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Hibk BIcBF T A HEE RV OEOIE. cnFCiiSsSHEEEsMmohTWwa, Lo,

FREREZOREEHENEFAL, INo2EH 5L, ERICKE, S0TEEEEHEESNTVWS
CaH 1994), WInb, [EESDOEWEMGORELEOFTHL, BELTELbDTH 508,
D HBEI00FEORNT, § TICHEEFRMEYIOD 1313 1,000 25408 L, S0ER I3 6 7 A 4
LETFHIEN TV S (Raven 1987; 7V < v 7 « /DR 1997), % 72, Reid (1992) i XhiE, 1990
E~20154E DRI, HIFR EOEYED 2 ~13%034@HT 5 &\ 5,
WO ETHIEL, EYEORDIE, ABHOERLSEVEDLYAEVYL 5, HIER Lo ADE, 4
MDA & Wb, T OI00EMIC60BAEBE L5 & LTV, T OIEEEKN
I Z e A ANFHD oI, BARESHIBREIR THEITL TV 5, 1 Th, ZHETAEMEOEE
TH5EEHRROZE D RIBEEYIcE > T, £, ANHICE > TEERHETH %,

Mol D fEkk I i 2 B AR ARSI 7S ), EIBRRIS XSRS ARSI ICE S i U o D 13,
960ERITA > THhETH b, THbL, 1961FICHAEHALYESE (WWF: World Wide
Fund) 23&3L& 0, HAZERR, WEEAMKRELEEYESHAZES (WWFI: World Wide
Fund Japan) & L CHE L1, £/, 1962F 1 3R BAREEHE AR (IUCN: International
Union for the Protection of Nature) 22 A ZITEPND L H IO, HBAEEYOBDOELITH
WTd, WSODDRBLVRKI NIz, TOIUCN BSHLE - T [RoBZ s 25
R oFEOERREG BT 2580 GERRY » v b YK RS (1973FEEHR), 19754
4R ZOMADBFEELTVE, —F, 9T4FECEHEEENEHZE 7 v — 7 (CIGAR:
Consultative Group on International Agricultural Research 19704F3%3) O—#E & LTHREL 72
EEEYE L E RS 4 (IBPGR: International Board for Plant Genetic Resources; 7T [E P&l
YIB =& EMTFEET IPGRI: International plant Genetic Resources Institute) 73, WY& E D
R, NELRFOFEZEDTETL 5,

L LEns, BuEliModiikEs 2 &, Ay (UITERAREGCT) OfBEE R, 5
KOOI SWIET 2 EAH SN, FLESIREEICH 5 £\ (Heywood and Stuart 1992), o 23[E T
BOTH, 1980FRFOFABICLZ L, vV EEFHEYE 153000 > 5, 895
3, I L7ch, COFFETREVIEREEVZ BB LTL E 2/EATRE (vulneable spe-
cies) 72\ LfEEFE (endangered species), E¥IEENtz, ZOMFIZ, HAOHAFDITY
W47z, EiceBIIEMBROBERICHLTWEZ Lics (BRyEICHB T 5 E#E LEES
REYIRE R OB 2MAE RS BARIAR 1989; RIE 1991),

FAErPHARE T THREEENS X RREGRP L ONE L, CTNPHERORFICE -
TREDETH S, LoL, TSI AREEL FM s 02 FARECHRBOBKICHL TV
AT, 805, MBIEEEIC OV T, TF, EYEPKFEL &S OFBEMIREE TR
BFEBITTONLI TR DD2H B,

MERMEYIE T, EYISBRF R, SEEZICh i 2 HERICBE T 2 B2 INE, BEL,
FIFIc 2 { OMOREERIT > TE s, BAEBOBLZERLE L ToMENSRESNTS3LEd
2, ZOWNEERFEIEYEOHENETEO—2 & LTHENEE > TE TV 5, EBRIC, HHiR
WHIL TV BB AR - T, Bk & oERWEE I > W TOEWADL, £, K
REMEZWT &, HEMRICK 2 4% FEO HAEMOREEFRT O CICERENFEIC X 204
WIS & 2 ORI SE E n 5, ‘

A4 F ) 2T, FLF 2 YRS CUICERICY > TWd, AARTIE, ENRE YR
WIFRER - v & — FUKEBREYIE O E 08 » o YR T Il ATV S0, XKoL




4 /N

HEMEDBIEE o7 L TAHLEVA B, BIZBETNIE, ~F VT =9 L (Pelargonium) JEHY)
OF/VEHEEOEEICHET 2% UNES 1997), A=Y/ K% v (Melastoma tetramerum),
4 =7 hEE (Metrosideros boninensis) X 0’4 =2 Y (Rhododendron boninense) 15 &
ZEIEL, HAEMANOREICBET 2158 Cathl « TE 1989), 27 5 v v (Primula sieboldii) @
Bl L RSB 2019 (Washitani ef al. 1991, 1994) 7 E 035 %,

bt 24 5 X5 Strongylodon macrobotrys A. Gray (3~ A FLOARAYEL MY O 1 FETH 5, &
% Jade Vine &4, K&1.8m P LomEN T 2 ERSERKIEFE (Fig. 1-1D 12, Httoik
(E&#y10cm) % 14652472 0 200~300{H & A EHETHEMBEOSWEYTHE I L h 5,
HAEHIOD 7 4 ) E v a2 EvaEoyE e AR TRk s hTw 3, BurBLA DKL HAT
BABKICEE v bo—LahzBERNICEKZ S L, BEL TV S NG - JLIE 1989
Konishi et al. 1993),

