&

Z VRHEM R RIS IA K S L, BORL YO %
PTEEHE <, 170008 (BR B L U048, 1979)
WESTHEINTBD, KFCIZZFD > 1768 (Hi
JIl, 1975a) OFEEBMSN TS, %75 BHEY
X, BOMERELL, ZRFROBERNICBEVWTHE
BDEPIBOTRKEWI 0o, BMELEWR CERE
ET 53, BERETCIARTRETHIL L IhTWnE
(BERB X UL, 1979).

oI, 7 URHEYITIX, B AL EREIME,
BREIMEOIEHIN TV RHI»ED %L Aoh, &
oD% DB, RENITEOLNSE, 2Dk
w,%ﬁ%ﬁﬁﬁiwﬁ;émﬁ,ayﬂﬁwwﬁﬁ
HRY, FRFREETHEI L EELBEELTVSY
DEEZON, HEHE, BHEMEORZ 2BLEOER
NBBLETHhZEIhTWE (BEB X ULE
1979).

7 URMEM IR BN £ COBBNEL, 6~10
DHEZETZEELLLZ L ENTWS ((FHE, 1968).
7z, 7 URMEYICIE, BRTEH I BREE & 5eRk 3 4 M
MBI R TR T 2 EEN D 2k, BRI
OFFERBEIC b HHEENTD ST w3 (R,
1968).

UbBRT-E 512, 7RIV A WA RETS
BECEAIHEYREE Ao b0, KFED T > Bl
YICBES 2RO R BE T 5 &, 1) EFREEBRI
B§ L Tix, Abe, (1967, 1968ab, 1971ab, 1972ab),
Kimura (1968, 1971), Kusano (1915), Tohda
(1967, 1969, 1971ab, 1974abc), Terasaka, et al.
(1979), 2)FEME KRB L Tix, B##¥ B8 X UHER
(1975a), EFB L VHOBREICEL T, FER
URER (1975a), HE (1986), hodr (1968) 7 & o
FHmEVH L., Lrl, 7UoRHEYIC BT 5 45ESEE
DI ETE % BRI IT - 1o PR IREG 1T R b 72 & o,

EERU RO TERRE 2 E R L CAPIYRIL, A3
EDZ7Y, EXXTERBOI v E2HLELT, T
RHEY) O ETEERE O BGRE B $ 2 #iE I O &,
ek AOND Z LDV o AlHIC & S ICES R
BCTHEERTo T2,

AFIZIE, FZnERE 208) 2diiz, o
AEWEBLEENDE 5/, BLUOZDOMORITES X
VEBEOHET Y (UT, BES LT 3) 13
M, o 9MOFHMTRERMEA L B 1R). 278
L, BEIHERALIHEE, 2henii->TwaiE
GOl R, RERICHIL - T, HEME O Y
LOMBOTEHBECLTEL 120, 5 EHEYOS
HBELIUOZERABOSEICONWT, EROMER S &
WETOBEHEMZ TB L,

7 YRHEMIO L ¢ 7 VY RHEYI DS EIC O W T,
T SHEL RO BLNTEY, KEHDT
HONDHEL RO 1{EDDH @ (monandrous) &
Apositasioideae ® Cypripedioideae ® £ 9 12 L ~
DD 28 (diandrous) ®db D L D, 2 >DEHRN
KAlF 2 HFRBFEHAENTWwWB (Schlechter, 1926 ;
K #, 1956a ; 7)1, 1975a ; Dressler, 198lad). &
5z, —REEAIRIZFE D & 7z Schlechter (1926)
DHERIE, < OFFERR L EMROBED 2 K
HHLU THAESMTOR TV, 12770 204581,
—&#BTix, Bletia (Fv 5 7) & Bletilla (5 )
D&, SHEZ OB XD TEBL TWB3IzhH»
o, BIZIEMROME I EE TH 2 HhEH» I &
2T, BEDOLDEME ST o3 E EOEH 54
Cle. T X5 it Ei237 - T Dressler and

Dodson (1960) E#r7z %3488 26% 17 7=, Dres-

sler and Dodson (1960) DOEEHER T, TEMHBED
RS L FFuEAOERRNICERB BN, 35
2, ERFHB L CHEREAERIIRE LT
5, COSEHRRTE, 7 oRHEY R 6 DD ER
(subfamily) & 43 1}, % @ F & i (tribe), i
(subtribe), J& (genus) B X U'FH (species) % & W»
T % (Dressler, 1981d). = > B %) ix B 7,
Dressler (1981d) OHREZHAL T3 D2IF L A
ETHB (Fl, 1975a ; BRI L O+HME, 1979).
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Table 1. Posision in classification system of examined materials and each cultivation condition and date
of pollination in this study.

pollination

Subfamily Tribe Subtribe Genus Species
year, month, day

C.japonicum Thumb.

Cypripedium 84, 5. 11
Cypripedi- ‘ VAN
oideae Paphio- P.insy 3
ap.hlo insigne var. 77, 12, 20
pedilum sanderae Rchb. f. O
. . o Spiran- . L ,
Spiranthoideae cranichideae thinae Spiranthes S.sinensis Ames QO |’78. 6. 22

Limodori- | Cephalan-

Neottieae Cfalcata Lindl. O |’77. 4. 29
nae thera
0. inifoli
Orchidoideae Orchidinae | Orchis ch;gn;mzfo “ o 80, 7. 1
Orchideae Hab - H radiata S 1
abenari- Habenaria .rvadiata Sprenge 8. 7. 12
nae O
Bletia B.purpurea DC. O |81, 3. 20
Bletilla B.striata Rchb. f. O |75, 5. 7
) . ana Huku-
C.amamiana Huku 9. 4. 11
yama O
C.aristulifera
i i 78, 4., 28
Epidendroideae Rehb. £ O 8
C.discolor Lindl.
Arethuseae Blettiinae X C. steboldii 79, 4., 23
Decne. O

Calanthe C. discolor Lindl. O |’75. 4. 30

C.izu-insularis

78, 4. 2
Ohwi et Satomi O 8 8

C.kawakamii Hayata
O

C.sieboldii Decne. O |’78, 4. 28

83. 2. 9

C.tokunoshimensis

84, 4. 2
Hatsusima et 1da O 4
C.discolor

80, 4., 22
X C.izu-insularis QO
C.sieboldii

79, 4.
X C.aristulifera O 7 22
C.discolor 0. 4. 29

X C.aristulifera O




C.discolor

X C.sieboldii 80, 4. 22
X C.aristulifera O
C.nipponica Makino 84 6. 4
O
C.reflexa Masxim. O |’79. 7. 21
C.tricarinata
'83. 4.
Lindl. O 83 30
C.furcata Bateman O | ’78, 8. 31
C.okinawensis
83. 7. 4
Hayata @)
C.venusta Schltr. O 1’79, 1 1. 29
C.elmeri Ames O |81, 3. 20
. 1 hltr.
C.cardioglossa Schltr 9. 12, 29
O
Chysis C.bractescens Ldl. O |’83, 4, 5
P.tracarvilleae
'83. 3. 26
Phaius Blume O
P.minor Blume (O |’80. 5. 22
logy- P, Hayat
Coelogyneae C,O clogy Pleione formosana Hayata '83. 3. 26
ninae g O
Malaxideae Liparis L.nervosa Lindl. O |81, 6. 23
t i-
Gastrodieae S:: rodi- | Gastrodia | Gelata Blume O |82, 6. 22
C.BLC.Panela
lii 83, 10, 2
Laeliinae | Cattleya Farrell. P 83. 10. 29
) Dendro- D.Sagimusume (Kaga
d D i 7. 5.
Epidendreae biinae endrobium « Agnus) Hort, @ 77. 5. 15
D.Phalaenopsis
'83. 10. 29
Fitzg. @ *
S -
a.rcan Neofinetia N.falcata Hu O |'81, 7. 23
thinae
Phalaenop- | P.schilleriana
d 78. 1. 20
vandeae sis Rehb.f. o’
P.Dos Pueblos (Doris
X Grace Palm) Hort. | ’77. 6. 4
@ x
. Rothshildi
Vanda V.Rothshildiana 83, 10, 29
Hort. o=




. Corall- C.appendiculata
llari C 81. 5. 19
Mazxillarieae orchizinae remastra Makino O
C. ngii Rehb.
Vandoideae goermngir R 7. 4. 09
f. O
. Cytopo- o . . ,
Cymbideae o Cymbidium | C.hosai Makino @ |’82., 6. 19
diinae
C.kanvan Makino O | ’81. 12. 2
C.Inasa Hort. O=* |’83, 12, 28
M. K
Oncidiinae | Miltonia ongozan 81, 2. 23
Hort. @

Notes A : Cultivation was made outside,
was made in green house,

e D LA B %2 Dressler (1981d) DRMEL 72
SEIC U7e o THET % L 5 R, 11K, 138K,
228, 47 (BE1FK) &b, 7 RHEMORESD
HEREZMEEL TWha,

DT, AFX TR 2 f4 & 72 135805 THes
Z& 0:?%b§5ﬁw7ﬁ$ﬂ%b§&y>%ﬁ’, BBV AHDH
BZICNIGLRWR EDBEIR, FELEBL TRV,
T b b, Cdanthe elmeri iy ‘h =V XV’
Calanthe carvdioglossa i&‘h « ANVTA A Tavy’,
Dendrobium phalaenopsis V& ‘7> 7 7Vv’, 2Faw
Z > D Phaelenopsis schilleliana 1% ‘Phal. > v ) 7 F 7,
FUC R a3 aw 5D Phalaenopsis. Dos Pueblos I3
‘Phal. ¥ A « 7 7 ua R’, Cymbidium.
‘Cym.A P & FhFNMEEC L 72,

RBERMXTE, —RCEBEHEINTHWELIE®I VS
XOHET VONRERAWTWIEENH S, HEE
FoE, REOEEL L THARLHFETEEL Tndy
YEVYLARBOMARE (BEMEICHT SHE) T, &
DI ERRET, HRLTEDOWRL Y2y I VR VT
YHEICAV LSRN, FEEERLEOEL SBTELEHE
MNETH D, —FH, T3, HEZ HUSNOHNER
DOR¥EZ > T, {EsELERE LTHRESh, fEE
WELL, B RBICHE SN - EREMEEC B RME
TH5, HRTIHEZREOBEBEBILALTDHS
(HH, 1968 ; AL L VKRR, 1983),

‘Inasa’ V&

O : Cultivation was made inside,
* : Foreign orchids.

@ : Cultivation

IERABOSA . T EREIX, Dressler (1981
d) o512 L zd 2 iE, Epidendroideae 58 £,
Arethuseae /%, Bletiinae 8 [, Calanthe J& iZ 73 8
Th3a, HRCHHFT 2 EREORBEIX, ¥100%E
(R, 1969 ; EFB X U'=H, 1977) b, 1508
(Tanaka, et al., 1981 ; FEIR, 1985a) &b, HAH WX
#1200/ (K#f, 1956b ; BT, 1975b) & d#mE S h
Twa, HE7Y72HLCERYInOHIE~IY
AHN, T7VABREIBIY, Ei=a—F=7,
A=A M2V TAERCE T B AW AA L, ik
H 1RSI N TWS (g, 1969 REB LU=
B, 1977 ; FFIR, 1985a).

HA W 1Z#19% (CKH:, 1956b ; Hi)Il, 1975b), #
20/ (7R, 1969 FFEER X U'ER, 1975a), » %
WIX27HE (REFB L U=, 1977) O EAEBSA
THEmESIN, LEE (WL AT ER) LhOHEE
KE (YNVF v, AFHER, Luan/ o
¥) KESET, 2EIOMHL TS, TRTHERE
THORE~BHEOERKMETDH 2 (FHE, 1969).
FEEEL, BREE2ERL CERD, 2~KFEED
5, BRIt Lb»¥bh, BEEORBIIEFEETH
5, EEREEZIRET, BRCBIE~Z2HHEE
DB, &7, AIFED T ERBOBEOLEMSEUL,
2n=38, 40, 42, 603%,E X LT % (Miduno,
1940 ; Mutsuura and Nakahira, 1958 ; Tanaka, et
al.,, 1981).




F1E

7 VRHEY O N LM E TR ORE (ER»K
ALUTEEL, FFELLSIMOREIIMTEE LT
REEZE VS, B, 1980) B & OMEREOHRICET
2k DBFEE (Curtis and Duncan, 1947 ; Rao and
Chin, 1973) ¥, ZOREIEZ 212X, LT LT
S EIFV IR,

—%, I URHEYICIE, BITERICIEER % 58 L T
pREEND I L, ZHBRICEBREERT A EEMNT L
AETHY, ZHfTbhw EREEEMTbNT,
2y L IRERTERR & DRI I B2 BIRSH 5 2 LA
5N Tw3 (Swamy, 1949a ; Wirth and Withner,
1959). ZBRHBOEMORKBE ORI, I DO rICBHE
LCHEEIREHEEE RS, ZofExL Tl
in vitro TRIEE SRFRNEZR UM TH-TH,
in vivo TEICEENI 2 RET 2D, QFEICL > Tk
TEMFEFIEEOIRE Z Ofth & OMHEBIR T, %
DERIDB R RBEMND DT BV, 2 ESMEL
723, ERORFGRIL, in vitro H B\ in vivo T
DWTNP—FDADHENFLT, FloNRELR
ENTED, ZOHIO2WVWTY, BFEAEREENT
VL,

AZBnTiE, ERLEHROBEREERL, €

ERRF & LUTEREMRDHE

SEOWFRIC R T Twiz T Y RIEIOTEM OFHF B L U
tBmEDMmEIZDWT, AT LB L UCEEETD
B LR AT, WA IZTERSEOREE, ORI
Baf R & BfEH £ CORMEHE, B X UBHEHD
FEOXRBEREREPRCTHIEEET L.

B1E MEBEIUFEZE

AT OB OFESF L & CI{EHE ORI
By 2FERBRELTCRE 7Y 87 AHEB
(Epidendroideae) ICJ&¥ 3 = 4 (BOLIRETEHR),
ITERBIGEGEE I WY T v (FohWIEEETE
¥ BLUFY Fovwa (EEH) ©3EEHER
L7z, %72, HEETOWEBORIER S NIEHED
HECET 2 EBRICEAL TIE, €7 Y N7 AHRN
BTzt i, 7rREObTRELLTHE L
Ez 5N TWwa Ny FHE (Vandoideae) ZET 2
Pl RA 770 ABLUPAET YT XHEE
(Spiranthoideae) IZ/BT % # Y37 D 3B L
fo. IhoREEETOEBRICE LI 3L, Thth
BEEHIIC B 2 FEORBERELZRICT25DTHS
E1H).

Fig.I. Developmental progress of ovary in flowering time of Phal. Dos Pueblos, Calanthe discolor and Spiranthes sinensis.

1. Phal. Dos Pueblos, 2. Calanthe discolor,

pl.: placenta,

3. Spiranthes sinensis (Degree of development in ovary are shown from 1
towards 3 indicating much more progressing conditions).
lo: loculus, op: ovule primodium, ov: ovule,

e: position of vascular bundle.




IR, YTV, BIUAINFRENBY 7 AE
TEEL, Pl PR 77 BLU0FrFaEy
AFBRETEELE. BB, ThoD3b, ¥YI Uik
T vy =iz, TOMOT xEEZ L, Phal ¥
A e FXTUABLUVFT Y ROt ARKEZ, Z0D
DT v EHRES - BEL - HLOBALICHREL .
FTRELT=S 77K (W, R, Zv—A%E
B) 2AEMBL, BELLTEBER, N Ry TR
(N:P:K=6.5:6 :19) 10005KE®KZHEI 1 E
BAREDLRTHLT.

