Hybridization in Orchids

Tokiko NAGasHIMA
Summary

This study used 27 species (nine genera) of wild orchids in japan, and one fo foreign species, to investigate seed

germination ability and growth of 26 interspecific and 22 intergeneric crosses of orchids. The main finding were as
follows:

1.
2.

The forms of the ovaries tended to resemble the female in both interspecific and intergeneric crosses in orchids.
The number of days to the completion of embryogenesis tended toward the intermediary of the parent, respec-
tively, in interspecific and intergeneric crosses.

The fertillization rate of the seeds ranged from 1.1% (Bletilla sinensis X B. formosana var. limprichtii) to
95% ( Bletilla formosana X B.sinensis ). The interspecific crosses of Calanthe tricarinata X C.discolor showed
at the rate of 100%, but on the reciprocal mating of C. discolor X C. tricarinata, showed 0%.

The percentage range of the fertilization seeds varied by the kind of crosses in the orchids. The fertilization
percentage of seeds in inter specific crosses showed a high tendency in comparision with intergeneric crosses in
orchids.

The fertilization percentage of seeds in intergeneric crosses ranged from 0%(Phaius tracarvillege X Chysis
bractescens) to 96.2% ( Cymbidium goeringii X Chysis bractescens ), but this high percentage of fertilization of
seeds assumes that they were led by apomixes of these seeds.

The forms of seeds in interspecific crosses showed a tendency to resemble the intermediary forms of the parent in
Calanthe, but showed female forms in Cymbidium. The forms of seeds in intergeneric crosses tended to resemble
the female forms in Bletilla (B.striata) X Calanthe (C.discolor).

The germination percentage of seeds in the interspecific crossed hybrids ranged from 1.2%( Calanth izu-insularis
X C. discolor) to 98.6%( Bletilla striata X B.formosa var. limpritchtii), and the percentage in intergeneric crossed
hybrids ranged from 0%(Phaius tracarvillege X Chysis bractescens) to 80.6% ( Calanthe discolor X Chysis
bractescens).

Germination percentage of seeds exhibited a high tendency in interspecific crosses as compared with interge-
neric crosses in orchids.

Development after germination achieved the plantlet stage respectively in both interspecific and intergeneric
crossed hybrids.

Neither interspecific nor intergeneric crossed hybrids differed in the average number of days to seed germination.
In particular, the average number of days to seed germination was very short (from ten to twelve days) in the
interspecific crossing of Bletilla; on the other hand, the average days to seed germination was very long (114 days )
in the intergeneric crossing of Dactylorhiza X Ponerorchis.

The average number of days to seed germination was influenced by the culture media. It was eleven days in an
HK medium (Hyponex + Kinetin ) and sixty days in an MK medium ( Murashige and Skoog medium + Kinetin )
in the intergeneric crossed hybrids. In regard to the germination percentage of seeds as influenced by culture
media, there was a marked difference between interspecific and intergeneric crossed hybrids.
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MHEBLUAE

EE L TR THERE L2 € A8 Calanthe (=¥ % Cdiscolor, )V * » LY % Citricarinata, ¥ V< LY
* Calismaeflia, V) 2.7 ¥ 277 T ¥ % Cokinawensis, ¥ T ¥ % Csieboldii =% A =¥ % Cizu-insularis, 24 X
Cdiscolor x C.izu-insularis, ¥ € >~ C.discolor X Caristullifera, 7 < C.discolor X C.sieboldii X C.aristulifera,
AT A I LY R Ckawakamii ¥ =T Csieboldii x Caristulifera3 X O% « =)V A1) Celmeri) D 12%, 5~
J& Bletilla (35 ~ Bstriata, /NA % B.sinensis, #{tH ¥ B.ochracea, Hit/NA X B. formosa var. limprichtii 33
Y U7 <+ 5~ Bformosana) ® 5%, ¥ ¥ Y LB Cymbidium (¥ 2>~ 5 ¥ Cym. goeringii, 7 %A 5
v Cymsinense BX 'Y Y ¥V A “£FY” Cym. “Inasa”) D 3%, 774 7 A Phaius (h7F 3w
v P.tracarvillege BX A ¥ ¥ 5~ P.minor) ® 2%, ¥ A& Chysis (F 77377 ALV R
Chy.bractescens) ® 1%, ¥ A4 5 V& Cremastra (Crem.appendiculata) ® 1, v Fav Vg
Ponerorchis (775 ¥ Pon.graminifolia var. suzukiana) ® 13 & U2 ¥~ F ¥ & Dactylorhiza (/>
2% vF B D. aristata) ® 18, 7V * *& Pleione (¥ 1) ¥ + %7 Ple. formosana) ® 1%, & 98
7FERMAL, HRRE 4B 26 MA8E, BRREIB2Z2HMEEEL I AR