AR, 740 EVEEDES100~1,000m @ 7 ¥ N4 +F} (Dipterocarpaceae) D EA &
B A B BRI D, BEOBVERICHEY BELTVW S, BHEETIcL 35, AHMOMT
DOFHFIFEHE O < A FHEY OB A TR BT, TRRED ICREITVERFNEZRK-TLED
iR EFE T (recalcitrant seed) TH 5, LA L, —HTREFICEEVIFRHEB 22D, DM
CRAZOAFICX Y HEMTOEET 2 b0l Thm e w5 (Pancho 1955), %7z,
ZHCZa v Y P BN OSSR AEEVE BTV S (Pancho 1955; Neal
1965; Polhill 1972; Bailey 1976; Everett 1980; Arroyo 1981; Andrews and Lewis 1984; Huang
1991),

ARL, »oTF I I A ITA SN, Bl oTEstE S, BAD% < 58

Fig. 1-1. The raceme of Jade Vine (Strongylodon macrobotrys A. Gray).
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s hn, 4YEESEIPEN, TOREVIEET N 2MMNSEBEGHEO 1TETH 5
(Andrews and Lewis 1984), L2» L7235, EYELZETHEEEsNL TS 247 X510%, B
395500, FEROMEZHMICEFEL L, MMEREOFKNEB A0, B frFeHIMNE LI
B E > 2 ITONTVRBWERICH B & WA B,

COXIBHERERDOS LIT, FFIF198BFIC, HEATEIHS N 2 YO BRSO RO —ER &
LT, AWIEEREBE L, £TAT, EZA4 A XS FEFEHED I, HLRPHRDOAKRITELS
BIHSRETH 508, RKEFHO AT, FHOBLEMNZHIEOEIDMGIEEED S L1085,
Licdd-> T, BEGRENclEad, BEoMpEalBoBIMERIFEEL 57X 01, MFIcks®
JEIEARRTH B,

Z T, A4 AR5 OEFRE BIEE MR S ICIER G 2 i c AR L, AF%
DFENZERIT Lz, INSOFERE S &I, NILZREEERL, REMETE2E T LICEHIL
1o

S 51T, fLésfE Ol & N T2k o EEiE L 0, HARBEES I T o5 XX F
5 EHEEa N, T Ehs, ARERBRZNE L CAVRHYI ZHE L, NI~ F a2 v
ML EB Livic L, BB HBT 2EL THITSNIEBRET VRENICE RS AT %
Wik L, BEERET -0 £ OFEE, XBEMHALE L HREEMEC D, RERNOH 3
BT a25k, TOZ &Itk HREH T TOZRITIE, EREPIONEN AR TH S ExHE
AEL7ce —, ANLZBEBEOMROEERMEZFHMCBIZEL, BEHREOMFEEZH O LT 5 &
& I HEPIRRRE BRI K B RSN D R ik D FTREME & #ET U 7oo BT, RBART DI D
T OMEERICK 2FEENTHOEK SR EFREIC L, Mok F ok Lo,

A&, N o —HOFEER « SRR ORRZIN O BD /72 bDTH 5,

B1E 9H - - 9mELTICENIENDEA

E1E 4 M

b 24 # X5 (Strongylodon macrobotrys A. Gray) M8 F, < # B} (Leguminosae),
v 5 < if} (Papilionoideae), 5 < * f£ (Phaseoleae) (Z4}4#H & % Strongylodon J& ™ 1 &
Thbo AMEF, 1854FIC A. Gray ok b, 74 )V EVTHRESH, KE2FEHORE L TiL#k
Shitce D%, S HE THMFENIIFAED o0, 27TES G s /e (Huang 1991), LA L
A5, RAEREDRHBR SR B 0, S ERTH > 72 b D2E - 72T & H 5 Huang
(1991) o &b, 12 S hic (Table 1-1),

Strongylodon &%, 18364F1C Vogel iz L v, HAE & L T Erythrina |& & Mucuna JEDENIC 18
LEDRLE LTHRT S, BAMEELTEE LW EORFICNAL ST STV B, B,
COHAFES. ruber 13, 18567 1+ ¥ — D REYIMHZWIFE % L 72 Seemann |2 & ) S. lucidus D 5%,
FIfEE LT 5i/c (Huang 1991),

—J7, Huang (1991) DA K 1T D Strongylodon J& D (& 12D W T W L D h D
Hidd 20, BLUTOMGRZEZRD KON TWE W, Huang (1991) &, Strongylodon J&PNIZH L
< 4 #i% ), Craveniae ffilC 13 S. craveniae & S. madagascariensis @ 2 f, Macrobotrys i 1%
S. caeruleus, S. elmeri, S. loheri, S. macrobotrys, S. pulcher ¥ X U S. zschokkeri @ 6 i,
Archboldianus 1T (3 S. archboldianus & S. decipiens ® 2 §§, Strongylodon HilZ (£ S. celebicus & S.
lucidus ® 2 T ZF0#k L 72 (Table 1-2), 8, AREORHENALAERFHRIE, Vogel 1Tk 0 HHK
\Z Erythrina & Mucuna ORI E L LIZDS, fhDJE, 47845 Apios, Butea, Cochlianthus 3 X