AT H T OEBRICHE L 7k, 19864 4 H12
H2 519864E 7 H25H ORI L7z, =%, ¥F
YBIUOT Y RO EY ARBWLTIE, BIEHEEAT
BETE#: 2 H~ 7 HO{EMI 2 A TH# Hic@BIR L 72,
B LTix, BXK1%, YaHEE0I~0.8ELD
9 X¥ Lk 'pH4.8, pH5.200 2 R &R T, HERE
26°C+ 2°C, WA FCE L, pH i3 pH X —
g — (&7 ) PHR2E, MW EREK) A\, pHOD
FH#&13x HCI B & U8 NaOH AiFH TIT o o, B3,
E9emd~2 N VLK 2mDES X L, etz zh
FhSHEBRL:. 8B X IEHE OBEORMEIL,
IREFICERER L 7o R BERR 4 — = CHREL, E
SRS CEE LTz,

HEETOERICHE LR, Pal FR«Sx7
OABLVAINFEZOWT, ERLEEHETTCE
BLIbo 2R, FEE2H~7HCERZ N2
1TV, EEENCIER ORIEB & UTEHE DR ORRIE
PEE L., ¥, ZBRHBROTEBORFL L CILHE
HRIZ DWW T ONFEBEC L BB, TVES
FUFER T 7 4 YEC X 2HE 20um) YIF &

L, 7974 —=NVF e~ FvYrdbdniday b
TN — (B, 1980) THREL. 7o, BHER
(DC-W B3, 4V o828 1k 2 8HE KL
T, TOEBIUOFER2, BRBAESI N VA
(Na,SO,+ 7 H,0) 508 /I kBEHICBEL, A—*h
71V —F %AW, 121°C, lkg/atT 1 53Eb ) T
BEL 718, MEREASA R EDE, 7VEY
PETL, #—75AT, fLOXL CTHE%EF¥
LHagE L7z (Marubasi and Nakajima, 1981),

g BEER
1R AIEBEOTERORFCERENRER
1. TEX

BOWISEETLHIE b > B2 DR, e
EBESTFEER L TW 5, s OEREsTFik
AT FCHRIFL L HICTBLUER LR, 1ZLA
oG, thErHESE: B2R1~4). B
Rl Hici, #ERALEIEEALDEET (pH4.8,
v aBEEE0.6ENVDHERERL) T, TEHORHFSL
TR EOHENAS N (B 1K), TOROR
BEBRELULERTE, BLTpHBEL (6.5 ¥
g EEEIMEL (0.1EL~0.3FENV) BECERED
HEIFZEL L, AR (0EL) OEREHIZBNLT
bEENS SN, EREBEOHEICL bRV, TEHA
DHFERE L TERERIL, R TERE DR H~%
L7 (25, 6).

Table 1. Condition of germination of pollen and elongation of pollen tube on culture medium after one day
by Cal.discolor, Bletilla striata and Dendrobium.
pH4.8 pH5.5

species molarity of sucrose molarity of sucrose

0|.1|.2|.3|.4|5|6|.7.8/0].1].2].3].4|.5].6].7|.8
C. discolor TR R T R e V2 I B A B o S B o I
B. striata 4+ |+ |+ ]+ |+ |+ ]|+ F| |+ ]|+ +]+
Dendrobium VA AV VAWV AW WA WA U U B ol B 2 B e el = ==

+ : having elongated pollen tube.
— : no germinating pollen was observed.

+ : germinating pollen was observed.



Fig.2. Conditions of germination and of elongation on pollen tubes of Calanthe discolor pollen on artificial culture medium.

1. Pollen tetrad in flowering (x400), 2. Germination of pollen (I day, x400), 3. Elongation of pollen tube (2 days,
x400), 4. Elongation of pollen tubes (3 days, x400), 5 & 6. Generative nucleus and pollen tube nucleus moved to the
pointed end. (arrowed, 3 days, x150). (Each days showed days after putting the materials on medium, pH 5.5,
consistency of sucrose 0.5 mol)




2, ¥

\'

FoPWIFEBETEHE DY 5 v DIEMOFEHED
BRAHS, TEARDEE LMD THEML Tnwie, BRE
LHWE, #HBALLIZEALEDEHT (pH4.8, ¥ =
FEIREO.7ENL~0.8ENVDFEZEL) T, TEHOF
FBIUOTEBREOHERASNTY E1HR), 20
BOZEEBEELULERTIE, MLUTpH2E L 6.
5 ¥ a BEBEMEY (0.1EL~0.4F V) BEICIE
BMEOMENEL L, K2 (0FN) OFEREHIC
BOTHRELAL SN, TEBREDOHEIZ L bR WIE
WA OEFER LU ER T, B2 CIERE D5 HHA
KRBEILLD, v aBREOE W (0.7 1~0.8E
W) HBEE, TERESb I HELRZITES, M
BRIEBRIC L ¥ > Tnik,

3. FrrFoEYL

BB E D7 > Fo By ADTER OFKE
DOFtES 72, TEADBELREETH -, BFRE
1HZE, AL EAEOEET TR ORES
L UTEREDOHE (0.7EL~0.8FLDBE B )
BHLNTN (B1R), TOBROBBEEEL -6

RTE, LTy aFHEREOE Y (0.2 L~0.3%F
V) BEE, [EREOMRITEL L, K2 T (0%
V) DEREHICBLT HHENA SN, EHED
BRI & b, TEMNOETER L TERE”KIE, B4
WAEME DR RIC B L2203, & a BEEEOE W
(0.7 V~0.8FEN) HHEX, EHBRFIFLL-CTE
T, WRERBIEBHNICE EE>Twiz,

B2H HELOTEMORFLIERENHRE
1. TEX

1. BESOTFVEOFEMBBOTEEL S UIZFE
DREREE . BEHoTuREOEME 22 &, V
FRIOFHEEME (conductive tissue, T VLOHDOIE
BE OB T, HE» S TREDOEI E THEEL T»
5, &5, 1980) AL (FEIXL, ctB L UE
41, 2, ct), FEMEBOMIMEIZ, AL
BT % FARMBOC B £, BUCHETS 2 MR WfaRE &
LTRSS (BA4E3, 4)., #8, FTEIZBWL
T, BHEENMEL T BIN2BIUE4
X5, op).

ct

ct

Fig.3. Conductive tissue of column in cross section shown by Calanthe discolor, Phal. Dos Pueblos and Spiranthes sinensis

during the flowering time.

I. Calanthe discolor: spur of labellum was adhered to column,

ct: conductive tissue, sp: spur.

2. Phal. Dos Pueblos, 3.Spiranthes sinensis



. Figd. Developmental degree of stigma, column and ovary shown by Calanthe discolor in flowering time.

1. Cross section of column (x28),

2. A part of cross section of column (x100), 3. A part of longitudinal section of

stigma and column (x70), 4. Longitudinal section of column (x100), 5. Longitudinal section of ovary (x40).
ct: conductive tissue, cp: parenchyma of column, op: ovule primodium, ~st: stigma.

2. EBORFS JUTERERROFEEE: T
E R OSHBOTEHOFRTFLE L UTEREOHREEZ A 5
Y, FREUK &S cERENFED s (HEER
WMo, FE25R).

1H: BEEcEL WA IERnREEL, FEM
B o ThTricHET S BE5K
1).
2H: thBERESEEZ L THISMHEBTE
T2 BE5X2),
3H: FHEMERDETEEOESICH > TH
E32% BE5K3).

FREEALTFEEOERARP > T

HET25 GE54).

6H:

7B, TEHEL, FEEBOME &I
WET2 BE5K5).
8H: FEBEORIONL/3ETHRET 2.
108 : FEZEOEE2DOH1 /2 3THETS.
14H : FEZEORENET 5. MHEEKI LA
aha,

DEZERT 2 &, ZHtt 1 HITERE ORI’ A
E D, L2 HIZIIFEHERATET 2 O0BES
iz, FEMBDTOEREOMREIZFE VY, FEE
TIHBIE T, FEOIEL,» SELAET 5 £ TORE
H#Z1IHTH -7 (B 2%).
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Fig.5. Conditions of germination of pollen and length of pollen tubes after pollination of Cal. discolor under the dark field
method.

[. Stigma (1 day), 2. Stigma (2 days), 3. Stigma (7 days), 4. Top of loculus (6 days), 5. loculus (8 days). Each
day showed days after pollination, 1~4: x100, 5: x40.

p: pollen, pt: pollen tube, op: ovule primodium, ct: conductive tissue, arrows: direction of conductive tissue (1, 2) and direction of

top in loculus (3).
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Table 2. Conditions of eklongation in pollen tubes after pollination by Calanthe discolor, Phal. Dos Pueblos
and Spiranthes siviersis.

days

f Species
atter
pollination C. discolor Phal. Dos. Pueblos Sp. sinensis
invaded into conduc-
elongated towards con- . . ©
1 ductive tissue tive tissue by ag:
' grigated tubes.
reached to conductive
2 tissue. by aggrigated reached to loculus.
tubes. -
3 elongated towards top
of loculus.
pollen tubes penetrat-
4 ed into embryosac
through micropyle.
s elongated a little formation of
ovule started.
penetrated into loculus ) )
6 and elongated towards reached to conductive tissue
& ) by aggrigated tubes.
basal part of the cavity.
elongated towards top of
7 loculus diffferentiation of
ovule primodium started.
8 elongated to 1/3 of the
length of loculus.
elongated to 1/2 of the Penetrated into loculus and
10 len fh of loculus elongated to basal part of cav-
g ' ity.
14 reached to loculus,
began to form ovule.
elongates to 1/4 of the length
20 of loculus. elongated towards
ovule primodium.
40 reached to loculus.

3. EREDBRCEEER © LU ERERRE
OHFT, {EHENELGERERZ L TTEEMBALIE
BT, TEHECEL TV A TFREORED 1 ~2ED
MR, LB PBENL Ik D (kS
H, 56X 1). {EHERX OB RE IO

AENERL, hoOHifEA, 2 \vidHiiaz

FEED & DIRERZRLIL,

MR 5.

> THREBRERERO Fha~NERT % (58 6 KIKH), BB
DA OFRENS (%
¥Mt214H)., MBS T3 % (ZHH%31H I 3)
Y, 2L EHERRILIrSBAL, BD S A
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Fig.6. Conditions of elongation of pollen tubes in loculus by Cal. discolor.

1. deeply stained cell touched to pollen tube (arrow, x40),
3. high magnification of 2, pollen tube penetrated into deeply stained cells (arrow, x400).

x100),

pt: pollen tube, op: ovule primodium.

2. Phal. FX + 770X

1. BEHOTUVEOFEMABOMEL S VICTFE
DEREIEE . HEHOTWEOMKE* 4% £, N
YH—ROFEMEBr A SN EI”2), ZFOHME
Wi, —EXDBE E43, 4) LEETH- .
BB, FTRCBOWTEBEDATH> (5=,
HEI1E1).

2. ERDEFSIVEREREORLRES :
Phal. ¥ A « 7 x 70 A DZHEDOIER DFF B L L
MEOWEL2 A E, TR L D REREEIED
shiz (HEZZMEBRoOHE, F25).

5H: TEME »bT»MET 2, $1-, K%

RO EE s h 5.

6H: femEREEHEERL CHEMERC R
T 5,

TH: TFTEEOIEECAN> THES 5, F7k,
MERIFED M A SN B,

104 FEEIZRAL, FREEOERICHD -

2. high magnification of 1. deeply stained cell (arrow,

THET 3.
20H: TEZEOEEZON1 4 :THET S,
7o, MBREE AL THET 3,
0H : TEZEOEILET 3,

ULEZERIT % &, TEHORFS L OIEREOMHE
X, 2RSS B TR S 1, o TE» ok,
{EE DS, FEOERD? > FREQERATET 2 £
TOREHEIZTH, SORFREEOERNET L
THWHTHY, HREENEDLO TRIETH ST
(B2H).

3. EREDHMELREKBR ¢ LU EREEE
OHFT, TEMEIMIRELHGT 2 (0% 5 H) B
T, WEREEOSBHIE S L7z, TEME BSIRERIEE I 1A
S THRT 2RI, —E205HE8 (E6K1~3)
EEIETH -7z, MRS T T2 (ZHE55E
%) &, EbRIEHEIHRA»SEBAL, BOSH
AR L7z,




3. T

1. BEHOTVEOEEHEBOMELSTICFE
DREEE . MO TOIEORNE. A2 &, 1L
BMOFBHHEBLA SN (B3R 3), ZOHEHHI,
IEXRDBE E4X3, 4) LREETH- . 18,
FRIZBWTE, §TRMEEERSTT L Tw: (&8
1X3).

2. TEBRORF B LUTEHEMRROFBZR : =
PNF DEBBOT DFHEF B L EHE DHRZ &
% &, TREUTc &9 RiFREEDFED &tz (HENE
ZHBROHE, B25).
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Eim E B

1. AT ETOIERORF LS U ICTERERE

.  HBIUTaERE . J7 RHEMTEL
A 3tg & U7- Curtis and Duncan (1947) O 3EE& i
T hiE, pH4.8, 28°C, ¥ a BHEE0.2E VD AT EE
HEHFETICB VT, EHOFEIFR S NTIEHEDOHE
BERLREFTHoIt 0w, BREBROBERIZOWTA
2k, ZEXR, ¥YIUBIUOTrFuEvianTi
BWTY, BILTpH®E L (5.5) ¥ a FHREEN
BEvs (0.1E1V~0.3FV) HEWE, EHOFEF 2oV
KAEMEOHENROEIFTHY (62—, F1

Fig.7. Conditions in elongation of pollen tubes after pollination by Spiranthes sinensis.

1. Stigma (1 day, x10),
after pollination.
st: stigma, p: pollen,

2. loculus (2 days, x40),

pt: pollen tube, o: ovule,

1H: fepEsfEaiz e L CHESERO P
RALTWS GBETH1),

2H TEEOERRETZ ETH2).

4H : TEBEEEHERL»SRAL, BO S 1ET
%,

UEZERT 2 L, BEHICBRERMNZETLTE
D, IEHOMRENLELD TRL -7, TEME IR
M- THET 21, T E208E B6X1
~3) LEBRTH-., £, ZHEHESHIIZELT
WEDOBEEIN: (BTH3).

3. loculus (fertilizing ovule, 5 days, x400).

Each days showed days

arrow: deeply stained cell.

), FEpH DWW TS OWE LR -7, Tt
¥ O FFRALHE ORI T 5 BEEE, pH, v
a BERE 2 8%, WEYOBEIC L > TEL 3 2 L4
5NTBY (&, 1980), i pH 2 2w TAWFE
&R D Curtis and Duncan (1947) & &EZ - TwizdD
X, AWENEZ > TnwizlzdTldhwuwhe#Ez 5
na, ,
$72, WTROMIZHE VTS AR T OEREHIC B
W, IEmEORENAS NI (B 15E), EBcit
L7203 RHEYNCEE OB TEM I E R E50
PRICHE->TWDB) ThHolzlzd, EMOBEME (FE
BB 0IZEEE, Bk wiBE gL T
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B ORFRN L 2 HHR, B, 1980) BEHbhi:
DT EHEINS,

2). ERROEE . LRI S CibwmEM
R, ForWHEEEEHRE DY T Y, BLUE
WIHEEREZ b DI ERA RS VT Y FutEvad
WTFRIEBWT Y, FEACKEIRD SRS
(6_—v, F1K). {EHBROMEEX, BERREM2RME
CHEFHDTH DD, BHORFL S N TLHE
R, BELZWwWEEZ NS,

2, HELOERORF S LUTERERE

1). BEEMOFEORBIZE L ERROUEI R
FTHE . ZHBROMEHOFKFZ o Nt EDH
HABE L VO TFEENOMEEEIX (BB 2%), Bt
HCBWTTEORBEREEDHEA TV LRI EHWE
MBASNT. ZHiER, [EHEBRFEEDOEBET
% TOMEBRHIE, BF{EHCERERLET LTWw»
53 YNF (FoLWIEEBEOEHEE > Tnw3)
Tk 2H, BMREENMELIERECHZ 2 (B
WIHEERRE b > TWw3) TRI4H, ES5EFED
KREVROLDEBIREL»ER SN TV R Phal B
As7r7ux (BEOEETEHREEZL>TWw3) TR
0HTDHY, FEOXRERERE WK L 2MEHEOEHH
EbOTRKEWhol, i, FEEDIELD &I
ET 2 TCORMEBERRIZ, Phal FA+ 770 RATIX
IEXRDKI 25T, TEMEOHERZ LD THEETH
oz, ZMEOIEHE OMERE X, TEHHOME
$3E0ik, LLAHEEHOTEORBEEDEIC L
Z2OTRRLEEZONS (5, F1IKBX
U 25%).