M7 RBGEROMBFENBE I 0%, BRHICFELRILL, SVv=) ¥ iR - 7V a - (FAA)
TREE LT FEOEI Y 5~20mm DOEG %755 74 VB L BT (8 ~10 um) Y& L, 77 74
VR AT bR TY UTHRE LT

FEF5RIFEEBRIITEAREH & LT Hyponex 55 (NP :K=65:60:190, LLF, HiE# L 509), HiEH
WCHARF V2 mg /0% BRMUEEH (DUF, HKE# L), HERIZA R T -V 1 %EmL 7285 (2
T, HM¥:# 2 529) B X 0" Murashige and Skoog 3%# (Murashige, T. and F. Skoog. 1962., LLF MS X5#
LEY) OAMEEZREAL, ThZROBEMICRT b 02% MSEWERRL), Y ak2%, #X1~12
%EHRML, *+— b7 L —THOpH52 ~ 54 IR L7z, BHOBE IZA - M2 L -7 TiTw (121C, 1
kg /cm? T155-0), ¥R 26TC = 2 C, BHAT 1685/, 2300Lx) ST TI7% o 72, FHIIRABE (18mm
X 180mm) {2 10mO¥EA L, FHEEEET 1 RS Y72 ) oFBfEHIZ 100 ~ 150 & L7z,
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R - B} WBRAETT %
& [ KBS TOMEH#
FHRAYLESR (90)° X TER 90
IEAR (90) x Fr¥EAR 100
Fr¥i (100) X TE A 100

& JavFayrtPir (80) X ¥R 90
Fr<r¥x (100) x ¥4 100
Yarsy (120) X xIH¥AL TV 140

£ K HAL Ty (210) X YavrIv 210
varvg v (1200 X Cym. “A4 FH%” 130
Cym. “4AF¥" (275) X Y=2rg v 250
¥g v (1000 x BiE/ERE (60) 70
IR X A7 Favrs v (90) 100

B | v5y x zvi 100
Hry¥FS Y (1000 x TER 100

i Yavg v x FYR (140) 130
TIFFY (40) x NZHUFFY (40) 40
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HREORRERT F COMEHEMPREEOTHZET DO LHREMNICATHETH S L IINTE
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BO—Hh bEREIRI L ERAONT VWS, —RICEBAFH LTINS OT, JIMREZHETAZ
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var. gebina & Eleorchis japonica ¥ DB T F B EE B L) THIZHBAFATE 20 LHES
N2 ZOMIZD T VAW Tl EAETEAHE X T b (Withner, 1974) o 2D & 9 BRI Z5HIZTE
BOLENWE FERANVEYRY) OFBIZIVEAAHEZEISREI L, BREEICEHENIIEETHD
TRARVPLEEZLRTWS (FED, 2002).
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SCEMLTW: (B2 ), SHIZHLICEABERICEIEIDEEZ LN, KOS, BOMEE LUA
BREAIEOWTNNICHRT 5D EHERE SN L,
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#ok MBEMEOETRERE L UOHETERARELREF L oMK
—H-’ z 0, SZ A —He 4 4
— % BTR ETRFER (%) SEHRFEFRER (H) REBRDORE
wae B MOk OB OB S
0,

(B) (%) H HK HM MS H HK HM MS H HK HM MS
I A X 110 94.1 255 58 56 56 ++ ++
FIEAR
FUAx | 100 854 1511 104 58 48 ++ ++
IV % 110 81.9 74 6.9 41 41 ++ ++
IVY A X 120 854 823 40 40 ++  ++
ATHITVR
AT7AILER| 120 718 695 40 46 ++  ++
X IE R 140 89.7 650 36 40 ++ ++
FTAITER| 100 0932 9438 36 34 ++ ++
Xk T 120 833 784 42 46 ++  ++
IV A X 100 770 76 20.7 43 68 ++ ++
—F{ ¥R 110 94.6 4.1 18.9 48 58 ++ ++
—F 4L xTE¥AR| 100 17.1 1.3 12 90 109 ++ ++
X ¥R
VIV R 100 599 456 40 47 ++  ++
IV % 120 758 59.1 48 48 + ++