Table 1-1. Chronological account of Strongylodon species and treatment by Huang(1991)
Year Species Distribution Treatment (Huang 1991)
1836 S. ruber Vogel Hawaii S. lucidus ‘ruber’
1854 S. macrobotrys A. Gray Philippines S. macrobotrys
1865 S. lucidus Seemann Society Islands (Tahiti) S. lucidus ‘lucidus’
1881 S. madagascariensis Baker Madagascar S. madagascariensis
1883  S. lastellianus Baillon Madagascar S. madagascariensis
1891 8. craveniae Baker Madagascar S. craveniae
1895 8. siderospermus Cordemoy Reunion S. lucidus ‘lucidus’
1902 S. campenoni Drake Madagascar S. craveniae
1902 S. catati Drake Madagascar S. madagascariensis
1902 S. lantzianus (Baillon) Drake Madagascar S. madagascariensis
1904 S. warburgii Perkins Philippines S. macrobotrys
1904 S. crassifolius Perkins Philippines Insufficiently known
1905 S. caeruleus Merrill Philippines S. caeruleus
1905 S. elmeri Merrill Philippines S. elmeri
1907 8. zschokkeri Elmer Philippines S. zschokkeri
1908 S. pulcher Robinson Philippines S. pulcher
1910 S. mindanaensis Elmer Philippines S. pulcher
1913  S. pseudolucidus Craib origin from Madagascar S. lucidus ‘lucidus’
1915 8. agusanensis Elmer Philippines S. pulcher
1915 S. megaphyllus Merrill Philippines S. macrobotrys
1915 S. paucinervis Merrill Philippines S. caeruleus
1942 S. archboldianus New Guinea S. archboldianus
1950 S. perrieri Viguier Madagascar Excluded species
1972 S. secundus St. John Solomon Islands S. lucidus ‘lucidus’

Merrill & Perry
1978 S. decipiens Verdc. New Guinea S. decipiens
1978 S. decipiens var. New Guinea S. decipiens
1990 S. celebicus Huang Sulawesi S. celebicus
1990 S. lucidus ‘longiflorus’ Samoa S. lucidus ‘longiflorus’
1990 S. loheri Huang Philippines S. loheri

U Rudolphia % Phaseoleae i @ Erythrininae M, & % L i3 Millettieae JRDER EE X 51
Erythrinae f& (Huchingson 1964) K E Do TW 3, Fk, S lantzianus (= S. madagas-
cariensis; Huang 1991) [34>> T Baillon I2 X ) Chadsia J& & L TH#bNTWiz, L L, Chadsia
J& 13, Taubert IZ & 0 E# S N2 YT, Millettieae [TTBOEE TH 2 BEAKN T, FEED LW
THREEZB L, BET IERD SEANEE, MEEEHICEHBROBERSELA LW ED NI
&£ 0, Strongylodon J& % Millettieae 7> 5 XB S N7, & 512, Millettieae 3 & U Phaseoleae ™ 1%
Fucis 25003, SEBEHMETIRIS WV, 7805, Strongylodon |83 1R 3 /NET, /NI
HDIZEDER, HICFEROIEEEZHEH >TWVW3, L L, T O IZ Phaseoleae 1T & 5 23,
Millettieae 1T {378\ T & 4> 5, Strongylodon 73 Phaseoleae 1&g TH 2 EEZEZ ohTwb (PE
Huang 199108325 ) WTFHITLTd, RBORMIC OV TRIAFEF LFERBHE SN T
W3 &5, Strongylodon JRDEDRFENBRREBEED L ZAHSLLIFIVEE L,

I BT, ABEOHEAYEIAL1Z Goldblatt and Davidse (1977) 2 & - T, S.macrobotrys D &
2n=28, n=14TH 3 LWEEN T3, TDn=14& 5 $ 13 Phaseoleae K D1 D& D n=10
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Table 1-2. Distribution of Strongylodon species (Huang 1991)

Taxa Area

Section Archboldianus
S. archboldianus New Guinea

S. decipiens New Guinea, Sulawesi (Celebes)

Section Macrobotrys

S. caeruleus Philippines
S. elmeri Philippines
S. loheri Philippines
S. macrobotrys Philippines
S. pulcher Philippines
S. zschokkeri Philippines

Section Craveniae
S. craveniae Madagascar

S. madagascariensis Madagascar

Section Strongylodon
S. celebicus Sulawesi (Celebes),
S. lucidus® Islands of Indian Ocean®, Australia,
New Guinea, Indonesia®, Sulawesi (Celebes),
Philippines, Islands of Pacific Ocean®

» Includes Reunion, Christmas Island, Sri Lanka, Andaman Islands.

 Includes different populations.

° Includes Seram (Ceram), Kangean, Key (Kai), Moluccas.

¥ Includes Caroline Islands, Fiji, Guam, New Britain, New Caledonia, New Ireland, Samoa,
Solomon Islands, Tahiti, Tonga, Vanuatu (New Hebrides).

BHrEn=11ER7%>TW3EZ EmD, Lackey (1980) B LU Goldblatt (1981b) &, n=14
Bn=10520ik n=1hoELLET 2 LHEABTELVLHREL TV 2, S5,
Goldblatt (1981a) |3, = * FlOEEIIEETH % Mimosoideae, Caesalpiniae 35 & UF Sophoreae 73
n=14T& 3 C & O, Strongylodon %N L 1 BHFHIETH 5 & Eik Lo —75, Smith (1985)
& Phaseoleae 1P T D Strongylodon J& OBIRZMEIC T 2R SMETH 5 LERL TV B, ©
4ot &, Phaseoleae RN DOBUREA ST AN METH B LEZ SN TS, LA L
KBS, TTIMAROBNISS D, EAHSDENT B EMS, MFFTFRIEEE 5 VIRE
Th 5,

RV EE & 3R, £ 241 X5, BLEAUFS - fBFCEtfezRd 28 L0
jade green A O K X BIEEEH- T 2 DT, B TR b3 L WIEEAMED & W AR S A
WD—> EEZLSNTWS, BHEIEEWE»EZEARE L COBENREEOFRSERERA SN
TW3,