2). EREOMEREERER @ BIEHICESE
BBZETLTOWRWIEABL YN Phal FA « 727
O ATk, Swamy (194%9a) ¥ X f Wirth and With-
ner (1959) HfEML T3 X912, EBMEDOHE &
RERIEAL & ORI 3B ZE R BRI s iz, BEE
REED 2l (B 2K), Pal PR« 27
0T, {EHENBREHGT S (Z¥MESH) 2

6, $f, TEATE, FREOREHEET S

(ZBM#BI4H) 2206 Thol., WIFh b BEHER
VRT3, b {EHEIHRILLSBALKED
S HEANRT 5, 2k, BRI 2 o 5 #iis
ORI, BEEHOTEORBRE MBI TW 5
EERWZ LIS ER T,

3. ALE# (in vitro) £, 58 (in vive) L
TOHOXRBRDELE | WEOERICHEBEL CHWLE
AZDOWT AR B E, n vitro 7% 5 TNZ in vivo (81
RBIUVE2R) DnwtThoHsds, BEFE (2%

%) 1HERENMEEL, L HEEIER O
20 PICHEOVIHOERBE ICRECEE L RIZTT L 1X
Aohzhotz, Tbb, EHORES L NEHE
HREOEETE, OWTFNOBEbRERASNE DTz,
in vivo TR ST T % £ T (BHHIIE T
%) 1EMEREELET 528, TEHEOHERE L,

in vivo TlX, MIKEA D 2 WizHilf 28> CTHET
3205 in vitro DBATHE L TELOTEET
Hote BIEBIVE 2R,

FaEn W OB

1L DRI s & e EMREICDWT, ALfEH
ETE, BB E L OIERABLIUOFT R
EY A, BoVRESPOWIEEBEIEHHEbOY T
D3, BIUREECE, BEHoTEOREEE
PRIZTSE Phal PR 770X, TEXBLUR
UNFO3IEEHAL, BHEL .,

1. WEHES L CIEFEEBHRO VLTt
hsrFb, FEIT L EHPCR S, ALEWETE,
WEROMEB#E S, pH23E L (5.5) ¥ a BHEE»
Evy (0.1~0.3FEN) BETHEBREDHBENZL L,
X7z, KIZTJDODERBEIZBWTHHEL T,

2. BEEETOIMOFATFS L U2 DROTEHRED
HEEE L, BTEHOTFEOHKBTREDEATH 31
B ERE» Tz, EMEVBFEZEOELAET S ETO
FREHEZ, BEEESTET L TWE A YN+ TIX 2
H, BHFEEESSMEL TWBE T ERTIZ14H, BBEL
DR ENTWEW Phal R X « X7 0 A Tix408
ThHoTe,

3. HE ETIX, TEHEIESEL L L CHEHS

NERL, E512, FEEOENL»>HEPET 3,

TEMECEL TV TFEEDONED 1~ 2 BoMiait,
EXRBIRBEIND, EHER, ZhoDEiE
ENT-MIEN, PrswizHaEEE- T, BE
(Phal. R A «7x7aR), BEELE (ZER) 3w
BHEZ (AYNTF) DFEANBEET 3, BHRBR 5
T2k, $HRSBEILLSBAL, BDS HRaAH
R7T 5. Z0E, BHRERE2ED 2 MESZORIZ,
FEHOTEOHKEREEIENTWAEEI YRl 1k,

4, EMOREFEBLIUEMREREDORESIX, in
vitro B X W in vivo DWFTHICBWT L, YIEREE
TRARERXASNZ> T2, BB, in vivo T, TE
EFERNBRAL TEROIEBEOHEREIZIX b TES
ThHolz, ’ ‘ §
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$2EF KHEERSIUVEREDREE

S U RMEYI O BB I DWwTiE, Swamy (1949
a), Wirth and Withner (1959) ¥ X U Veyret
(1974) DOFMLHmEN DD, O X 8 EOER
Tk, T, 68, SEBIUIKEELSEZ LD
HohTwsd, Fi, ZREROMFELERICOWVTII,
Wirth and Withner (1959) 8 & Uf Veyret (1974)
WK B ILER G H B,

HIZEORER» S, BEHCREERSTET L Tni
WHEIZBWLTIE, 25 ERKRERIIEZRERED D,
%/, BTEHOTFEOREREIC L > TRBER OB

BRI RO ZERE LS 2 LB NI &N,
Lizhi> THEHO FEORERE X, BHERS X
URREESBCEELEE T NEMEE 22, Lad
FIEHOTFEORBREICOWTIE, ke Rats
htwinl, iz, ZHEL, S OREBFREKS L U
FERB ORI OWTY, FEAEREENT
W,

B, 7UoRHEYORFEECEL T, Veyret
(1974) 1%, 4 #HUfEHA (tetrad stage) DOHILZA L,

A2, Cl, C2o4BzaELTWE (B1K).

ca
m. /Ci
oo 1
cb
&
m— ci )
!

cag ég-

Fig.2. Steges of embryogenesis among regular species.

A: Epipactis atrorubens,
pulverulenta,
1. second cellular generation (tetrad),
4: intermediary stage, 5: adult embryo.

B: Mannilla gustavi,

C: Limodorum abortivum,
F: Coelogyne parishii, all according to Veyret, 1974.
2: third cellular generation (quadrant stege),

D: Serapias longipetala, E: Liparis

3: fourth cellular generation (octant stage),
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Fig.3.

G: Eulophia oedoplectron,
according to Veyret. Same stages as for Fig.2.

TR FOBOMFEERN ICEH L T ‘regular’ B L ‘ir-
regular’ BEIZ T (B2MBLUE IR, FIELA

# (Epipactis atrovubens BY), B (Manniella gus-

tavi B), C B (Limodorum abortivum ), D Al
(Serapias longipetala ), EF (Liparis puruvelenia
B B X OFR (Coelogyne parishii ) @ 6 Bz 4>
KWL, BHPGHE (Eulophia oedoplectron ), HA
(Angraecum distichum B1), 1 B (Epidendrum
radicans BY) B X O J 8 (Polystachya microbambusa
B) OABRZZENZTNSEL TS, EREbYTH
W, 7 URHEYIORFEE ITEH T, TEIKREL, 2
PRI TR LERSEELET 5 (Swamy,
1949a),

H: Angraecum distichum,

Stage of embryogenesis among irregular species.

I: Epidendrum radicans, J: Polystachya microbambusa, all

REZBWTRE, ELLEWMEORREERL, %
B 2R LUBERER DS4E (Veyret, 197412 L
7239) BRABEEBI, HEROWFRICKRITT WS
FEHDO TEORBEEZEHE L, IR EKs
X R AR OB RRE L ORRICOWT, R
BZE2 L0 TR L7, 2512 R L7-2REr
DWTHRORBEZRET L, M2 TRROTERSR %
BERET L7z,

E1E MHEIUFHE

7R E LT, 5HR (subfamily), 118 (tribe),
138 & (subtribe), 22J& (genus) 12 J& T % 47



(species) ZHFAL, B4 (18), EINEV 7 A E
(39%8) BLURE (7T8) TZhZThEE L (&
B 2~4—9, F1ESH).

AL MHE DS B, 7H4 Y viZEHROEFT
WEMMEZ L L, 2007 v I3SEL & UTEEL
. FVYR, AbVv¥, TrRuEvh, TUITL,
725, Phal vV 7+, Pl NX 7270
Ry, WYFBIUINW N TIZAECHEZ, ZOMfMO
T VEHREL  BHEL - HEOREICHEZ 7.

AEkLE LTk, TR LT 77K (W, R.
JVv—AE k) RABERKL, BIEE U TRBE,
NARZwZA (N:P:K=6.5:6:19) 1000f%
KEEW 2B 1 BIEAE D RQTHEL .

BEEAMENE, 19774 A9 A2 2198456 H4 HD
BARTIC, BATEEAZ FEA THRZH 21T, ZHEH>
5FE%Z 3~ 4 00 DRERERNICERI L 72,

BICLDTEOREEINFELLEL>TWw ko,
BRI B & OIRF AR DR ER et U1
BOEME, TiEEoLdka~d o4 BEICHT,
Wb, ZNENOTEDIZIEPRETIAHY T
LEMLTH B,

a, FEOEZIL LY 5 mm~20mm OO b D :
IERBE20ME, o, hrFavIy, F
SRy, IRTAV Y, Frov, ¥4 b
FVT, TIT, AVIVBIUNRT 4 F
RT 4T AD29FE,

b, FEDEEHR LD 5 mm~30mm OEDH D :
TVFT, BRI, Yarov, KV
L7y, by, FNOEYL, TV
77V, Phal vV 7%}, Phal. FA - 7x
Ta R, NF, Cym. A FEBLUTIL
=7 D12%E,
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C., FEDOEH LD 2 mm~15mm OO H D :
FEVT, A=Y ITBLUOHANA T
o 3,

d. FEOHEHLD 1 mm~10mm OEDO b D :
AYNF, vFav I ryBIUtarI 03
FH,

I LUZ-FEIR, FAA (k=) B 7L
a—)V) TEEL, /897 1 VB L 25k (7~8
W) YEEL, 974NV F env b+ ) TSR
wL .

B, ZTREOMRFEEMIC O W TIE, Veyret
(1974) O LTzd85 7z,

I BEHER
E1E IEXE

1. RRERIE . ZUABEO20EOMAELEBEED
BRfEE A S L (1R, REFL LT ER2ORRER
BOKE2E 4KcRT), BEHOTFEORE AEE
WZOWTHDLE, BIELILEZIRNTOEIBWT, TE
R UIERBEIC B o 72, ZHEEE R %
D, RaliElE, S4Bk, AERKR, oS OIE
MusH s, RO HfaOSHESETKRT L, i
&, s L UEREDOEKE D > TR ST
L7z (B4, 2, 2'). ZK5EkroBKRERTET
¥ CTOFABEIL, 20H (FYER) »5670H (&
THITER) OEEICHD, BICLIEEIKEH
o, TERBD2EDOWTNRICBWTY, D3 IE
5~6#T, JEE, 1~2@HO0EAKBLU1ED
BEEb->TWwl (B4N2, 2’BLUE2XR). Z

Table 1. Degree of development in ovary in flowering time, and progress of period in embryo

development process.

Degree?* Days after pollination

of Complition

development of Fertiliza- of

After After After Ratio in Ratio in
Complition complition complition pollination days of days to

of ovule of ovule to complition pollination

species in ovary ovary tion embryo- formation formation complition of ovule and to

in formation genesis to to of formationand complition

flowering fretiliza- embryo- embryo- complition of embryo-
time tion genesis genesis of embryo- genesis

(days) (days) (days) genesis (%) (%)

Calanthe
C.amamiana (0] 45 50 100 5 55 50 45 50
C.aristlifera Vi 40 Vi Vi 10 60 Vi 40 Vi
C.discolor X Vi Vi Vi Vi Vi ) Vi ) )
sieboldit

C.discolor N 31 40 90 9 59 N 34 44
C.izu-insularis 7 40 45 100 60 55 40 45
C. kawakamii Vi 70 80 120 10 50 40 58 67
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C.sieboldii Vi 45 50 . 100 5 55 50 45 50
C. tokunoshimensis n 50 60 N 10 50 40 50 60
C.discolor X Vi 45 50 N 5 55 50 45 50
C.izu-insularis
C.steboldii X C. Vi 40 Vi Vi 10 60 Vi 40 Vi
aristulifera ‘
C.discolor X C. ” 45 n n 5 55 n 45 Y
aristulifera
C.discolor X C. Vi 40 V/j Vi 10 60 N 40 V
steboldii X C.
aristulifera
C.nipponica Vj 25 27 60 2 35 33 42 45
C.reflexa Y 20 30 V] 10 40 30 33 50
C.trvicarinata N 35 40 90 5 55 50 39 44
C.furcata N 40 45 7 N 50 45 44 50
C.okinawensis n 30 35 80 n n N 38 44
C.venusta n 31 N 100 4 69 65 31 35
C.elmeri i 37 41 70 Vi 33 29 53 59
C.cardioglossa Vj 35 40 80 5 45 40 44 50
Specimen closely
related to Cal.
Bl.purpurea (6] 31 35 60 4 29 25 52 58
Bl.striata Vj Vi 40 100 9 69 60 31 40
Ch.bractescens W 45 50 140 5 95 90 32 36
Pha.tracarvilleae N N n 90 n 45 40 50 56
Pha.minor V) Vi Vi 100 n 55 50 45 50
Wild orchid
Cyp.japonicum O 45 50 90 5 45 40 50 56
Spi.sinensis M 0 4 14 4 14 10 0 29
Ceph.falcata O 31 40 80 9 49 40 39 50
Orch.graminifolia E 13 40 4 31 27 23 33
Hab.radiata Vi 1 8 26 n 22 13 15 31
Ple.formosana 0 35 40 100 5 65 60 35 40
Lip.nervosa ” 41 45 70 4 20 25 59 64
Gas.elata E 3 5 15 2 12 10 20 33
Neo.falcata (0] 25 30 80 5 55 50 31 38
Cre.appendiculata V/J 26 V/ Vj 4 54 Vi .33 N
Cym.goeringii VJ 45 50 120 5 75 70 38 42
Cym. hosai P 110 120 210 10 100 90 52 57
Cym.kanran n 131 140 230 9 99 n 57 61
Foreign orchid
Paphiopedilum O 60 70 200 10 140 130 30 35
Cattleya V/j 110 130 230 20 120 100 48 57
Dendrobium P 75 90 140 5 65 60 54 n
Den.phalaenopsis ) 90 100 160 10 70 N 56 63
Phal.schilleviana Vj 65 70 120 5 55 50 54 58
Phal.Dos Pueblos Vi 55 60 N n 65 60 46 50
Vanda n 130 200 250 20 70 50 72 80
Cym.Inasa Vi 90 100 275 10 185 175 33 36
Miltonia (0] 60 70 160 n 100 90 38 44

z Degree of development in ovary in flowering time. P: placenta only, O: differentiation in ovule primodium,
_ E: differentiation of cells in embryosac, M: completion of ovule. '

W2l (Fre4 7)) »o80H (HAT7AHIE
2) OHIFCBWTEEZBEIEHES L (FE4K3),
ZWHBS0H CZRERI0H) 200 RFEENIRE 72
(B4 4)., ZHEIOH (ZHEK20H) J3cEB &
UICHEDSBARE E 20 (B4 5), Z¥E60H (>

A TZUBLUFYIER) S120H (W7H S
X)) OHFECBWTEAEIHEHEL, RO > BT
Wz d3h, BRERENTT L. ZHEEORIAMIE, v
FThofEd 3~5EIEEL, BEERTETITITX
THEL: BAN66BIUE2HR), £/, BHE
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Table 2. Composition of nuclei in completed embryo and process of embryogenesis
after fertilization. :

species No. of nuclei No. of nuclei days' after Type of Type of process in
in embryo in endosperm pollination  proembryo embryogenesis (by Veyret)
Calanthe
C.amamiana 5~6 3~5 100 (100)% A2 E-similar type
C.aristlifera Vi N P (n) Vi Vi
C.discolor X C. n Vi 90 ( ») Vi Vi
sieboldii
C.discolor N Vi n(90) N n
C.izu-insularis ) )] 100 (100) /) )
C.kawakamii n Vi 120 (120) Vi N
C.sieboldii Vi ) 100 (100) N %
C.tokunoshimensis Vi n no(Cn) n N
C.discolor X C.izu- Vi n no(n) Y Y]
insularis
C.sieboldii X C. N N no(n) Vj Vj
aristulifera
C.discolor X C. N N no(Cn) Vi n
aristulifera
C.discolor X C. n Vi noCn) Vi Vi
steboldii X C.
aristulifera
C.nipponica Y Vi 60 ( 60) Vi N
C.reflexa N n n o) n n
C.tricarinata Y Vi 90 ( 90) Vi Vi
C.furcata Vi Vi 80 (1) Vi Vi
C.okinawensis n n » ( 80) Vi n
C.venusta n n 90 (100) n Vi
C.elmeri Vi V] 65 ( 70) n n
C.cardioglossa Vi Vi 70 ( 80) Vi Vi
Specimen closely
related to Cal.
Bl.purpurea 8 3~5 60 ( 60) A2 Variation of E-type¥
Bl striata Y 4~8 80 (100) Y] Variation of C-type
Ch.bractescens Vi 3~5 140 (140) Cl1 J-type+E-similar type
Pha.tracarvilleae 6 Y 90 ( 90) A2 E-similar type
Pha.minor 8 n 100 (100) n n
Wild orchid
Cyp.japonicum 5 3~5 90 ( 90) C2 Variation of F-type
Spi.sinensis 8 Y 7 (14) A2 B-similar type
Ceph.falcata n V] 70 ( 80) n E-similar type
Orch.graminifolia Y Y 20 ( 40) C2 Variation of F-type
Hab.radiata N n 15 ( 26) Vi Vi
Ple formosana Y Y 100 (100) Y Vi
Lip.nervosa ) n 70 ( 70) N G-type+variation of E-type
Gas.elata N V/j 10 ( 15) A2 Variation of D-type
Neo.falcata Vi V 70 ( 80) Cl1 J-type+ Variation of F-type
Cre.appendiculata n V/j 60 ( ») C2 Variation of F-type
Cym.goeringii Y] 4~8 110 (120) Cl1 J-type+ Variation of F-type
Cym.hosai Y Y, 200 (210) ) )
Cym.kanvan Vi Vi n(230) Vi Vi
Foreign orchid
Paphiopedilum 8 3~5 190 (200) C2 Variation of F-type
Cattleya Vi 6~38 220 (230) A2 I-type+ Variation of F-type
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Dendrobium
Den.phalaenopsis
Phal.schilleriana
Phal.Dos Pueblos
Vanda
Cym.Inasa
Miltonia

Vi
Vi
Vi
Vi
Ui
Vi
Vi

3~5
6~38
Vi
Vi
3~5
4~8
3~5

120
140
110

90
240
250
130

(140)
(160)
(120)
Cn)
(250)
(275)
(160)

"

C2

C1
N
Y
Y
N

E-similar type
Variation of F-type
J-type+ B-similar type

)

Vi
J-type+Variation of F-type

7

Z  Number in (
Y

1. Non-pollinated: differentiation of ovule primodium was seen (x100),

formation, 2’. model of the 2, 3. 40 days: fertilization (arrow: x400),

) showed days until completion of embryogenesis after pollination.