140 69.8 747 79 81 + +

IV R X (VM
F AV IE R
FVAVIER] 90 417 441 82 112 + +
X IV A 100 100 80.9 814 62 93 ++ +
Fr=L¥ A 100 16.6 185 48 58 + +
X IV A
Jan¥ayIbi 100 279 20.2 56 52 + ++
X ¥ %X
aF X x 90 625 669 48 48 ++  ++
FI ¥R 100 739 752 38 38 +4+
et x 100 646 811 35 35 ++  ++
FIE AR 140 821 842 30 30 ++  ++
FILUEAX 95 1.2 889 49 ++
B TV R
varvg x| 130 875 38 ++
Cym. “4 +#”
Cym. “4 %" 200 70.6 55 ++
Xvavgv|l 250 474 60 ++
VT VX 75 726 87.1 62.3 10 10 ++ ++
NED:
INERL X 70 854 778 70.8 12 12 ++ ++
VA4
PAARS 75 91.0 934 845 10 10 ++ ++
AN =D
BiehAK x| 70 464 984 95.2 12 12 ++ ++
IV
VI U X 70 91.8 98.6 945 12 12 ++ ++
HibhEX
Hib/NERE x| 75 29.0 124 326 10 10 ++ ++
IV
/INAF X 75 1.1 778 778 10 10 ++ ++
EE (AN =p:2
TIFFT X 75 95.0 920 96.4 10 10 ++ ++
UN=D
FvEFI x| 100 67.8 36.2 27 ++
hoFang s

r REBRORE ++ - - HMOGFALNDGE, +  ROFEAFALNLHE.
v ZMHRIOBTHFEVET L0,
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3k EBHEEOEFREMERBIUETFERERERFELOBFR
FH5 0, MNEHA Fhl 7 z
% B s FETRIFE (%) FEEFEFRERE(H) BHEBROEE
e B M ppE B oA H O
(B) (%) H HK HM MS H HK HM MS H HK HM MS
IV A X 90 594 830 53.6 50 11 60 +  ++ +
h7Favgv| 110 100 737 521 704 53 21 53 + 4+ +
IVE R X 120 785 846 66.7 114 114 + +
FI A
IV %X 100 30.1 86.7 91.1 36 36 ++ ++
F/EFI | 110 90.0 91.0 47 47 ++ +4+
IV % X 120 0.2 0 0 0 0
avT v
FIVE AR X 100 8.9 80.6 54 ++
F R 130 11.8 45.2 51 ++
VJay¥adIli| 90 50.0 66.6 37 37 ++ ++
XVT
VI UX 100 1.1 0 02 222 52 20 ++ ++
IV % 130 1.2 4.3 10.0 20 20 ++ ++
VI U X 100 2.3 30.9 444 25 25 ++ ++
FANAT Y
T U X 100 0.8 50.0 50.0 29 24 ++ ++
FLE A
YIUXI AR 0"
U X 0
FAU YV NEYY
I UX 0
FUHAL 5y
hoFavggry| 100 0 0
XF YR
100 75 0
Iy Fansy
X F LV R
AEXT V| 100 10.3 39.7 37 ++
X IL¥E R 120 13.3 59.1 37 ++
varg v | 130 96.2 05 0 88 ++
XF VA 150 95.9 0.3 0.5 51 81 ++ ++
FOHAL T 0
Xyg v
Ry L 5o x 0
AN/ MEYY
FAV/hEYY 0
X9 v
' ERM V] 0
Xku$45Y
TITFFY x 40 0.2 143 114 +
NIY/FRY
AVA NS S 40 8.1 40 56 +
X7 7FF)

: REBORE ++ E - ROMEIPFALNLEE,

WAEE 2T 5A.
Y ZBHRIVHTAFEVFET LD 0.

+ L EOG AL NLGE,

= I EAERED B \iZ
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