B4 D BUR B3 2 HERSE I HMICE L VL, AREIIAK, BAEMTEHADT SN, E
FZ, 19784F 2L v B ® Cagayan, Batan, Cavita, Laguna I2B VT, £ XA 7 X5 DERZERE
oL L7 UL, BEERBOSTFATEL-12lEbHD, BoNBERIATHT, HAEl
> TVBARBOSEY DAL ST, HERED bOEMBENIDER ol T TIZE DK
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MTELHREPEA TEHEMMSRD L, BEERBPEBL TW3 I ERHE SN, Andrews
and Lewis (1984) & EERAROBIFESHE A, DL APHES D LEERESBIEL TV 2
CEEREL, SVEENEISN, TORENPMBETHEIEEZRATVS, SHTIE, 5
KHREBILL TVWEEEZONDDT, ZORENREICEENS, F72, Strongylodon J&D
fhoMEd, ERkIc BRBRESEA TV 2BERNAITICEA L TWE 2 Eh s, 2ESFEESE
WBEET Y THEEEZ NS,

I, ERA B RSDAILST, Strongylodon J& DMFEIZ > W T b EHASIRENE L, W
NOEEMGEEERKTH B Eh D, ZNODEENGERIIRIEICS 3 b0 LR,
EER2ICBETAMRREE THLEEZ 5,

w2E 2 A

AR, 74 YYDy vE (Cagayan, Batan, Cavita, Laguna, Tayanas, Sorsogon) % 3
e RBicsamd s (Fig. 1-2), BAEHM I, & &100~L100m © 7 & 5 47 * §}
(Dipterocarpaceae) DEIAM EDAEZ LR O N - BEBERAOKE T, BEOHWEAICEZL 5,

Huang (1991) 12X % &, Strongylodon J&1312F4 &4, e bILEIFE & BEEIRE O i
AT AEOBEAHUDOBT, FEv sy AR NvEva=F b, R)VFVH, Trvizy
# 5 (Andaman Island), 7 Y 2~ X & (Christmas Island), Cook Peninsula (# —2Z F 51 7)
2T, ItHFD=a—F=7n»5, 259 =B (Sulawesi), 74V E VB I, 7L, 7
+4 (Kusai), ~"74, FbF, Y7, 74V—, —a—AVKF=7, —a—TYVFVvE =—ao-—
TANT v g (NewIreland) © LT, Vo€ VEEOKEHEFEE~OHFE THHLTVS

Philippines

z5

MINDANAO
* BORNEO

120§ 1238

Fig. 1-2. Distribution of Strongylodon macrobotrys (Huang 1991).
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Fig. 1-3. Distribution of the genus Strongylodon (Huang 1991).
B Section Strongylodon @ Section Archboldianus ASection Craveniae
O Section Macrobotrys

(Fig. 1-3), T7b b, KBOST OB, S. lucidus | DS, WBIRICHE > TE £ THN
DERET H B - W ES i %7 L (Guppy 1912; Ridly 1930; Gunn and Dennis 1976), %O @
B VEFICERS TV, X561, 74 Y EVITEARED 1/2 123 7 5 Macrobotrys i D
6TEE2EEL, WENOLEBEETH 3, /2R T Y x Y EITIT Strongylodon fid 1fEL, —H&PIC
= 2 —F =7 L H58D Archboldianus D 1 f, = 2 —F = 71213 Archboldianus fi® 1 & D
K25y 2 VESIEOSOMN 1FE, < ¥ 4 R HWITIE Craveniae §iD 2N SH LTV 5, <
N5 D573, Huang (1991) AEEk L 2#ioSHIC3E—KLTVWE E WA S (Table 1-2),
F72, 0L EHIENSE, Strongylodon J& DL AT 2 L T—DoDEBERICE 5T &
ZRERLTWA (Huang 1991),

bbb, Strongylodon [BiE, BUHICEEMIIARTIET, v~v—yT7TAHT 5EOED
X EEREMED, < A RHNEHBELE W &1, Strongylodon J@ld~< L — Y TORIETH S T
LARELTWVWS, S5iT, TYTIKBWT, Strongplodon [BONHIBIIE~ L — v 7 DHITH
HL, AL TOREY BlAERAVvI4E, Yvr 7B, Avb5E, vLv—FE) &
B 5, Neo-Wallace $it (Dickerson 1928) I & 2R NHBE T 2 L 2B RL TV S
(Fig. 1-3),

W3 B R

AEREETES4mM P Ricd sy, HE3ERETE, D HORHREET, fHirdo,
KT BIcoWTHENTE S, HORKICR, BEEBENS, 2) REIWNE~=ZAT, BR
T, Hido, BEICHET 5, BERETICIERNEK S, 3) EPIRI/NE, NMNEELDH 5,
TEhIETE, KiNEIEBAES 2 0 IIE~EREMIE, 3 ERCRRR RS, Bt
Vo IED/NERINY, %, B riitl-rck 58K, EECERENS 3, 4
R ERETHET 3, Hio2 WERIRTEF T, FEL, Ef» o5z, £3150em 2l E
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Fig. 1-4

Fig. 1-4. The node of inflorescence.
a: brachyblasts, b: a flower bud

Fig. 1-5

Fig. 1-5. Anatomy of floral organs of Strogylodon macrobotrys.
a: a whole flower, b: calyx and pedicel, c: keel petal, d: standard, e: wing petal, f: filament

glabrous, g: anthers, h: pistil, i: stamen.