Type of variation means differences in type of embryogenesis classified by Veyret(1974), When a little
differences were found in embyo, suspensor or embryonal tube.

Fig.4. Process of ovule formation and embryogenesis in Cal. discolor.

2. 30 days: completion of ovule

4. 50 days: started to ovule formation

(x100), 5. 70 days: embryo, suspensor and neclei of endosperm clearly recognized (x280), 6. 90 days: disappeared



nuclei of endosperm and completion of embryogenesis (x280).
op: ovule primodium, c¢: chalazal nuclei, p: polar nucleus,

21

Each days showed days after pollination.

€: egg apparatus,

o: outer integument,

1: inner integument,

n: endosperm nuclei, s: suspensor.

® center

ERETHR>»5ZREE COMBERKIE2H (Fre4 7
) o10H (FVy<xbER, 4%, AUHI T
R, Ny E, $VYRBLNFVYIER) D
WLHICHY EB1R), BCL2XHNEL, B
BT T T2 202 ZHTI200EEINT,
HilOsZERR (FBS5X) 26 ZEBROMFKERRE
HDE, TERXRBO20EIXIZLALERETE 6 X
RNT LI BEKEEE: o7, Thbb, 4HEH
(R HB, tetrad stage) XA 2 & 2B L, 8 LA
(quadrant stage) Ti¥, mffRIIESH 2T, 2
[BoME L 20, TEERAMOMKIE dMiE, 5
O { S Shdz, dHIRE S SR
2IT0, EREIAAIS 2HOMIL L > 72, 16HIFEHA
(octant stage) Tit, ca fifEIZELHEZITY, 2B
OMifg L 7z b, TEEAMOMEIZ [ figE, EHAH
DM UVl sz, f il EREs A%
T, ERERWAZ 2EHOMIEE %oz, DRI
(intermediary stage) BL U FhnUEL w3 &, [#
Fofg s L O UiafE 1, MaEE2IT», Thrh2 B
ORfE L > 72, [ SlEE OTES OMKE, sz
2170, BMORMOMB L 2o 72, | M8 &SRS
FD | EOMIFEE L O USIBEEIZ, FhZF sz
B LUBHSAEEITY, BRORADOMES & CHEED
MBRE L o7z, 2D & 51 U TA U R E
[E3s X OB R R L, Migseming,
RZAER U7z, dfffEE, #EEoE 2T, RO

Fig.5. Model of division in cells.

a: transverse division

b : radial division

¢ : tangential division - periclinal division
(according to Yamada)

anticlinal division

OB X OREBOME L - 7=, [HfE, 1T A
ERHYT, MOEILCAEL Tz, ciffifdid,
SHBET, BOERL &b IZKE S &L, i,
DOIMAINEE L, IR L 72, DA EORFE4EEE
X, Veyret (1974) OWI ERHEHUT 2 b D L &
shz (H2F). |

2. ZREHIOCHERERT F TORBRA

1). RBERETEIT: #F1HRckh, 1
B0/ DRt o MREESET £ TORRERFIC S
B LR RSE T £ CORERSOR (LT, ek
RSE T ERFEESRE T HEMLEES) 2425 &, 31%
(FZ7H ) »658% (ATVHIxER) ORI
Hotz, B0BLUTIICI8E (2, FVYIER, ¥
AVIER, YVavFavrttrx, bI7H T, ),
S1%LAEWC 2 (A VA I ERBISH - AY)
ThHY, BIZLB3EHFPIKENS T,

2), B¥EF T RIULBIRICEY, TEXB
20 DZ K SMFETT £ CORMERRIC LD
2% CORMBERKOIE (LUF, ZFEE oK
EIRSAESE T AL EESR) BA B L, 35% (MY
S2) HH61% (HUHITER) OHEICH -7,
506 AT w17 (8, ¥4 7y, bIHT,
), S1%LLEW 3 (A UAHIZER, b2V
ITERBIUS -z x)) 255, Bk 2EHN
KEhoTe,
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ca
.cb o 1
ci
2
3
4
5
Cal. discolor Cal. furcata - Cal. cardioglossa

Fig.6. Process of embryogenesis in Cal. discolor, Cal. furcata and Cal. cardioglossa.

1. tetrad stage, 2. quadrant stage, 3. octant stage, 4. intermediary stage, 5. adult embryo. Type of
embryogenesis was E-similar type in every orchids.

ca: apical cell of the two-celled proembryo, cb: basal cell of the two-celled proembryo, m: the upper daughter cell of cb, ci: the

lower daughter cell of cb, d: the upper daughter cell of m, f: the lower daughter cell of m, /: the stage of the upper octants, /: the

stage of the lower octants.
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Fig.7. Formation of ovule and process of embryogenesis in Bletilla Striata.

I. non-pollinated: differentiation of ovule primodium (x100), 2. 25 days: second division was recognized in cells of
embryo sac (x400), 3. 30 days: completion of formation in ovule (x400), 4. 40 days: fertirization (arrowedx400),
5. 60 days: early differentiated embryo, nuclei in endosperm proliferated into 4 (x150), 6. 80 days: nuclei in endosperm
were disappeared, suspensor elongated towards top. differentiation of cotyledon was recognized (x150),
7. 100 days: completion of embryogenesis (x150). Each days showed days after pollination.

op: ovule primodium,  a: antipodal cell, p: polar nucleus, e: €gg apparatus, o: outer integument, i: inner integument,
m: micropyle, n: endosperm nuclei, s: suspensor. '
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Fig.8. Formation of ovule and process of embryogenesis in Chysis bractescens.

1. Non-pollinated: differentiated of ovule primodium (x40), 2. 40 days: completion of formation in ovule (x600),
2’. Model of the 2, 3. 50 days: fertilization (arrowed. x600), 4. 80 days: embryo and endosperm nuclei clearly
recognized (x100), 5. 100 days: suspensor elongated toward top (x400), 6. 140 days: nuclei in endosperm were
disappeared, completion of embryogenesis (x400).  Each days showed days after pollination.

pl: placenta, op: ovule primodium, a: antipodal cell, p: polar nucleus, e: egg apparatus, o: outer integument, i: inner

integument, m: micropyle, n:endosperm nuclei, s: suspensor.
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BIl. purpurea Bl striata Chy. bractescens

Fig.9. Process of embryogenesis in Bletia purpurea, Bletilla striata and Chysis bractescens.

I. tetrad stage, 2. quadrant stage, 3. octant stage, 4. intermediary stage, 5. adult embryo. Type of
embryogenesis were variation of E-type in Bl. purpurea, variation of C-type in Bl striata and J-type + E-similar type in

Chy. brctescens.

n: the upper daughter cell of ci, n’: the lower daughter cell of ci, o: the upper daughter cell of n’, p: the lower daughter cell of
n’, m: the upper daughter cell of cb, ci: the lower daughter cell of cb.
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Fig.10. Formation of ovule and process of embryogenesis in Cypripedium japonicum.

1. Non-pollinated: differentiated of ovule primodium (x100), 2. 45 days: completion of formation in ovule
(x200), 2’. Model of the 2, 3. 50 days: fertilization (arrowed. x200), 4. 70 days: embryo and endosperm nuclei clearly
recognized (x200), 5. 80 days: started to endosperm nuclei dissociation (x200), 6. 90 days: disappeared nuclei of
endosperm and completion of embryogenesis (x150). Each days showed days after pollination.

pl: placenta, op: ovule primodium, c: chalazal nuclei, p: polar nucleus, e: egg apparatus, o: outer integument, i: inner

integument, m: micropyle, n:endosperm nuclei.
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Fig.I1l. Formation of ovule and process of embryogenesis in Spiranthes sinensis.

I. Non-pollinated: completion of formation in ovule (x600), [’: Model of the 1, 2. 3 days: fertilization (arrowed.
x600), 3. 6 days: embryo and endosperm nuclei clearly recognized (x400), 4. 7 days: started to endosperm nuclei
dissociation (x100), 5. 10 days: disappeared nuclei of endosperm (x280), 6. I3 days: completion of embryogenesis
(x280). Each days showed days after pollination.

a: antipodal cell, p: polar nucleus, e: egg apparatus,

nuclel.

o: outer integument, i: inner integument, m: micropyle, n: endosperm
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Fig.12.

1. Non-pollinated: first division of embryo sac cell recognized (x600),
3. 7 days: fertilization (arrowed. x280),
5. 20 days: disappeared nuclei of endosperm (x100),

(x280), 2’. Model of the 2,
recognized (x150),
(x100). Each days showed days after pollination.

a: antipodal cell, p: polar nucleus, e: egg apparatus,

nuclei, s: suspensor.

0: outer integument,
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Formation of ovule and process of embryogenesis in Habenaria radiata.

2. 3 days: completion of formation in ovule
4. 15 days: embryo and suspensor clearly

6. 25 days: completion of embryogenesis
i: inner integument,

m: micropyle, n:endosperm
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Orc. graminifolia Cym. goeringii
Fig.13. Process of embryogenesis in Orchis graminifolia and Cymbidium goeringii.
1. tetrad stage, 2. quadrant stage, 3. octant stage, 4. intermediary stage, 5. adult embryo. Type of

embryogenesis were variation of F-type in Orchis graminifolia and J-type + variation of F-type in Cym. goeringii.
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Spi. sinensis

Lip. nervosa

Gas. elata

Fig.14. Process of embryogenesis in Spiranthes sinensis, Liparis nervosa and Gastrodia elata.

I. tetrad stage, 2. quadrant stage,

3. octant stage,

4. intermediary stage, 5. adult embryo. Type of

embryogenesis were E-similar type in Spi. sinensis, G-type + variation of E-type in Lip. nervosa and variation of D-type in

Gas. elata.
h: the upper daughter cell of n, k: the lower daughter cell of n,
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h’: the upper daughter cell of h, h”: the lower daughter cell of h.
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Fig.15. Formation of ovule and process of embryogenesis in Cattleya BLC. Panela.

I. Non-pollinated: differentiation of ovule primodium (x100), 2. 100 days: completion of formation in ovule
(x400), 2". Model of the2, 3. 120 days: fertilization (arrowed. x400), 4. 170 days: embryo, suspensor and endosperm
nuclei clearly recognized (x400), 5. 200 days: suspensor of ladder like clearly recognized (x200), 6. 230 days:
disappeared nuclei of endosperm and completion of embryogenesis (x150). Each days showed days after pollination.

pl: placenta, op: ovule primodium, a: antipodal cell, p: polar nucleus, e: egg apparatus, o: outer integument, i: inner

integument, m: micropyle, n:endosperm nuclei, s: suspensor.
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Fig.16. Formation of ovule and process of embryogenesis in Vanda Rothshildiana.

[. Non-pollinated: only placenta (x70), 2. 180 days: completion of formation in ovule (x600), 2" Model of the
2, 3. 200 days: fertilization (arrowed. x600), 4. 230 days: endosperm nuclei recognized and suspensor elongated
towards top (x280), 5. 250 days: disappeared nuclei of endosperm and completion of embryogenesis (x280). Each

days showed days after pollination.

pl: placenta, a: antipodal cell, p: polar nucleus, e: egg apparatus, o: outer integument, i: inner integument,

m: micropyle, n:endosperm nuclei, s: suspensor.
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Cattleya

Phal. schilleriana

Miltonia

Fig.17.

Process of embryogenesis in Cattleya BLC. Panela, Phalaenopsis schilleriana and Miltonia Kongozan.

1. tetrad stage, 2. quadrantstage, 3. octantstage, 4.intermediary stage, 5. adultembryo. Type of embryogenesis
were I-type + variation of F-type in Cattleya, J-type +B-similar type in Phal. schilleriana and J-type +variation of F-type

in Miltonia.
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@ Calanthe

O Closely related to the genus Cal.
A Wild orchid

4B X Foreign orchid

3 & A Orc. graminifolia

Degree of development in ovary in flowering time

1: Placenta only

2: Differentiation in ovule primodium
3: Differentiation of cell in embryo sac
4: Completion of ovule formation
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Miltonia
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Day after pollination to completion of formation in ovule (day)

Fig.18.
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Relation between degrees of development in ovary in flowering time and formation of ovule.
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g ® Calanthe [: Placenta only
fo Spi. sinensis O Closely related to the genus Cal. 2: Differentiation in ovule primodium
g 4F A A Wild orchid 3: Differentiation of cell in embryo sac
E X Foreign orchid 4: Completion of ovule formation
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Fig.19. Relation between degrees of development in ovary in flowering time and days necessary to complete embryogenesis.
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Fig.20. Reration between after completed formation of ovule to fertilization and days necessary after pollination to complete

embryogenesis.
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Fig.21. Days necessary of after pollination to fertilization and completion of embryogenesis.
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Fig.22. Diagram of embryo sac formation in Orchidaceae.
n: nucleus, m: micropylar cell, c: chalazal cell, e: egg apparatus, p: polar nucleus, a: antipodal cell,

d: degenerated cell.
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Table 1. Number of flowers on a stem, size of flowers, size of ovary in flowering time and conditions
of hypertrophy of ovary.
No.of Size* Size of ovary Day of Days to complete  Size of ovary after' Form of* Ratio of days
in flowering hypertrophy of completion of ovary ovary when complete
. flowers of time (mm) begining ovary (mm) after hypertrophy
species Width Length Width  Length  Width Length  completion of ovary
flowers hypertrophy of and complete
(cm) ovary embryogenesis
Calanthe %
C.amamiana 15 3 15 1.5 5 60 70 34(227) 6( 400) L 70
C.avistlifera 12 2 16 2 Vi 40 60 31(194) 9( 450) Vi 60
C.discolor X 15 3 18 Y] 4 50 " 34(189) 8( 400) 7 7
C.steboldii
C.discolor Vi 2.5 20 U N 30 50 35(175) 12( 600) N 55
C.izu-insularis » n 23 Vi 5 40 n 30(130) 9( 450) ” 50
C.kawakamii Vi 14 3 4 70 100 31(221)  16( 533) E 83
C.sieboldii » 17 Vi 5 40 50 7 (182)  11( 367) L 50
C. tokunoshimensis n 2.5 18 2 N 70 70 34(187)  10( 500) N 70
C.discolor X » 15 ) n 50 60 N (227 11( 550) 7 60
C.izu-insulavis
C.sieboldii X C. » 2.5 14 ) Y 60 " 26 (186) 9( 450) " )
avistulifera
C.discolor X C. Y ) 17 ) 4 50 ” 32(188)  11( 550) " ”
aristulifera )
C.discolor < C. n n 18 Vi Vi 40 50 42(233) 2 (0 ) » 50
steboldii X C.
aristulifera
C.nipponica 8 2 23 3 5 Vi 40 34(148) 7( 233) n 67
C.reflexa 10 2.5 21 2 4 ) " 32(152)  » ( 350) » n
C.tricavinata » 4 20 3 Ui 60 60 37(185) 10( 333) N n
C furcata 30 3 28 2 5 50 70 47(168) 12( 600) Vi 78
C.okinawensis 15 N 29 3 Vi 30 50 43(148)  10( 333) N 63
C.venusta Y 2.5 17 2 Y 40 n 27(159) 7( 350) ) 50
C.elmeri 10 4 32 Y Y Vi 60 55(172) 9( 450) S 86
C.cardioglossa 15 29 Vi Vi 60 N 54(172) 8( 400) N 75
Specimen closely
related to
Cal.
Bl.purpurea 15 5 25 2 5 50 60 70(280) 8( 400) S 100
Bl.striata 7 4 16 ” i Y Y 49(306)  10( 500) " 60
Ch.bractescens 5 6 18 8 Ui 80 80 50(278) 33( 413) E 57
Pha. tracarvillece 7 7 37 4 Vi 60 70 77(208) 21( 525) L 78
Pha.minor 12 5 22 Vi Vi 40 50 54(245) 20( 500) Vi 50
Wild orchid
Cyp.japonicum 1 8 30 4 5 60 60 56(187)  10( 250) S 67
Spi.sinensis 30 0.2 6 1 2 6 8 7(117) 3( 300) L 57
Ceph.falcata 6 2 23 3 5 60 60 29(126) 8( 267) S 75
Orch.graminifolia 10 1 11 1 4 7 10 13(118) 2( 200) Vi 25
Hab.radiata 3 3 19 2 2 4 18 22(116) 4( 0 ) U 69
Ple formosana 1 6 16 3 4 40 50 39(244) 9( 300) Vi 50
Lip.nervosa 7 1 6 1 5 Vi 40 18(300) 4( 400) L 57
Gas.elata 25 1 10 4 2 10 10 21(210) 10( 250) VJ 67
Neo.falcata 5 1 46 1.5 5 20 40 59(128) 6( 400) S .50
Cre.appendiculata 15 2 8 Vi VJ 30 45 21(263) 7( 467) L 56
Cym.goeringii 1 4 19 2 4 60 100 85(447)  20(1000) Vi 83
Cym.hosai 12 5 21 Vi 5 110 140 60(286) 13( 650) Y 67
Cym.kanran 8 n 23 Vi Vi 140 190 53(230)  12( 600) Vi 83
Foreign
orchid :
Paphiopedilum 1 10 54 6 15 0 110 54( 0) 9( 150) S 55
Cattleya 3 13 60 7 5 80 160 120(200)  50( 714) E 70
Dendrobium 15 7 51 3 7 Vi 100 100(196)  18( 600) L 71
Den.phalaenopsis 10 8 32 Vi VJ 100 110 60(188) 16( 533) Vi 69
Phal.schilleriana Vi Vi ” 4.5 Vi 90 80 120(375)  11( 733) S 67
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Phal.Dos Pueblos ” 10 53 4 ) 50 50 110€208) 7 ( 275) U 42
Vanda 7 Vi 60 5 Vi 60 70 » (183)  18( 360) ) 28
Cym.Inasa 15 7 30 3 ) 130 160 62(207) 20( 667) L 58
Miltonia 5 8 50 2 Vi 80 80 102(204) 9( 450) U 51
Note) Each days showed days of after pollination. Numbers in ( ) showed ratio of hypertrophy of ovary (%).