(K3mic72 5 L DML S H 5; Polhill 1972) 12 b0, KEFEGEV, APFEICH VKT
13, K 345cm H» 5198cm O b OB E Nz, F12, BFE, WAETHAET 3H, Fhic2
AT s EaMBE s NI, & 51T, TEFOERIZ20~896), LR, &, EEEETH 3,
{EF Dffi (brachybasts, Fig. 1-4) BEZAETOIZHR%E L, BIZREEET, NI 3R R
b, BMOHBFIELTEE L, BICEND B, 5 6 (Fig. 1-5) 1F, WTROEIEE 5 ~
B> < 23, ABFFUTH VRT3 s ~ 103858 & Nz, TEfGIE, Dluishgreen, brilliant green
&» %\ (3 jade green BLOZEEAH SN TV B 05, ALKk 12 jade green 1 Tdh 5, B IFHREG T,
Woaike L, Sl s®L, EHoNMcENH D, MIBMETH 2, P 308, ¥
Wo BARINETKIEEL, MHH D, Mo EHHEYRS 2, BAGEROESIOEST, E
T~EEAE, &20EM#EcALABHED, BiicH, Mhd 5, wEfREdHsy, Sk
Koo BIREIICH, TAHY, ZhdFMAEIAICEE L, BELNEMEL <2<, HL~<E
10AT, IKRBEILTHE L TIBRBIAR L, —ARFELICHNS, B4R 3EE, HIEHET
fBRIC2E, RAETH 5, ML OB EHBROER S H 5, WRIEENEE, TERE
BHET, Bic@bhTws, KBRS EI0~12M (Huang 1991) G S h TV 3 A8, At
AR TRES16MTH > 7o, HERRFET, EE FEHEEAT 2, 6) BEIEBHIET, 3 <
5k, Wb s LMEINTVEY, AFRICHVZHKCEShEFKIEMNG T, KOoEHR Y
BESBDODTH T, UL, BT EMBCERL, LOARDONGE LT BHEL
5, WEREAICLZTHTHE1.DEZ I, £, 7) BFIERE BMET BohThsh,

AWFETH © N7 FEF (3 reddish-black T, FHAIS BB TH - 72, 8) WEIIEHR, BRA O
MRS <o REORBINEIL TRERDBDIE BN T - 1208, A TI3, Bibd 2 &
DITHAfED SER#AT 5 F TOMIRIE, ATZBREBNI0HBUBETH 2 T &0 LHITE - 12, A
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FAR BHENOEA & BIEIRDL

HANDOERG T IFEET, IfRIc X 23 E19764F 1T ZEYI N+ + 7 [, 19744F 10 2 HE
BTN TAPOEAINT NS, & 51T, 19844EEIC 13, FUARHEAE 2 & B LR 75 &1
BASNTWL B,

AWFFEIC W BRI > v AR — v & B EEES TR/ N AN EICBEA S NickkofE L
K% 1982MFIC B2 Z T 1R Td 5,

A DY AN DOBEAIRDUC D VT, RO X D BHENDH 3, Polhill (1972) L3 &, 1937
412 H. M. Curran |3 Z DY OMEAZFHEL, <=5 5 13 LE < 1370\ Makiling |11 TERAE
L, FE¥% Los Banos THl% L7 COMRK DR ONITEFD, 5 RIEFRER OEEIE I
YRR YT ORI IVEVIENCGE SN, 1953FICHEL oo COKDEONIFETSY v K~
WIEMIEE & 4 v K 2 & 7 ORARIEHEYIERL S lc w4 1c bk ont, 51T, + 2 —fEYE
DY VRBIZHBERAHZXFFIIMFEICNTADSBEAEN, BobDTHEI EEHREL
TW3,

—7, Andrews and Lewis (1984) 12k 2 &, F 2 —fEVEOY VIBZFICE 2o 24 # X
SHIEENTVT, ZONRD LRI, Fiidlicn7 42 oEoNIbET, o 1HRIZ19634F1C
Trinada > 53X SN OB THHET, WIFhbEERAINCEEL TV S, &5, 0
VRO LA Y v NSHEYIE, BXO1960FERDFEEIZ / — 7 + — 7 D Maurice Mason K 1Z
25Nt (Mason RO LAIZZ DB L TWVWE), ZDEHDHE LAY, Wisley ® T 7
244545 & OF Cambridgeshire @ Abbots Ripton Hall ICZE SN T W5, £, TV v NI kY
B 3PE 1~ REEED Montserrat 7> 5 & 2 AN EBA SNz, 75 v 7 70 DY v EYIEO
BRE7 4 VYO =T hoEBALL DTH S, —F, NV 7 VITHEPIED b Dl Les Cedres
OFETEIIC X 2HTH 5, Les Cedres DRYIE OMRIZ <= ¥ HAH VI LBAINIZEEZ SN
TWBIEEREL TV,

FSHT AWIEIC W bRk

KW e 24 5 X5 (S. macrobotrys) DOEEEFRIZ, 19794, ¥ v HR—ip 5HE
FREFFRE IR R/ NG YR EA S AR E T2 LR CREZER) %, 19824EiC
ST Rl Uy BRI B~y S /- b D (TBG acc. no. 33040) TH 5, KT I3,
— AR E N TV 3 RIE OB RERHEZENORRET ¥ 7 X Td 5 (B 13 BVm (S R iR % 1
B, HEOE S I1Z17.6m, BENSIX15m T, XEHKREILHFIEI8CLL ETh 3,

HEYIAD K = S 1E, HIBEOB DK S AREEHT.5cm T, S0E S (320m Pl FIcEFL TV 3,

F7, FRERTFVEEL L THEITSNAER A 45— 7 B g N T OBy & f5z6ico
WTOFE I U o bRid, AREBROHERED & OfF LAKIC & 5 REBEGEME T1992 1 ik L 72
DT, BrEDI9SE X OEIENA STz,

FEoftEkE, BHAHS S, fREBALABEKTREL, YUFR-LVIDBEASNL
BBk TH 0 TOMPBEALETORERTDH 200 LREKRTH 200500 5 0TI - 7208,
FEAEOHEENGEV EFVTV S, Fio, RERHENEA S NIRRT EEYITH > 1272w
WYIFESE b, R X GEAZ Y THZ T D, Z0E LN EERHE/IN)
VIR~NEBA SNz, T DM LAKRD | RO FIEEBREYIEA~YES WK TH 5, T OO
W, BiECL7cEtgdic X A &, 19374, H. M. Curran 12 & ) Makiling [ THEE L 72 FEF 75 Los
Banos Tl h, oML OB ONITHRTH ZAREESFVWC R TX 5, b b,
AEOMAMEOBA:E LB L, YU HER—LVTHEIENHOLTH BN, Y HHE—I
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TOREHIZOVWTRIHSH TRV, 2F 0, YU HE—LVEYERTHREINTWEETH 3
», HEVERETOTHBAEFLFEADERLETHREINTWELEEZEZ SN S, WTFHIZL
Th, AMEKREB Y v FE—AVHHNTAFLTVWE I END, vy HR—VEYEICEA S N7
HOFHREZEZL SN, THOORIBHROEA LI R I — WVEYIE T H 2 TREMEDSE W, T80 b,
ZTOEARZE A 8B E, RIT— VYR OKIZEGS, 7 4 ) > ® Los Banos TR SNz TET
DOEERTH D, ZORHKIZ1937H1C H. M. Curran 12 & D, Makiling || TIHRES N ALETOE
RO T TH % T &5 Andrews and Lewis (1984) OFREN SHEETXx 2, TO®EH & 413,
AHFFE D AL R DFRIERK 131 v~ B D Makiling (LD HARRE WS & &8 5,

Fofi HAEHS S CICEHBETOETE « BE - f5E

BATEIC DWW T Pancho (1955) 13, Vv v B® Makiling [0 B4R T iZ—FEhEEdT 2 & %
WELTWE, Tk L, Huang (1991) B 5ARS9IATH B EMEL TV B, HAERPIA
DOEGEEORKIE T TR, 74V EVEEPCERTIE2A»S 5 E#4 L TWwW3 (Pancho
1955), FEH I 7 A KM Lion BIAKET19664E7 HM 58 H, Y Y AR —LDY v F £ — v
WEYIETI9904E2 ADS3H, 4 v F2 v T7ORIT— VEYIETI9785E T A» 5 8 A0 BiE
EHELTVWE, INSOIBOEFRME, WINOEREE TS 2D EENTHTH > &
WZE %, 51T, MOEBFBHEINED 2Vid, HRO+Sb2MEEHTH - &b, £HR
ST BT, EEEHBLETSICEINTOWREIEBEEEEZ Sk, 51T, {fEff=iT
DWW T A RS Lion BIAR & R 7 — VIEYIER ORI, H4720 0L WE - 2@
RSN, RSB L, fEEn L ot, CruTH L, v v H & — VREYIE O RS 13
AR C, MRSk Ic 12 2R T H > - DI EBHBEL, N2 6E D7, Th
LEMREGLTADE, EEBIUMEICE, BYTEESEE, ARDO3I>OEUENLET,
WSS AEB L, HREBPIEICEEE2 52 3 252 5hi,

ETH WENTOEE « Bk f592

BENOAEBRERIICOVTIR2, 30WELD S, F a2 —fEPEO Y Y IBENLSPICT —
Oy ND T AT OREYIEOES S, HAIWNCEEREL TWwa (Polhill 1972), F 7z, HEAE
RN ERORETIE2 A5 7 HOMTHIEZEHE L T 3, RIFFEOMEE &
2 kA& 8 ApaichAfEL TW 3,

THbhL, HEKOEBTBRIE, UI» SHFCHFTEREIDEAEL, oYk rds
O EMEKICME L, i3, WENLHEREFES, SAMTETRSE 3 LEOMEIFRHIC
EikL, N, 72, T AhEL S 8 ARICH T TREDMELER L1,

AR D Bt B AR IR 2 (3 IR MR 1 & W AFORIKEE % 18°CLLEIC R T L I3ARETH 525,
L»L, BEZoERICHET 26 HEESEVC LD, EEOT Y o - VviZBORELA
FAfeT, F/, BEAEHBMICI Y oLV, £-T, BIRLAEFHMOE
HEDEREZ, 2440 X50BEMBZEOILHEERRER TS0, BEEOREND
MEOSEEEHRICL S b0 LRI N,

TEFRRE T, TEHEIERT 2 8B & UHIMIIRE DR PHIRLICEREN B DT L, 24
HL EOEDHINE SIFWVFNOHINMIC RIS T EAVHBAL 72,

TEZFERR L, TEFPHIRTERB R TE 2 K& s (W S5mm, Fig. 1-6, 1-7) 1275 % DA
1LH ST, 20%, 6 AN TRAICHEFPERI N2 OB sh/ic 2 &b, 124
Ho6AEHESNE, o SEMLE TOLRME, 1 AP Smm icAEE L EF R T 0%
50~60H Z#%8 U<, BIfEx s At (Fig. 1-8), Lichi-T, fEFEED» SBftE coll
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Fig. 1-6 Fig. 1-7 Fig. 1-8
Fig. 1-6. The young raceme. The arrow indicates a floral bud growing up to 5 mm in length.
Fig. 1-7. The flower buds formed on the knots of young raceme.

Fig. 1-8. The flower buds by 1 ~ 2 weeks before flower opening.