7

Y

X

maximum value of length and width of ovary.
L; long ellipsold. S; slender, E; ellipsoid.

maximum diameter of flower (refer to the figure




Size of ovary (cm)
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Fig.l. Conditions of hypertrophy in ovary of species within the genus Calanthe.

A. C. amamiana (Al: un-pollinated, A2: 50 days, A3: 60 days, A4: 110 days, AS5: 150 days),
(Bl: un-pollinated, B2: 40 days, B3: 60 days, B4: 100 days, BS5: 140 days),
pollinated, C2:40 days, C3:80days, C4: 100 days, C5: 140 days), D. C. Kawakamii (D1: un-pollinated, D2:
40 days, D3: 60 days, D4:90days, DS5: 120 days), E. C. nipponica (El: un-pollinated, E2: 40 days, E3: 60

days, [E4: 80 days, ES5: 100 days), F. C. elmeri (F1: un-pollinated, F2: 20 days, F3: 30 days, F4: 50
days, FS5:65days). (Each days showed after pollination, scale Smm)

B. C. discolor
C. C. izu-insularis (Cl: un-

_ Length of ovary
- ----- Width of ovary
5tk X Cal. cardioglossa Hem— X X——X
A Cal. kawakamii X/
O Cal. aristlifera 7\/
® Cal. discolor %/

A—A- —A---A

-

A——‘A'

D= =
e T T Tt R R = - -
,_Q

e:—-?;'_"—' 2
e

n i 1 . . L i

J
i -
10 20 30 40 50 60 70 80 90 100 140 150
Days after pollination (day)

Fig.2. Process of hypertrophy in ovary of species within the genus Calanthe.
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Fig.3. Conditions of hypertrophy in ovary of species in closely related to the genus Calanthe.

A. Bl striata (Al: 10 days, A2:20 days, A3:40days, A4:70days, AS5:100days) B. Pha. tracarvilleae (B1: un-
pollinated, B2: 40 days, B3: 60 days, B4: 90 days, BS5: 130 days), C. Pha. minor (Cl: un-pollinated, C2: 30
days, (C3:50 days, C4: 100 days). (Each days showed after pollination, scale 5Smm)
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Fig.4. Process of hypertrophy in ovary of species in closely related to the genus Calanthe.
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Fig.5. Conditions of hypertrophy in ovary of species in wild orchid.

A. Hab. radiata (Al: un-pollinated, A2: 10 days,
nated, B2: 3 days, B3:7days, B4:10 days,
days, C4: 110 days, CS5: 150 days).

A3: 20 days,
BS: 15 days),
(Each days showed after pollination,

A4: 30 days),
C. Cym. goeringii (C1: 10 days,
scale Smm)

B. Gas. elata (B1: un-polli-
C2: 50 days, C3:80
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Fig.6. Process of hypertrophy in ovary of species in wild orchid.
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Fig.7. Conditions of hypertrophy in ovary of species in foreign orchid.

A. Paphiopedilum (Al: un-pollinated,
B. Dendrobium (Bl: 10 days, B2: 50 days,
pollinated, C2: 100 days, C3: 160 days,

A2: 50 days,
B3: 70 days,
C4: 250 days).

A3: 110 days, A4: 160 days,
B4: 100 days, BS: 150 days),
(Each days showed after pollination,

AS: 220 days),
C. Vanda (Cl: un-
scale Smm)
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Fig.8. Process of hypertrophy in ovary of species in foreign orchid.
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Table 2. Conditions of examined materials in degree of development in
ovary in flowering time and in hypertrophy of ovary.
Size of ovary in flowering Degree of development of ovary in flowering time
time and conditions of only placenta differentiated | differentiated | completed for-
hypertrophy in ovary ovule primodium | cells embryo |mation of
(8 Spp.) (35 spp.) sac (8 spp.) ovule (1 sp.)
21~60 6~60 10~19
length 6
Sizes of ovary in flowering £ (37.8)* (25.0) (13.3)
time (mm) . 1.5~5 1~15 1~4
width (2.9) (3.0) 2.3) 1
length 53~12 18~120 13~22 7
Sizes of ovary when com- (84.8) (51.4) (18.7)
pleted hypertrophy (mm) dth 11~20 4~5 2~10 ]
widt (14.9) (13.8) 5.3
183~375 0~447 116~210
length 117
Ratios of hypertrophy of | o (234.4) (218.5) (148.0)
ovary (%) : 275~667 | 150~1000 200~250
width (552.3) (450.0) (216.7) 300
Day of beginning hypertro- 5 4~15 9
phy in ovary (Days after (5.0) (5.9) 2.7) 2
pollination) ’ : )
long ellip- 5 25 1 1
soid 58~83 50~83 67 57
Form of ovary when com- (69.6) (61.4) (67) (57)
plete hypertrophy 3 3 5
, and slender 28~67 50~100 25~69 —
Ratio of days to complete (45.7) (70.4) (47.0)
hypertrophy of ovary and . . .
embryogenesis 2
ellipsoid — 57~70 — —
(63.5)

2():

average value.
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Fig.11.

Days after pollination to complete hypertrophy of ovary (day)
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Fig.1. Progress of hypertrophy in seeds of Calanthe discolor, Phaius tracarvilleae, Cymbidium kanran and Cym. Inasa.
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Fig.2. Seeds of completed hypertrophy in typical orchids examined.

I: Calanthe discolor, 2: Cal. elmeri, 3: Cattleya, 4&: Bletilla striata, 5: Paphiopedilum, 6: Neofinetia falcata,
7: Habenaria radiata. (1~4: slender type, 5~6: rectangle type, 7: clavated type. x40)
arrow: Cotyledon slightly differentiated.
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Fig.3. Progress of hypertrophy in embryos of Calanthe discolor, Phaius tracarvilleae, Cymbidium kanran and Cym. Inasa.
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Table 1. Process for hypertrophy of seeds and embryo, and forms of seeds.
Days necessary to? Sizes of seeds Days to finish? Sizes of embryo  Ratio of time Form?"
complete hyper- after finishing hypertrophy of  after complete process for
species trophy of seeds  hypertrophy(xm) embryo hypertrophy (um) hypertrophy of  of
embryo and
Length Width Length Width Length Width Length Width seeds seeds
Calanthe %
C.amamiana 80 80 941 124 100 100 112 72 80.0 S
C.aristlifera 70 70 1013 115 ) ) 102 68 70.0 n
C.discolor X C. n ] 710 446 ” 7 108 80 Y Vi
steboldii
C.discolor 80 80 788 102 90 90 102 82 88.9 Vi
C.izu-insularis Vi 70 990 116 100 100 120 88 80.0 Vi
C. kawakamii 100 100 975 135 120 120 113 86 83.3 Y
C.sieboldii 80 80 990 116 100 100 120 84 80.0 )
C.tokunoshimensis 90 Y 780 105 Vi N 105 79 90.0 n
C.discolor X 70 70 990 124 Vj Vi 128 92 70.0 N
C.izu-insularis
C.sieboldii X C. Vi Vi 908 107 i Vi 84 64 Vi Vi
aristulifera
C.discolor X C. Vi Vi 677 99 Vi Vi Vi Vi N Vi
aristulifera
C.discolor X C. Vi Vi 1020 123 Vi Vi 104 76 N 7
steboldii X C.
aristulifera .
C.nipponica 50 50 825 135 60 60 94 68 83.3 Vi
C.7eflexa ) 60 7 132 Vi Vi 140 96 100 )
C.tricarinata 70 70 ) 116 90 90 88 64 77.8 )
C.furcata V 60 1073 124 Vi Vi 100 72 Vi Vi
C.okinawensis ” 70 870 120 80 80 113 79 87.5 N
C.venusta N 80 947 157 90 90 132 88 88.9 )
C.elmeri 60 70 445 116 70 70 108 78 100 )
C.cardioglossa 70 N 495 122 80 80 116 72 87.5 7
Specimen closely
related to Cal.
Bl.purpurea 55 50 825 231 60 60 264 156 83.3 R
Bl.striata 80 80 1950 244 100 100 328 164 80.0 S
Ch.bractescens N 50 225 75 140 140 105 56 57.1 R
Pha.tracarvilleae 90 90 900 195 90 90 143 105 100 S
Pha minor 60 70 710 116 100 100 100 68 70.0 N
Wild orchid
Cyp.japonicum 70 70 1650 225 90 90 218 135 77.7 S
Spi.sinensts 14 10 545 140 14 14 200 100 100 Vj
Ceph.falcata 50 50 1188 248 70 90 N 128 55.6 Y
Orch.graminifolia 20 7 40 338 206 40 40 260 182 100 C
Hab. radiata 15 15 693 297 26 26 248 220 60.0 S
Ple.formosana 60 60 750 180 100 100 240 150 n C
Lip.nervosa 65 55 578 91 70 70 76 42 92.9 S
Gas.elata 10 10 693 173 15 15 207 119 66.7 Vi
Neo.falcata 40 55 255 90 80 80 188 90 68.8 R
Cre.appendiculata 50 40 1188 132 Vi 7 220 116 62.5 S
Cym.goeringii 110 80 1573 170 120 120 170 119 91.7 )
Cym. hosai 190 190 1425 135 210 210 150 79 90.5 V4
Cym.kanran n n 1275 120 230 230 7 86 82.6 )
Foreign orchid
Paphiopedilum 150 160 660 215 200 200 260 188 75.0 R
Cattleya 140 130 750 113 230 230 169 90 60.9 S
Dendrobium 100 110 369 116 140 140 150 82 78.6 R
Den.phalaenopsis 110 120 525 120 160 160 188 105 75.0 I
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Phal.schilleriana 90 80 329 69
Phal.Dos Pueblos ) 100 342 82
Vanda 220 200 255 85
Cym.Inasa 150 160 1140 300
Mtltonia 100 100 297 83

120 120 100 56 n Vi
Ui N 178 82 83.3 ]
250 250 150 83 88.0 U
275 275 255 173 58.2 V4
160 160 136 72 62.5 )

% Days after pollination.
¥ S:slender type, R:rectangle type, C: clavated type.

ORI DE S %, FRO/NUORE (A3 F,
=% HT, vFavIy, A5 UBLIUYEY
7)) T2 mm, ZOMOE (g, TEXB
g, EEUAOBET VB L URET V) TR0
mm OEIWYRIL, wre)y B 7L a—n
(FAA) TEEL, MEFEEZcdLL, BFs L0
JROKEZ (REBLUCRKELZRTEIOE —LU
T, BEBE WS — ZRT) 23702 —%—THl
ETHIEWCE->T, BTBLUREOEKOREZEH
21 7.

B2E BEER

EIEIERE

1. BEFORAORERZEE: TE3xE08OEF
DOHEROKFERE A 4 % £, BTOESIIZH£2H
~T0H Z % £ Cilkfrxiz, #nliEas L, —
EEIET 2EAIPED sz, —F, BFoEs
MERER ML, —EfIcET 2EERTmD s
(1K, AR OWTRLR).

BFIERTET £ COMBEAS B1XR) 3, ZHiE
50H (Fr47>) 2561000 (FYH 3 R)
DHEHEICH o7z, FTORS LIBORKSET £ TOR
flffE%E &% &, FEELZ X9 % 3BEOEICS TS
ni.

afl, MTrORES LENIE LA CFREIIC—EHE
WWET 2D (14F8) 72 ILER,
FVYYIER, FH%, TEX, HTPH
SrtEh, FLVEAX, 34X, BT, ¥
Y, YYR, FreA4 Ty, YAV IE
Fy VavFav I ERABIUY « LT
A F7ayy,

bR, EFroRs»-—EMEIELE, BhTZ
DOIEP—EMEIET 20 (38 @ F
VI E R,

cHBl, BTOES—EMITELE, BhTFD
REP—EBEETLZHD (38 =4
A TER, NIV IERABIUYILS
>,

NZHZUBIUH VXY,

IERBO0MEICB ST, bEBLIVcEHIZEYT
LB LT, alliZ@gd 2% mnoi,

2, BRERTLEA-BEFOKEAHE: vz
EB20BOIEREZET LI-BETFOREE2A2 L (1
%), BFOESZI445um (B« 2)) 251073
pm (Y VZ V), FOEIZ9um (& ¥ Y) » 5157
um (M 795 Y) OHEPFHICH -T2, EXCHo0nT
900pm B, EIZD W TIE120um BB D b D%
ol BNEEEREEDOY « TA XYV BIOH « H
T4X 70y OBTOESB500um T THY,
TEABOED LRI TIR/INENZEL Tz, %7, —
EAB20EDIEKREZ%ET LIz FOEEIE, T XTH
RETH-7 (B2, 2w 0REEHET L),

3. ROBRKDEBEERE . HoAOEEEES
AL5E (B1ERBIUORENLEOROEADEM%
EIKWKRT), ROEXZZHESE (F7¥ )
D OZMBIOH (HAVH I TER) ORICARICEN
L, —EECET ERBED SNz, —75, BOIE
Z, ZWMERLZE (Fried 7)) »oZBhEI0H (&
T I LER) ORCIEMLYI®, Z¥ki2H (Fv
AT Y) HOZWMERINOEH (A T7HITER) T3
O RBICHIML, —EMIZET 2 EEIED Sz,
I EABE0EDMROIKRTET & TORTEHEIL, 52
BTHELIMRESRTETCERUTHY, BoEs
CEIE, 1FE A EEREIC—EEICE T A EANED
shiz (1),

4. BREETLEFEOKESEHE: —ERE
0WMOIPRETT LIROKRE S 2AB L (B1%,
B2, 2BXUE IR, KO X k84um (t
TBLVEEY) »5140um (FYZER), ZOIF
E64um (EX, EXYBIUHFLRAYIER) 5
88um (=44 ZEFR, TERABLIUV LN ZH ) O
FPHIcH D, FSIF100um Fi#L, IEI380um Rk D
bOWEhotz, £, TERR0BOBKEFRZT L
7RO EE AL L, TRTEMETH-7 (BN
1, 2).



BIH IERXEEHE

1. BFORXOEEER . COABICLEE S
N2 5 EOBTORAORERAE A2 & (B 1XRB
L URENLEOBE T ORADOFHM 258 1 Kicrd),

BTORS IRBERIGH (7 ¥) »5RZHRI
(FYR) THETRBREML, FRUBEHEIC
¥WimL, —E#EICET 2EAIRD s, —7,
FORIIZH BRI ML, —EECET 5 ERS
FH o,

FTORKTT £ CORMERSIL, Z81E55H (7

VFT7) »o90H (B FavTy) OHBICH -,

EFORX LEOEKRET £ TORMREL A5 &,
TeEL7z ko 3EEOR s T o0,

afll, EFOEREX LEMEE A R —EM
WWET LD (28) (Y7 U8BLUA7
Favo,

b#l, BTFORIVP—EEICEL K, BhTZ
DIFN—EBIZET 200 (158 © &
YXFT L,

CHl, MTOEN—EMIZELIE, BhLTZD
EAV—EEETLILD (28 © 7
VFTBIUOF YR,

IERBIITHGRE AN SEOETOIEART T
i, bEIET 2NN 1M, aBiBlUcBIcET S
ERZNZTh 2ETHY, L BERMIRT 51H
B & - T,

2, BRESETLAEFOKEIEHE: EXk%
SETLREFOARESX2A5E (B1% RENLHE
DIEREFET LIEFOFMEE 1K L UHE 24
WRT), BFOERER13225um (F ¥ R) 5 51950
um (7 ), ZOWRX75um (FYR) »5244um
(y7 ) O#EHEHIDY, ML 2EHBKED >
7o FYROETFII/NET, YT UREKRETH- Tz,
F/2, TEABICUIHRE SN S5EOMKREZET L
FETOFREE, Y7, #72FavivBIUA ¥
T UVRMER, TV T7BLUOFYRIEAERT
HY2EHEOBENEEINT: (B2K4),

3. FOIEXOFEZESR | MoIEKORHIEE %
ABE (BB1ERBLOREWNZEDRINA DM % 5
3R TY), MOE S IZZHHKISH (FTVF7) »
590H (F¥R) officEhFhaRcEmnL, —F
EICET A EABRD S hnte, —7H, BoEIZZhE
BRZIHML, Z¥1ESE (TVvF7) o205
H (#¥2) oficznFhnadicwmmnr, —F |

67

E B HEANED S,

IERBICAEE SN2 5BORDINKET £TD
FREAIE, B2ECEHELCMRESTTETLERU
THY, BOES CIEMF L A CRIFFIC—EMEICE
T2 EA RO Sl (B 158).

4, BAERTLEEOKEILHE: TUE2E
Wik a5 5 EOBEKRETT LIEMOKRE S 2 A
2r (1R, F2M4BIV0HEIN), KoEs X
100um (> E¥F T ) »6328um (¥ 7)), £D
M8 iX56um (5 R) »5164pum (¥ 7 ) OHEIFHIC
HU, ML rEEFPKE P07z, F Y ADRIT/NE
T, YIVBIUVTVFTRAB TN, 2, =
ErBIcgE s 5 EOEKET T LIZIEOERE
i, TRCHEEBMTHo7, kB, Y7 YOEKRTT
L7zRicid, b e FEOMuED shi: (582
B4).

E3IE BESr

1. BFORXOKEZER: H4E7VI3EOET
DIERDOEMRERE A5 & (5 1FB L MENLE
OETFEARKOFEM263<—y, H1KRY), BT
DEIFZHHEOEH (¥ NF) »oZHE160H
(Hroy) THETRBRIZEML, FhllBEEa®E
gL, —EEIGET 2EABED sl —7,
T ORI ERER2 mL, —EEC#ET 2 EmA
DD ST,

BErOREKTT £ COMEASIE, Z¥HHE4E (2
YNF) B190H (KoY A7 vBLUA YT Y)
DEFICH D, FBIC L 2ZENE OO TREN ST,
BETrORS LIROEKRSET & CTORMR#EE 5 &,
TRELI LS e 3@EOR T s,

affl, BTOREX LEMNEE A LRI —EE
WETBHO (7H) TRHA VY,
Froyv, $¥VY, LUV EEV Y,
=Y H T, RIPATVBIOA VT
>,

b &, HFORIP—EHITEL/HE, BhTZ
DIFEB—EHICET LD (2F8) @ v
FavsryrBIUOT7UI Y,

cH, BTOIEI—EEIE LIS, BRLTZD
RaP—CHEICETLZHD (48 @ %
ONF, A7 T, AN T UBLUY
2T,

WS VISEOETOIKET £ TR, bEBLIYV
cHNZH L T a BB ¥ 2L WEIED o
7z,



68

2. BRKERTLEEBFOKEILE: FHES
VISEOBEAEZRET LIETFOKREIE2A L L (651
-, 1%, RENLEOEKERET LI-ETFOH
Hiz63<—y, FIMBIU64R—Y, BE2K6, 7
Wwird), BTFOE&IE255um (775 ) 551650
um (Z~HA4 VYY), FOBIEOum (797¥) »
5297um (¥ ¥V v) O#EFEICHD, Bz L 2EH
BELOHTKREN-T:, 777 OBTR/INET, 7
LHAVT, AN TV, YarIy, kA7
v, FUIUBIUACTIVEIREITH T, £,
B4 VISEORAERRET LEETFORRIEX, 74
AV, AYVNF, A=)V HT, FrIv, AT T
Y, FAVYEFEVY, FANATY, KUY AL T,
VarIryBIXUAYIYTRMER, vFavI v
BIUOYVFY Y TCREBREBLUO 7Y Y TRES
RO 3EEORMNREs N E2R6, 7).

3. FROIRADEMEA . FE7 VISEOROE
KOBEREE A2 &£ (B 1ERB JURRNLEDOR
DK DEFHM Z642—Y, BEIKKZRT), ROKS
BEBESH (X)) »5ZBEIOOH (h T
¥) OMEMLUEBY, ZHETH (x¥3F) »
5ZWHB0H (Rv¥45y) ORicEshFhAREI
L, —EEcETAER»ED s, —7, K&
DOIFIXZHES H (YN F) 2 6ZB%160H (&
VoY) ORCEMLEID, ZHE8H (AYNF))
S ZEB200H (H>Fy) Ot FhFREEI
B, —EECET AERLED sh,

B4 VISEOROIE KRS T £ COREAHIL, 5
QETHE LI MEERTETCERLTHD, F7
VEBRWT, BOES LIEZIF LA R C—EE
WCETAEENRD SNz, FUTUTRREORI Y
—EEIE L2, BN TZFOEIP—EEICET S8
MR sl E1R).

4, BKERTLEROKXKSSEHE: TEI Y
13EOEKERT LIROKEE2H 5L (B1XK,
Bo2M6, TBLUEIN), KOKZE7T6um (2
75 ) H»5260um (VY F a7 Y), T ONEIE42
um (27 5>) H520um (¥ V7)) OHEMHICH
D, BIZX3TEBKEhoT, a7 7 ORI/
T, VFavIsy, ¥F¥VY, FLY VRV T, T
HAVY, FUIUBIVTIFANATURRBTH
oz, Fl, BET VIEOEKESET LIROZRE
i, TRTCEABMTH- FE2HK6, 7).

EA4IA FIr

1. BFOIRANDESHEZR: HEIYIBOETFTOD
RO EE A% & (B 1ERB L URARNZED
BFOEAKOFEMEZE 1 KICRT), BTOoRIIER
TOH (Phal. R A « =70 R) »5ZH150H
Oy ) TAHETIREBLZCEML, FRUEEEI
B, —EEET S EANRED shiz, kB, N
T4 ART 4 T LAOBTORIIL, ZHEIOH IS0
SENLIES 7208, ZRR90H 2 5130H OEIXIE &
A CHEIIBERD 5T, Z¥ER1308 IR TSI
WL —EEIE L, —F, ETORIIZHERRL
L, —EEIGET 2EASED s, kB,
N7 4 FRT 4 T LAOETFOEE, ZHER100H~130
HORZIE & A EHEMMBERD s i b, ZhiE
130 H AREER 2 i gin L —EfE I L 72,

POl K%ET £ CORMEHSIL, Z¥EBI0H
(Phal.> v ) 7 F) 52200 (N> %) O&EHICH
D, BIZX3EHNZLOTRKELo, BTV IE
DEFORE LIBOEKET £ CORRMERE A5 &,
TE L7 &9 % 3EEORIZH T Sk,

afl, BFOEXLIEME LA R —EE
WETLHD (178 IVh=T,

b, BFORIV—EM/IELE, BhT%
DOEN—TEEIET 26D (558 @
TAFRT 4T L, TYRUEY L, TV
79V, Phal ¥ A+ 77 uxB LV
Cym. A+,

cHl, MFOENL—EEICELLE, BENLTZOD
EEP—EEIETLILO (38 @ 2
v, Phal. v ) T FBIUNVS,

ETVIBOETOBKRET TR, aflctEd 3
i, bEIET 2ENLWHEAIIED S5z,

2. BXERTLEEBTFOKESSERE: HEI
IEOIEKREZET LILETOREI AL B1IR
BLURENLEOERTET LI-EFORMEZE 2K
3, 5WRT), BFOREI W25y N F) »b
1140um (Cym. A F9), % DEIZ69um (Phal.> v
)7 F) »5300um (Cym. A F4) OEHICH Y,
FICLAEEHNXDLOTKRERSTz, NVYFOETIE

l$ﬂf,®m4%ﬁﬁkﬂ?%ot.ik,ﬁ37

OBOIEAEZT LIETFOEER, » vy Tl
B/, #OMhoEs ok, TXTRARETHY
oEFEOBIEEI N (823, 5).



3. ROREXDERMES : H7Y IBOROIEX
DOFFfERIE S A5 & (65~66-2—, 1%, {LEH
OO K DA Z642—, 8 I3IRITRT),
MORSEZHEIOH (Phal RA+FT7aR) o
ZHR210H ON>5) ORHEIMUIRD 72, 291
80H (Phal R A « 71 R) 62852300 O
>F) ORZEF ML, —EECET 2HEAHNE
Doz, BB, NT4FRT 45 LAORDOREXIZ,
ZRR100H~130H ORIFIZ & A I3 & iz
»potz, —F, ROBIXZBHEI0H (Phal. KA 7 x
TUaR) hoRBEB20H (N> ) ORI
W1z, ZHBI0H (Phal. R A« 771 R) o532
#230H (Nr2) ORicAFCHEML, —EMHIcE
T HERIBNED STz, BB, NI 4 FCF 4 TAD
MEOMEIZZ DR& LR, 281000 ~130 A DRiE
e A EBEIMDFED s T,

Ho Y IOEDOEDOIKSET £ CORREHEI, &2
ETBE L MRERETETCERUTHD, M@Eé
EMRIE & A ERIEFC —EEICE T 2 ETIEED
.

4. BEXEETLEAEOKESILHE: H¥5>9
FMOBEAZET LIMORE S 252 (1%, 64
—Y, B2H3, 5BLUEIN), KoL SIZ100
um (Phal. > v ) 7 F) 55260um (27 4 F~2F 4
T L), % DIEIE56um (Phal.y v ) 7 F) 2 5188
pm N7 4 FRT 4 S L) OFKECH -T2, Phal s
VY7 FORNET, N7 44T 4 S AB LD
Cym A FHVBRETHoT, £z, 5> 9BOIE
RET LIROFREIX, T _RTEABTHh-T (B2
K3, 5).

BIm E =

1. EF5LUROIRKDERRZB
1), BFOEA . #HEMEMTEOZBBROET
FERDOFFERREDOFME A2 & (63—, #1K),
INTAFRT 4 TAZBENT, WIFNbETOESIZ
kR 6 H (Y NF) 2 oZBE150H (v )
Z5ETREBRZCHEINL, FhLEssEmL, —
EMEWCET 2 HABED Sz, —F, BFOEIEZ
BiR 2 i clmimL, —EEICET 2 TR
INT AART 4 7 LDEFORESIIZHHIE A
TR 7228, =100 ~130H ORI IF &
A ERBRPED 5107, ZRERI30H IR A E Iz
Whu, —E@cELE., —F, BFoEEZHE
PRAZWHEIU 72 2352832 100 H ~130 H D913 13 L A ¥
BB D 5 d, ZRI30H LI 0L B
L, —EEIEL .

o iz,

69

MFOMKRE T & CORMEHSZ, ZHERI0H (2
YVNF) I BH220H N ) o#IFEIcHY, Bk
DEEMBEDLOTREDL>T: B1EK), ZERED
002 BT, ZEHEKS0H (F> kA 5Y) o
100H (A7 3xt%) OFEMICHD, ZHHBET0H
DFEBL - T2,

T OEKRET £ COREREE2A2 E HE1EB
JUEIN), BTOREI LBV, BARET %
TORFEREEICZEDERD S, HEAE4TREIE FEoL
7ok 3SEEORICH T ST,

afl, MTORES LEME LA SRR —EM
WET S DD (24FH) IETFV NI A
HRNWCBT 27 ~v3I TR, ¥4 %, T
Fy AR, YNV ATER, VawFa
TIE R, FILER, VT, FrkgT
Y, Bd, ¥y, AUAITER, F))
VRIER, A e NTaATuavy, v
TV, BT Favsy, ILV L EFY Y
BLUA = ¥4 705188, ¥ 7V
Y LAERNCBY 2 7~ A VU D 1TE, A
NFABRICET S F I 0 BIUYFY
VD2, NI HEBNCET IR AT
Y, AYIUBLIOIN N TOIE

bAl, MFORIP—EMEIELE, BhTx
DOIEX—EEICET 20 (11/) v
TR LAHBWET A NIy, Ao
INVAY, FYIER, HrE¥FTY, T
YREEYABIUNT 77D 68, >
YR NHRHIE T 587 A AT 4
ZADLITE, ANVFAHERNCETZ VS =

V7D 1FE, NoFHBNCET S TS
vy Phal. ¥ A - f17DX£;U@m4
F ¥ 3 FE,

cHl, EFORS—EMIELE, BhTZD
REV—EECETS2HD (1288 ot
TR AHERNCET A=A 4 R, b
7/vRIER, H e TNV, TVFT,
TR, AT VBIUOHMNLYDTHE,
A7 7T AHEBNCR T 52V 0D 1 14,
N SHRHCBT A ANA Sy, Yayr
T2, N BIONPhal v ) 7HD4
a8

HEAMETED S 5, aflB LI UObHEL, 7T
R 2 L8R, FF2ERL, YRy AHFHRE X
U MRl 4 RN, cBllg, TE¥F Y R oA
Bl, AT v7 AERIEB LUV SHRIO 3 ERNCZ
NZNET 2R DS, Zh s IFEHEO RS



70

BIOBMERZR LT3 L3O S 72,
2). ROBX: BoOEKIZ W T ORER A%
H DL (65~662—Y, BH1RE L U64R—, 23
), MORS3ZKBESH (RAYNF) »oZnE
2200 (N> %) TR oMIMUERD T, ZHE T H
(2\\/“/\“%) PB230H (N5 200 AN
, —EMEIET ZHEAPIRED sz, —F, BOIE
0im*ﬁ}{§5 H (x¥NF) ;m520H (Nv¥) T3
DoMUY, ZHEBETH (AY37) » 5230
H N3 ZTahs@icEmL, —EHEcET 5
EANED SN, BIZL2EENXbOTKRKEL -T2,
RIX 2850 H~100H Z 2 o BN L iE % 2 03 %
< (E3IX), #@mzH»Trodhs—EHZ2ET
BREIHENL, —CEGET SEASED Shz,
BB, TERAE0EORIZ, ZHEISA~90H T B0
DEhZNARCHINL, —EHEIET 3 HEAIED
S5z,
M@%ﬁ%?i?@%ﬁ%L%ﬁ%t(%l%ﬁ&
V3K, KX LBOBERICEBZFEBOZENED
n, TRellckd Rz 2@EO ST sk,
afl, MOES LIENE & A CEIFIC—EEI
ET5b0 . HEMEMTED S b D465,
b, MOEIVP—EEIELE, BNTZOD
B —EEICET 2D 1 FvF AR
WETAF7>0D 11,

FUIUDABOENIBL TWN, Fr7 Oif
FERZ, B2ETHE LIS EABOELHE
BROERELATH Y, BMOEKKFICE T 2 AEIH
NEFBHINCHEBE L TEBTHo 10 Tldkwnh e
HEINhD,

3). BFBIURDOBANEMIZSR . HoOEX
SETETCORBEHREETOMKRTET £ TORMEHE
DFHEE DLERE2 L > THELTAS E (BE1H),
55.6% (¥> o) »5100% (FYLER, BTV
AV, A7 Favi v, AINFEIVVVFavs
V) OEEICHY, M L2EHBELOTKREDNLS
7o, HEMEMTEICB T SRR, TElLizL2% 2
IRl s Nz,

T0%LAT (BMOAEKET £ TOMEHRIC LD 5

FETDINASE T £ TORTE H DS HREE
WH o) WITE . TEFr o AHERNC
BT2FvR, 4V FVY Y, FUY
v IER, ¥H*, a4 X, £, E¥Y,
B, Hr¥FIy, T/ ¥HIBL
U ML PDIE, A VFAERNIET S
FUTUBIUVYFYUDL2RE, NI H
BT S Cym A FY, 797, SN

=T BIOYVANA T 4HE,

1%L E (MOBEKRET £ TOREHEICHED %
BEFOEKIEKTET £ COMEHHSIEW,
bD) X0 : TEFUFILAERICE
TH7RITESR, =44 AR, FE
Zy, PAAIER, VLT Y, TV,
HIHETEAR, M /YVRIER, F
A7y, VavFavztER, MIHVT
Y, e ANTaFTavy, FYITER,
H e INVAY, AT7Favor, ¥,
TVFT, 37T, TYyRubEvABX
VT 77 VD08, 7)Y LR
WERT A7 AVIBIUVNRT 4 AT
A T7LD2E, AT T AHERICET S
AUNFD15E, ANFAERNCET 5
FavorD1E, NCYERNCET S A
5y, Phal R A « 777 a R, Nv¥,
Phal>vI)7F, RBP4 53 08LU0y
2> >0D 6 FE,

HERE2AL L)Y L2HBHNCET % 2 1375
%EIBETH B, T2 KT LER, 41+ 2HER
BIUNYFHENCE T %8 TE50%~100% O &P
wh, BERIOBENIRN TS L IZRDE» - T2,
BB, TEXRBOEIZBWTIE, T0%BLTOREIZER
D 5NT, 70%~80% DH&IFHIZ & 2 FEHI% p o 7243,
B ERIER OB TII8I%U L LR Y, BTFOEASE
TETORMEHENEDLO TEL KD I L08R
-7z (BB13%).