K2 7 A B SN, T/, ABRZERGTcoBENE, chEcofa»>, 2 A LA
o8 A A6 h ADEMEITH - 720

IRE PR OBATEICBE 4 2 WA 3 BT W AS, HARDOEFH T oBITEIC o = Pancho
(1955) 13, BHIDILFHREIED TH SRBEDILFIK XKD 5 OB —FhTdh
20, BGPERTE2ANPSSHATHE EMEL TV S, Ziucxt L, AUk BAFEIA R 3
2 A TaH» S 8 A LA, Pancho (1955) DL L IZEKE - TWVW53, X -T, LEHFEH, HKOE
g, i R, HRE, BECEER ST R AEEMENELIHEEZI LN D, L
ML, 74V EVTHIREEH T TE2ALSSATH BT &0, HICRE LR s
s 5 LI NI, bbb, AUEMKOWELHT T & 2 FkEREYIE O 2 ERAKRE
WIREEICERZEEMCE Y, EoME2EILLT 2 L0 5, EoMME, BRI IEEE TR
BEahTwalicid, SEZESGPER fEcEsTwbDEEZ SN,

TEEEERL « BIfERAEBRMICAELG SN2 LR TE 20T, BAEMICE T 2 FEM 2B
FEHESBIEL N D, WThic LA, ATOREESENOEBRIEIC & > THORERE, &
EBIUHBIIRL TENTERVWEHLEEL SN S,

fEFEICBI LT, Andrews and Lewis (1984) (3, * - — ¥R v viEENICHERS L TW5 2
BRI D OWT OFHEL 5, TEMOSHIHICEREL TWA T EMNHEENIT bbb S THEFINE C
SRVDIE, EMENFREICERELZOVIDIZENRIIET, ERrsohBuiHiEL T
50 UL, 2—oyNTid, HidmKESHEICH 27 5~ XD Cap Ferrat @ Les Cedres i)
RTIIER LT3, TOHHAELT, ZHICEELIvE MBS LTS L5 TH 5 LA
LTW3 (Andrews and Lewis 1984), %7, HEmMESEICH 2 YR TRER LW &0 b,
SURHIER & NEZE DR E b FEA SN2 EMEL TV D, WItucE &, FEMAHE T
NTVRWEWR B, i, 244 X50ZBNCBES 3 2/NEWNcBI L Tid, Strongylodon i
DO—FETH % S. lucidus 122>V T Smith (1985) 1%, T v E UM L TWE EHREL TV S0
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EDEE4 20w HESDH S (Polhill 1972; Arroyo 1981),

A LT, S lucidus IO WTHRICE » THH SN 2 E VIl d 5 (Guppy 1912;
Ridley 1930; Gunn and Dennis 1976), C DUgHREARLIE S. lucidus 720 IR A HZ LTV 5
HFUHVWSNTWVWS, 24 B ZXFIBELTE, EREL{AETHL LMD, IvEYITL-
TEXLNEHEENEDTH A EHEESNL TV S (Polhill 1972),

AT, Lz 24 4 X5 D% (Pollination) 12 BEMIBNEL TV S T & L
ENTVWABZEDS, TNEWHOPICT 220 ICEBYBKRLEVWENTVWAEERE T VREN
IKE2A W X5 Z2ET, FbER-> THEZED 7,

FBC BT 2GRN, EHrKETFOHMIEMT, MOBEEXPEEOLMHTH S &
MonTW3 (Pancho 1995; Polhill 1972), %7z, FHBiLftic> v, Polhill (1972) &, 4
BORIERENI5~18CTH 5T &, HLAKCEBEVEEZHV, HBEEELUEEEE> HkEH
WA EICXDESICRIET AL, SSICHFOME, HRICETT 2EOER EBBET
BBHERELTW S,

F2E REATOREEMLIEROBE

H1H IRENTOREE M

S S R A Bk B FRARIR 25 AR & 7ok (TBG ace. no. 33040) 1Z22WC, HFHIRKHD
BRI A AR TV, BB IR, BRI 3R IR g 2 1T - oo

HEESRE D BALEINE, S W] OAEEDS 2 ] MJIcE =56 Th St OFEFEH 8 H FAjicke 2 &
DBETENMNTS - 70, WHORETIEARIRT, MEVEGHFEIREME ORI E i
ORI E Lol a LTw b, BfERIE, CoFBEVT, RokD, &
BRoEmAERCHIG LA LTy FoxvRiciad, JRREHEORES Sl ThHichiv
TWw3 (Fig. 2-1 a, b),

Fig. 2-1. The flowers and raceme of S. macrobotrys.
a: The flowers just opened in this day.
b: The raceme started flowering.
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BAFEIERTIE, MHOKBERZ LT LD EAENED, BEROHIZ, £0H®D 1 BILOBIEA T/
SHREE K D BAG L, KERS OTEDSFHI 8 Bt & TITHK T Lo 1 DDOIEDBI VT W 3 IR 1358 &
MW2~3HT, TOFFORETHHEX IS FOMNFRICEHESTEET L,

LIEFY ) TH S E, B LIEBKEED TH ORBEOIEBK XK 2 ok, SFHE10HH
A Th -7, VWD TTH, ROEVODTISHMITH - 7o ALK OIEFEIIHE
et DER BT B & LITTERERAEIN L, 19894F1C 1349200, 19904FIC 13#9300DTERFE 28 A
720