4). BTEMOFEORFTIRELEF S LUKNE
KOBEREE . HEMEMTEOMIEHOFEORE
BELETBIUVROEROREREEZAS . (B 1
KB LUE2EK), BIEHACHEEERSET L TWw3
BT, BFB8IUROIEKRTT £ TORERKSD
2> EBEL, WATHRO S MgssbL CwaiE, IR
BIRENSMEL T aiE, BEOADEDIHIZEL &
Stk O TFEORBRE LETFS X UKROEX
567 £ CORRIRRE E ORI IIBD TEEREFR?DH
D, FEOFBDEALEIZ EMOIEKRET £ TORT
BEHBIEL, RBEOEBNIEIZEE kA EANE
WFefs s S S iz S Rtz

2, BXEETLEABEFSLVUREOKE SDHEER

1). BFok&s ! HEMTEOEKRETT
LIcFETORES 245 B1R, 63—, F1
BB L U642 —3, F2X), BTOESI13225um
(F ¥ R) » 51950um (¥ 7 ¥), Z OIEIX69um
(Phal.> v ) 7 F) »»5300um (Cym.A F9) OE



BICHY, BCLE2EHBEDLDTKELST, ¥
EYULABOE (YarIy, RUPA4ITy, AT
B IV Cm.A FY) OBFIE, MoBOREICHEK
L TKRE L 2 2@ AR >N, BB, TEXRBOD
20 I B 2T DOE 2134454m~1073um, % DIE
1399m~157um QEFHICH D, BEEEEEOMEIL,
EHREORBICLE L TUNITH -7 (65~662—3,

1R,

2). Rok& & HEMEMTEOEKEZZET L
THROREZERADE (B1E, 64—, F2MEB
FUE3IX), BMOEEIZT6um (2275 >) » 5328
pum (7 ), ZOEIF42um (227 V) 5 5220
pum (VX V) OHPFHICHY, Bk 2EENK X
ol a275y, E¥YBIUYYOREIZ/NET,
VT, R4 FRT 4T, UFavTy, Cym.
AFVBLUCYF YT TCRARBTCHo7, BB, =
FBD20EIZB T, BOE S 584ym~140pm,
Z DOEIZ64pm~96um OHEIFHIZ H D, B EI4THE
DEINPTR/NEDO T NV—TIZEL Tz,

3. MTEHMDFENRERELETSIUVRNK
&3 X% HEMEMITEIC OV THTEO TE
DREEELIEAZET LLEETFBLURBRORE S L
OEFREA2E (B1RBIUE2R), HAEHCS
03 FEOHKBEESIREDADES L UIRBREEL
SMELTW 2T, RO S Mifgsasb L Tw s/
W LTI L 2EHPEbO TREnoT, £/,
ERET LB FS LI UVREOKRE IDOFELA 2 &,
BFOESZBVTLINS RO S #FEsME L Tus
LENRH - EHKRETH-T. YE, BEEBHOFED
HEBELRAZET LEEFBIUVHEOREE LD
flciE, 4370 b EBRZERIIE D> -7z,

1), BIFBIUVRENKE S LEMFELSVIZTED
K& EDBR . HEMEUMTEICOWT, BRE25
TLIRETBIUOREOKREE (B1HR) Wbz s
CWEIETHELLIEORE S 0BG AS &,
NELDHERE & VTER TR T % 2 YN+ Tk, BT
BIUROKEEOWTh s B RETCH> 2, —
77, REOWEWEL X OCTEE2ERT 55 v P T,
BTFB8XUPREOKREEOWTNG HBE/INITH - 7z,
NI DREYMED S FEV o, Foro5vBLUYaryI v
WZBWTH RN ERKROERLIED 50, —7H,
REDOKEIERD Phal. KA « 70 R, N5,
7FavIiryBIUPINIZTRZBLOTHA LY L
FIFEDERIHSERD & Tz (65~66-2—, B 1K),
Ld L, EEEL &S BEYMES L UTEOKRE X LB
RESET LIEFBLUOROKE S L ORIX, ©F
U b MoEsEhc oW TS T E s hhot (8B
138).

71

3. BXAERT LA-EFOREDEE | #3XH
ATREDOEK 25T LIETORREE2AS £ (64—,
B2M), Tl d R 3EEO RIS sz,

MER (34%H) IEFY RS LAHERE BT 3

IERBDWEDT T, ¥, HoF
avsy, Fv¥¥sy, arsy, 4=
IXHT, P4V INFYVTBIVS b
Y27/, YV RY Y AHEBICET 32
*HAV D1, FrFAERNZBT 3
FroUvp1iE, AT 7 ATERNCEYT
EAYNFTD1IE, NFHEBICET S Y
2TV, FANA Ty, RV ATUB
YUH I op 4FE,

FABAE (11/) IEF YR LAHBHNCET
L2FVA, TVFT, FrrRutvsBk
VT 77 vD4ARE, ¥ 7YYy AR
WBT AT 4 AT 4 T7LD 15, N>
SHBICET 77Ty, ST,
Cym.AF¥, N, Phal v V7B
X Phal FA « 770 AD 6 14,

HEREL (2 78) ANFABEBHCBT 5V F

avIrVBIUYEF YYD 2R,

HRAMEMTREIC OV T W 2IE, IEAERT LI2ETF
DRI, BEAESHRE Tz, ZTERED20
FIZBWTE, TXRTOPHENCEORBMERTHOD
LEzZohi, MERME, sHERhe, EAEMNEIY
Fr R I AER, YUYy ATHRE XN S
Blo 3#EENZ, BXOBRBREEA NV FAHERHCE Y
2ECENTRILEL RO O, BRERT L&
FOREEIIZ, HEORBESENAL TV S L I3RS
> 7z,

BEHOTEOHRERE L, BXE2RT LEEFD
R L DERIZOWTATA D E (B 23%8), BED
A OB TIEMEREL L UORARE, BWEREENMEL
TWAETE SEEOR, o> ML cwns
IR S L EBRE, BERERBZET LT
ZETIHMRETCHY, BHEHOFEORERE &,
JER%Z5T L7 BTFOREE & ORI 3882 BRIER
DEEMN - T,

4. BEFSLUVREDORKET £ TORRFEB & IBX
SETLAEYDREIRLUICHKEBEDOME - 34
FHTEIZ DWW TROBARET £ COLFRFERICED
ZETFOREKET £ COFMBEHHOLRKRE, EA%25%
TLRETFORRBEDOMfRE2AL L (B1RBLIUE
28), HEBBNZEH/NEIholzFrIvBLIUF VYR
T, ETOERIIIESHER, BESE M,



72
Table 2.

Relationship between degree of development in ovary of examined species at the

flowering time and progress of development in seed and embryo.

Time process for hypertrophy of

Degree of development of ovary in flowering time

seeds and embryo, sizes of seeds and | Oply placenta

Differentiated Differentiated Completed

embryo after finishing hypertrophy, ovule primodi- cells embryo formation
and forms of seeds um sac of ovule
(8 spp.) (35 spp.) (8 spp.) (1 sp.)
Days to complete hypertrophy of 90~200 50~110 10~40 13
seed (147.5)% (77.3) (21.7) (13)
Days to complete hypertrophy of 120~275 60~230 15~40 14
embryo (188.1) (101.2) (27.2) (14)
Length 2556~1425 225~1950 338~693 545
Sizes of seed{xm) i (707.5) (888.4) (574.7) (545)
o Width 69~300 75~297 173~297 140
(128.4) (149.0) (225.3) (140)
Leneth 100~255 76~328 207~260 200
. & (165.1) (161.5) (238.3) (200)
Sizes of embryo (um)
Width 56~173 42~188 119~220 100
(93.3) (100.1) (173.7) (100)
Slender type 29 2 1
Form of seeds rectangle type 5 — —
clavated type — 1 1 —

2 (

) : Average value.
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Table 1. Classification and conditions of embryogenesis in examined plants of Orchidaceae.
Subfemily” | Genus Species | e " andopen oo ik onbrao
11 Spiranthes Spi.sinensis 8 3~5 A2 B-simi. Only embryo
I Cypripedium | Cyp.japonicum 5 Vi C2 Vari. of F
Paphiopedilum | Paph.insigne 8 Vi n Vi
Cephalanthera | Ceph.falcata Vi n A2 E-simi. |
m | Orchis Or.graminifolia ” ” c2 Vari. of F
Habenaria Hab.radiata n Y Vi Vi
Calanthe Cal. (20 spp.) 5~6 Vi A2 E-simi.
Phaius Pha. tm.cawilleae 6 V4 Vi Vi Suspesor
Pha minor 8 ) Vi V
Bletia Bl.purpurea n o n Vari. of E present
Liparis Lip.nervosa Vi n n G+Vari.of E
v Gastrodia Gas.elata Vi Vj Vi Vari.of D
Cattleya Cat.SLC.Panela Vi 6~8 Vi I+Vari.of F
Dendrobiulm | Den.Sagimusume 7 3~5 7 E-simi.
Den.phalaenopsis N 6~8 C2 Vari.of F
Chysts Chy.bractescens U 3~5 Cl J+E-simi.
Bletilla Bl.striata N 4~8 A2 Vari.of C
Vanda V.Rothshildiana n 3~5 C1 J+Variof F
Miltonia Mil. Kongozan n n C2 n
\Y% Cremastera Cre.appendculata Vi n n Vari.of F
Phalaenopsts Pha.schilleriana Vj 6~8 N J+B-simi.
Pha.Dos Pueblos 7 i V4 n
v Pleione Ple. formosana N 3~5 N Vari.of F
Neofinetia Neo.falcata N N C1 J+Variof F Suspensor
\% Cym.goeri.ngz'i N 4~8 N n :r?iryonal
Cymbidium Cym. hosai Y/ i n n tube
Cym. kanran Vi V) Vi n
Cym.Inasa Vi Y] ) Vi present
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# Subfamily I: Cypripedioideae, II: Spiranthoideae, Ill: Orchidoideae, IV: Epidendroideae, V: Vandoideae.

Y Type of proembryo. gg i

A2-type Ci-type C2-type

X B-Simi.: B-Similar type, E-Simi.: E-Similar type, Vari.of C: Variation of C-type, Vari.of D: Variation of D-type, Vari.of
E: Variation of E-type, Vari.of F: Variation of F-type, G+ Vari.of E: G-type+ Variation of E-type, I+ Vari.of F: I-type+
Variation of F-type, J+E-simi.: J-type+E-similar type, J+Vari.of F: J-type+ Variation of F-type.

C2®8ix, 7 REHOE»TYH- L bELDER
TWwb E#E 2 51 TWw5 Cypripedioideae, 8 & U'%
> Eb#ELTWS EE 2 51 T3 Vandoideae I
HAoizZ s, C2AZT VRIEYISKIZA SN
ZETR W EHEINS, 4MRBOARZ, R
MFREFACF CAICHRL THWRITHY, A1H
A 2 AN L TRIBH BB TH S LHE 2 o T
% (Veyret, 1974), FMBEZNICHR DI HTVLE & X
T3 A 18 Epipactis atrorubens (h %7 > D
M) s oD (Veyret, 1974) H3ERWZETE YD -
TEME IR A O EP o7, TEXABBLUIE
ABEHEENDLLBOIETVFTR, YTV
BIUO7 747 ABIZA 28T, REFEESLINCIXE
WENWZB L2, FYABDAEFHLWETHEC 1
gLz, Pk, 4O OEIL, FhZh
WHRD 2 WIdE & B WICERER LD, B3
FWEOHPERORMELPHETHEEC R LIZELON
ol BB1RK),

JERFET LI:ROEEE A2 & (B 1FH), BRI
HEHLEWwbD (1) LIEWEET2H0 (46
) wXplan, gFRssI, ™MEOA2ET S
O (40/E) &, FBLIUVREZETLHD (68)
Lasni, UEIEEOMROIERX S L Veyr-
et (1974) ORLUIRFAR L OBREERIBIZAT
HbE, Tieliz & S nfafRicd - 7z,

MHEE LW O (1) BAELZHELIL 72
# (Spiranthoideae).
MDA %EHT 2550 (40FF) BALCHEELIL

7z 81 (Vandoideae), CEIDZH L 7z &l
(Epidendroideae), E#ZUIHEMIL 728135 X
UEBDZERL 7:# (Orchidoideae &
U* Epidendroideae), FRIZFEM L 7-H B
L UOFBEOEEL A (Cypripedioideae,
Orchidoideae # & Uf Epidendroideae) ¥
L UDBOEREL /-8 (Epidendroideae),

s L OMEEE TS 60 (67) FAE®
755U 7: %) (Epidendroideae ¥ & Of Van-
doideae),

BB L OB 2T 28 i, 7 RHEYOZ»T
botdb#ELL TS EE 2 5N TWw 5 Epiden-
droideae (VA RXBDIA V> FV ) BLU
Vandoideae (Y > EYVALABDY 2>, h¥T
v, MEH4 BB I URA 74 =FTREBD7VTY) D
QHBIOAA SN, BMFEERIFROETELETH
D, FREINUADOHEKEERIIAS oz,

R OF R A TH DB E BE2E 44—, 23
), HRIOFRMEE R VB S L S5 2O BRI
RT3 TE Ry o708, BOBKETRES
DEHRED s, Thbb, TEXAEBBLVT7 7
A4 7 ABOIMEIE, HEMlEg»SERSEREZL,
VYYEYYABRBLIUOT Y Fu Y ABOKEWIZ, 1
FN A ATZEE Mg SR S, S5y EY
7 LB DIRIEIE B 2 & BRE O R WEROIEE 3
BARKELTEY, aFavs VETIE, BOELH»
S B S R & NI BRO R EARFEAE L T
7o, U EOBEFEREZ, BMAORED, Bick->TE
BoTBY, BOFHBENS & L7 Veyret (1974)
DODRBE—FL T3, &5, HEMEORHFE:R
LEOHBRREENIE DT TCALEI S (B1K),
FMHEOMICEEZEROD 2 Z EBHS I SN,
Thbb, FLLT4HEIAD ca fifgr sk s
b0k, MEEROCHBLIUOFRHOERL -8,
ERWCEUL BB I UVFOERL-BE2R U, %
72, 4B Ocaifd tmiila E O\ DL 5
KEanz b0k, BEBLIUDEIZHELL-BZRL
To (B2E 32—, BURAYNF, F=/%FH
S8 LU362—Y, EITKH b L¥),

ekt OIS AR 13, TRIEH ORESENT
W3 EREDEEN ST, TERBBIO T 74T A
BCRERCEMLEA, yrEvYABTRI AR
SFUFROZERLI-BORGH Y, BE L TOBM
VBASNIGENDH o7 BE2E 21—, 5K
BIU3le—Y, $13). '

2. SUEEYOLEFNMEE CBIER, S IRRE
5T F TOMERA . HIEAMHOZBE, S MRE
SSTECOFERNEAL L (BE2E 17~18~2—,



76

B1R), xAIVNFBIVHFY IO LS XEETEHD
FEORBOHEATHLETIE, BMRETT ETHE
bOTEL, —FH, HvrI ooy k S it
DFEDHEBEOENTWAIE T EbO TEL, Bt
HOFEORERE L EEEfrA& o0z, T2,
#BRT B LI, THEBEEL TZREIrOZFET
OHEIE Y (BWvw) b0, MEEFRTETOHEK
VEL (BR) mafEmnachl: (FE2E I E1E
BLUMl~—Y, #E21H).

FB2ETESNLHIEHOTEOREREE I OWVWT
DF—F %, HRHCEREL AL B2H),
Spiranthoideae @ #23%, BATEEHCMEKRIEHK 25T L
T ¥ Y, Orchidoideae B & Uf Epidendroideae T i3,
o > fkasss bl Tnie, 7 o RHEIO R »TH 5
EHEELTWB EEZ 5N TWw 5 Vandoideae T,
REREEMEL T 5 b DB L PHRED A543k L
TWwW3bo0 2BERAS NI, —FH, 7 YEHEYD
B THo b ELLIENTVEEEZONT WS
Cypripedioideae Tl&, FREREENSMEL Tz, DA
FRTEEAD FREOXEBEE 121X, HEIZ L2 Ok
DEHNT WD LA SN, EREHOREME L TV,
Bl WED H Y, ERFE—FERHIC b —EDLEND A
>htz, Ly»L, BREATATASE, TERXE, 2
Fav I VBBV 747 AR TIRIERERE? MU
LTHY, aFavs YBCTRIBEDABHEL T
2 Y, BEEOEEEA SN,

ZEs SRR ESET E TOEHAMICED 2% %
TOFREHHOLEREZATASL L (BB 23K, 29%
(RPN F) H580% (N> ) OEEICHY, HH
ORI TRHR L LS 2 3EEOE IS T &N,

a® (19%) TR 52 & TOBEELH
SN EL <, S24% DARE D PR F A 38 F2 23 FE
IRV dH D,

b & (14%H) Z¥rieo 62K £ T L 2B LR
DIEF BRI ENITIZFE C b D,

c Al (1478) ZR B & ZHE £ THHEIIC
<, ZREUREO ML BRE I TEICE
WO,

BEITCHA D FE OB A IERECHEYE L /N D FE
WBWTIX, aflp20idbBEL, REDENT
WA EPHEPMEORBOBIIB LTI, cHIKETS
ERABASN, & CHEBMORESEEL TWwa Lk
Bohkhol, &8, TERE0EICBVLTIE, a
ABLObAICETSENIZLEAELT, cBIZETS
BRIV RL, cHEBETLZAT7H I ERZ, (EES
K&, HEYELKETHoT: (BE3FE I 47T~48—
v, B1R). o :

FEORKZT £ COREREREZATAL E (B2
%), FERZHERABICHAL, RAMEICEL 2,
ZHME2H (RVNF, SFVYTREY) oKL
H OS7 44T 4 724) OHEHBETER LB 225,
LR AENS 5 T2 00 BR LD 2 b OMBEH
o7 (BI3IE IFIR)., FTEORIIZHBRIAHL
HEL, ZOEIHRLIEMLRKEICET 2 Em
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BhTTEORPRAEICET SO,

cHl (2%) FREOBIRAEICEL 214,
BN TTEOREIVPREAEICET S DO,

WRMBRDIFLAL R aBHELVIDEZBELTE
D, CBZ Phals vV 7 F 1ETH-o7. FEORE
KET ZTOREIE, WIhOoHEBHZBW TS afliz
KL Ch NS WERDA STz (BE25K).

AT ETOLHBICEHD 5, TEIRAMEI
V52 COFBHROLERATAL L (H2H),
Orchidoideae ® 7 F+ a 7 7 > #25% B & f Van-
doideae DN ¥ WU TE DL O T/INE L, ZDHOD
FUEBWTE, BEAEDS0%UETH ST, B
BINOZENKE L HEIOREIIREN TV S L3R
HEE o Tz,

EDOIEATET 2 TCOLHEICHED 2B TFOREKRTET
¥ TCORMBEAROHELSATAHD E (B2FK), 55.6
% (¥>7 ) »5100% (7Y TER, 2PNF2
Y) oFFicH Y, BOEKZET £ COREHFx
LT, BFORKRZET £ CORFEOHNBEEINIZ L
AETH-HT, 8B, TERBOETIE, ZORRY
TORUTERLZEZAONT, TXNTNBULETHD,
L CEVEBEEEROY c IV AVBLIUH c ALT
A&7 a ik, BEEOREICEE L CREERIE»
o7z, %7, EHRLEXRZET LIZRE X UCETOKR
XX LDOEMREATASZ L (E2F), RLEKI00%D
TFavIrBIUAIFavI vOBTFOESRE,
W& 13338um, HFEHI00um, FEDOE X 1ZH1E 53260
um, %BEFEM143um Thotz, —FH, FEHEO/NZI N
F* Iy (56%) ®° Cym.A4 F+ Y (58%) Tik, ET
DR S HETE TIiF1188um, %FE TII1140pm, FEOD
£ X 0581 #% T13200um, #%%E Ti3255um TH Y, [
HELBERE2ZET LEEFBS I UVRORE S LOMO

EBELBRIEEAERD ONB 0T,
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Table 2. Classification and conditions from flowering time to completion of embryogenesis in examined
plants of Orchidaceae.

Degree ofY Ratio of Type of* Ratioofdays Ratioofdays Length of Length of
develop-  daystocom- progress tocomplete tocomplete seeds embryo
. . ment in pleteembryo- in hyper- embryogenesis hypertrophy completed completed
bfamily?

Subfamily Genus Species ovary in  genesisand trophy of andhypertro ofembryoand hypertro- hyper-
flower- to fertili- ovary phy of ovary seed phy trophy
ing time  zation(%) (%) (%) (uem) (um)

| Cyprivedium | Cyp.japonicum (6] 56 a 67 78 1650 218

Paphiopedilum | Paph.insigne Vi 35 b 55 75 660 260

I Spirvanthes | Spi.sinensis M 29 i 57 100 545 200

Cephalanthera | Ceph. falcata (0] 50 a 75 56 1188 Vi
I Orchis Orch.graminifolia E 33 b 25 100 338 260
Habenaria Hab.radiata N 31 n 69 60 693 248
Bletia Bl.purpurea 0] 58 N 100 83 825 264
Bletilla Bl.striata Vj 40 Vi 60 80 1950 328
C.amamiana Y 50 n 70 ” 941 112
C.aristlifera N n n 60 70 1013 102
C.discolor X C. Vi Vi Vi 7 n 710 108

steboldii
C.discolor N 44 n 55 89 788 102
C.izu-insularis ) 45 Vi 50 80 990 120
C.kawakamii Vj 67 n 83 83 975 113
C.sieboldii Vi 50 Vi 50 80 990 120
C.tokunoshimensis n 60 a 70 90 780 105
C.discolor X i 50 b 60 70 990 128

Calanthe C.izu-insularis
C.sieboldii X C. Vi Vi a Vi Vi 908 84

aristulifera
C.discolor X C. Y N b N N 677 n

aristulifera

v C.discolor X C. Vi Vi Vi 50 Vi 1020 104

sieboldii X C.

aristulifera
C.nipponica Vi 45 a 67 83 825 94
C.reflexa ” 50 ” 7 100 n 140
C.tricarinata ) 44 Vi Vi 78 Vj 88
C.furcata Vi 50 b 78 v 1073 100
C.okinawensis Vi 44 N 63 88 870 113
C.venusta Y 35 N 50 89 947 132
C.elmeri Vi 59 n 86 100 445 108
C.cardioglossa V4 50 a 75 88 495 116
Chysis Chy.bractescens n 36 N 57 57 225 105
Phaius Pha.tracarvilleae N 56 b 78 100 900 143
Pha.minor n 50 n 50 70 710 100
Pleione Ple.formosana n 40 7 n 60 750 240
Liparis Lip.nevvosa N 64 a 57 93 578 76
Gastrodia Gas.elata E 33 n 67 67 693 207
Cattleya Cat.SLC.Panela O 57 b 70 61 750 169
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Dendrobium | Den.Sagimusume P N
Den.phalaenopsis N 63

Neofinetia Neo.falcata (0] 38
Phalaenopsis | Phal.schilleriana P 58

‘ Phal.Dos Pueblos Vi 50
A% Vanda V.Rothshildiana N 80
Cremastra Cre.appendiculata O 38
Cym.goeringii n 42

Cymbidium | Cym.hosai P 57
Cym.kanrvan Vi 61

Cym.Inasa Y 36

Miltonia Mil.Kongozan (0] 44

Y 71 79 369 150
Vi 69 75 525 188
Vi 50 69 255 - Vj

C 67 75 329 100
a 42 83 342 178
b 28 88 255 150
Vi 56 63 1188 220
Vi 83 92 1573 170
Vi 67 91 1425 150
7 '83 83 1275 N

n 58 58 1140 255

a 50 63 297 136

Z  Numbers in subfamily are the same with Table 1.
Degree of development of ovary in flowering time.

P: only placenta, O: differentiated ovule primodium, E: differentiated cells embryo sac and M: completed formation of

ovule.
X Type of progress in hypertrophy of ovary.

Type a: To reach the maximum values in length and width of ovary almost at the same time.

Type b: To reach the maximum values in width behind reaching to the maximum values in length.

Type c¢: To reach the maximum values in length behind reaching to the maximum values in width.

3. TIERXEBEILEREBISAEBE N3 5 EEOHEE
Btk . TERABLICABICOBLENBZ5EICD
WTHRE, REB X UMRREBBOEMHICOWT, B
2ENPOEIBODRETCEONER2OENVED
GG DT TEELTCAL E B3R, 1B
BERMAERCE, TVvFTRBBIUVY I VED O E
ILLTETWwBREEZNTHED (Dressler, 1981d),
AFRERIC IS, MBI CEEE RN, &
BE, MFEAEED 4 MEITA 2 8, FEOIAR
Wid b, DS 8%, EHIIEA, Lot
HEEZb-oTWS (FEIHR)., ZhREIHLTE R
BT, BOIB5~6¥icEPLTHY, Tvay7,
VIUVOHEBEERZSTWE, TV FTEOIEKBRI

WETHLH, YIVEBTIE, FEEETHE, TEX
BOTEMmBRIE, FEEE» SIEEEL TR - RER
DT EVrEEZONS, E512, RERENICT
EABOLOHEHLIEZEZONTWEFYRABE T 7
AT7ABOEE:R A% L, MBOLEBEREIZ, EHE
BETERETHLIETHE, E2BENHLE
BE, FYABRENRT, 774 7ABRIERBIZ
BULEBE N (B 3R).
IERBIGOABGESNS 4B B EAE DB
REHATHDBE (BIK), RERENICIE, BRE
WRED 4 MEEHIZA 285 C 1B, EEIHEEEL
BERMEN, TRZENBITLTWB3DTRELYL EH
Bqahsb,
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Table 3. Ecology, morphology and conditions of progress in embryogenesis of the genus Calanthe and
closely related species to the genus.
Flowering  ProgressY Days neces- Type of* Color of  Leaves
type of sary to hypertro
Genus Species Habitat?* time hypertrophy complete phical prog- pollinium
in ovary embryo ress
genesis in seeds
. . Deciduous
Bletia Bl.purpurea T Spring b 60 C Yellow leaves
Bletilla Bl.striata E ) " 100 A Vi
C.amamiana Vi Vi Vi ) i Vi
C.aristlifera Vi Vi Vi Vi Vi White
C.discolor X Vi Vi n Vi ) Yellow
C.sieboldii
C.discolor Vi Vi Vi 90 ) n
C.izu-insularis N N n 100 C White
C.kawakamii W N 7 Vi A Yellow
C.sieboldii E Vj Vi Vi Y Vi
C.tokunoshimensis W ” a N C N Evergreen
C.discolor X E Vi b Vi A Vi
C.tzu-insularis leaves
C.steboldii X Vi Vi a Vi Vi Pale yellow
Calanthe Cal.aristulifera
C.discolor X ) Vi b ) Y Vi
C.aristulifera
C.discolor X ) Vi Vi Vi Vi Yellow
C.sieboldii X
C.aristulifera
C.nipponica Vi Summer a 60 Vi Vi
C.reflexa Vi Vi Vi Vi B White
C.tricavinata i Spring N 90 A Yellow
C.furcata TW Summer b ) C Pale yellow
C.okinawensis W Y N 80 A White
C.venusta TW Autumn ) 100 B Yellow
C.elmeri T Winter Vi 70 i N Deciduous
C.cardioglossa T Vi a 80 A White leaves
Chysis Chy. bractescens T Spring n 140 C Yellow Evergreen
Phaius Pha.tracarvilleae ™ I b 90 A ) leaves
Pha.minor W N 7 100 B N

%z T: Tropical zone,

E: temperate zone,

W: Warm temperate zone,

TW: Tropical zone to warm temperate zone.

Y Types of hypertrophical progress in ovary is the same with the marks of Table 2.

*  Types of hypertrophical progress in seed. )
A: Reaching to the maximum values in length and width of seeds almost at the same time.
B: Reaching to the maximum values in width of seeds behind reaching to the maximum values in length.
C: Reaching to the maximum values in length of seeds.behind reaching to the maximum values in width.
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Summary

Orchidaceae plants are distributed widely in the
world and a great numbers of the species, about 17,
000 species, were recognized. Among them, 176
species are known in Japan. The plants of Or-
chidaceae is wellknown as plant groups with diffi-
culty to propagate by seeds. In this study, a total 47
species (5 subfamilies, 11 tribes, 13 subtribes, 22
genera), Calanthe (20
species), 5 species closely related to Calanthe, 13

such as mainly genus

species of wild orchids, 9 species of foreign ones
were examined. A series of progress concerning
formation of the reprodutive organs from germina-
tion of pollen to completion of hypertrophy in seed
and embryo was studies.

1. Elongation of pollen tubes

When pH value is high and concentration of
sucrose is low in culture medium, vigorous germina-
tion and elongation of pollen tubes were observed.
Even culture medium with only water, almost no
differences were seen among species. Earlier elonga-
tion of the pollen tube at stigma was observed in
species having earlier developmental degree of
ovary at the time of flowering. The degrees of
development were grouped into 4 types, such as
only placenta, differentiated ovule primodium, dif-
ferentiated embryosac and finished formation of
ovule. The time concerning to formation of ovule by
pollen is earlier than the species having lower
developmental stages. As soon as finishing forma-
tion of ovule, the pollen tube penetrated through
micropyle and elongated towards embryosac.

2. Development of ovule and progress of develop-
ment in embryo

Formation of ovule was closely related with polli-
nation, and species in condition of proceeded devel-
opment of ovary formation showed much shorter
days of finishing ovule formation. There was a
parallel phenomenon with shorter necessary days
from pollination to fertilization and from pollina-
tion to embryogenesis in case of species proceeded
development of ovary in flowering time. Numbers
of nuclei in embryosac were counted as 3 types,
such as' 5, 5~6 and 8 nuclei. Numbers of nuclei in

endosperm were counted as 3 types,v such as 3~5,
4~8 and 6~8 nuclei. Five~six nuclei were recog-
nized in embryosac of 20 species in the genus
Calanthe. Nuclei in endosperm were counted as
3~5.

On the process of embryogenesis in Orchidanceae,
a certain method of classification was established
into two ways, such as 4 types in tetrad of proem-
bryo and the later embryogenesis into 2 groups 11
types. Process of embryogenesis of examined 47
species were obserbed carefully and the author
clearly reported on the belonged genera of each species
of types of groups. When the classification method is
used, inherent characteristics in Calenthe discolor, the
genus Cymbidium and Orchis were found.

Suspensor was recognized in all species in the
genus Calanthe, while in the other examined species,
species having no suspensor or species having both
suspensor and embryonal tube were found. How-
ever, those types or characters did not become
characteristics of 5 subfamilies in Orchidaceae. In
connection with the addition to every processes
in reproduction, germination and every items of
those, no clear characteristics in the subfamily were
found.

3. Progress of hypertrophy of ovary

After pollination, ovary grows quickly and reaches
to the maximum in hypertrophy. A tendency was
recognized in shorter necessary days to complete
embryogenesis with shorter necessary days to com-
plete hypertrophy of ovary after pollination. In
cases of size of completed ovary, larger ovary was
recognized in later progressed species in flowering
time, and smaller ovary was recognized in earlier
progressed species.

Furthermore, beginning day of hypertrophy
showed later in later degree of development and
early in earlier development depending upon the
species. The ratio of hypertrophy in ovary was
larger in width than in length. In cases of species
having smaller plant body, smaller ovary and smal-
ler ratio in hypertrophy of ovary after completion of
hypertrophy and shorter necessary days to finish
hypertrophy were recognized. Forms of ovary were



3 types, such as long ellipsoid, slender and ellipsoid.

4. Progress of hypertrophy in seeds and embryo

After fertilization, the length of seeds increases
rapidly and the width increased slowly and then
both sized became constant values. Forms of seeds
finished hypertrophy were three types, such as slen-
der, rectangle and clavated.

Embryo began to hypertrophy after passing a
certdin period, and reached to certain sizes depend-
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ing upon the species. Forms of embryo were all
ellipsoid, but slightly differentiated cotyledone was
found.

Furthermore, a tendency of shorter necessary
days to complete hypertrophy of seed and embryo
was found in species much progressed degree of
ovary in flowering time, but no relationship among
sizes of seeds and embryoes and forms were recog-
nized.