1IEREY 0 ek < h 2 TED UL, TEFED WIZIROHT (brachyblasts, Fig. 1-3) & fiic o <
TEOHDOREICE 5, LpL, BERFALRICETT 26008550 7T, BEOKERIET 2/EDHIC
ERDPHET B, ZDd, EDBEEED - BTV, TEF O & HiDEE 0% TR E
FELE A, EFDTHOEEITRKI~KE48TH > 72, 1HIM /2D DIEED % TEE
12~16fl TH -7 Lichi->T, 1{EFd b OBITETREMEE 3 192~T7681ETH % LR s
foo L LEBICIE, EFOLEBICRAMMLOENH D, ENNLT 28hTHEEZTILT 28
OREAEETIZETLIZD T 50T, 1{EFY010~28 LABAfEL SV, S51T, TR0
HiT > < BEIEES 5 ~16flThH 52 2 5, 11EFE4 0 DBAFEEIZ200~300f D FEFE A% > -
foo Tz, EBIOIRBEDIEFICIE, B EAEDWIFROHIC 5 ~12[HDEAEE, 1 FEFH b 50
~1I5EDOTEMRIFHICIR X ZEH T H - 7o, FITEEE TOEDOHE FOERIE, REMBLME 1A
BT 5T EIE AN NS v 28N, TR BIET S DO I Y bo— v TREBLD
EEZ 5N,

F2H e oG

BENTOHRERIBETH > E0D, HELN, MLNITO>WTOFHEEIT- 70 HEL
NRIOWTIE, RAER oRMEE, BEYEICIEONE» Sy £y FTRERD L, B —
IV3ES) ) VIDEETEAGKRERY, B4 0>FETT L YT — b 2ERRL, M
BN THEIE L, RO VL TOHER, MlRE LM oRE sboEREDHLEDEL,
ToHNRTBREEZR L (Fig. 2-2), RIERIS2%TH -7z, &/, EMNOERE
204m AR Td - 720

i LN DOREROICRE R, EEBEMEOBEIcL 3 &, BEAET, | FEYY K& 12~16ffF
SR 5N, WIS, BEREDONTEFICHEL TV,

COFERIE, HHEEILEEC 2 d00ltmiatEi3s52% Lm<, MKLAR EREZED 5
NIV EDDL, INODBMLNEROFNE FZEZ SNTWT EERBT 5, &L AZHHEE
WD B 5 EEAONIDT, BEDHDVIENOH EFHEOMERGRE, BIE20H7] 0% DK
REEMSEIEMAETO b DI WTHEIZ L 72 (Fig. 2-3, -4), BIfE20HEIOE (Fig. 2-3a) i3,
BEAEBESVTVRVA, HEFHIBIEFEENICH-T, T CLHREBIABOE, 20K
ERPE L, BfE3 HANCIEHIHE T T s F N VIROBEEFROLICAE L, HEPPTH
b5 (Fig. 2-3e)s LA L, FEMHBHRIBEEEECMESZ TERL, WL LIEBST
TR 5P R BE L T (Fig. 2-3f), Fig. 2-4 | Fig. 2-3f ® 7 F N VRO EE
FEOSEUR AR U 7B T, 1S B SR EI B A~ERE L T W5, F /o, BB & HEED#
B>\, EMRRIER S Gt ASEREIC O B RBD ONBh -7l Eh b, EHTHS
EEZ T

E24 X5 DMEE, Vv ABBHCAEES NS T &S, < A RHCEETIEEIEE L, %5
OWT OB AEE L - TWE, Thbb, SHOERSEIEILZRER L, RiEh#l oK
B g 2 BADANIC DX, b bNAIKNET 2BEFRITHTEEL, duciL~EHEL
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Fig. 2-3

Fig. 2-2. The pollens stained with 45% aceto-
carmine. The arrow indicates a pollen grain
without a nucleus. The stained nuclei are
observed in other pollen grains.

Fig. 2-3. Physical relationship of stigmas and
pollen grains in flowers and buds on the
day in which flowers just opened. a: a bud
by 20 days, b: 18 days, c¢: 14 days, d: 10
days, and e: 3 days before the flowering,
and f: a flower on the day of the flowering.

Fig. 2-4. Physical relationship of stigma and
pollen grains in a flower on a day before the
flowering. The anthers have already de-
hisced and pollen grains have been accumu-

Fig. 2-4 lated on the front edge of stigma in the

flower. The arrow denotes the stigma.

NEHATO S, HEL~ZI10MT, 9l L ~2H0 A TEE LEROIERIEIC v, [
o 15t SEELTVWa, HL -t 1T, FEESESIC) v VRO E S,
EESLL, EENHOTEEREBICEZBOTVE, COEEBMHOTVWAERDMICY: 3
B L EEST, HEAOEIIE, BRI BEEFOEL O MR ANASL, BEEOD
ZHIC TV AIRENRIN TV B, NP ES &0, BARDIIN, BEOLO,» SEBER L
DITENICA B &, TOMMDANAHDES DB, OB L AlcE-TWwW 5 (Fig. 1
-5)e TROL, fEERFiNlcay ) PEREOEREY =N (pollinator) 7EF & EEHFH
DEICIEE>T, BERD OICBETBOINCH 2 3HF EBEFROMFIRICHERPEEHLAD L,
BIOEMARKESHEZEBERV T HTHENTIN S, £ DIDITTEBMNEBORE L~ &M L ~<HE
Hon, EREOHTHEZ oN TV L XDIEN EELMOTE & oEfhiEn, L~
EHfE L ROFIEHEB R OGO R ST T B, RIT, FIRICE > HEBFOLHH» SROH
foRIT B ARk S TSR EYI O I, TOZBBIThN S LHERSN S,

B2 A A X5 EEFE LIS WHRIZ D\ T Andrews and Lewis (1984) 13, TEME D F B i 5%
LSV DITZREBRALE T, ERELBOEHELTWE, £/, 3 —0v "D 7 HTOEYIER
TRERESNTVBEZA AR INERLIEVWI ESEUFERTH 2 EHELTWAA, B
BIEHE ORIFEEOH S P BBEOME IT> TV, F/, 3 —0 v S THE—O BREEE
DOFE LT, 735 v 20HFEEIESMICDH B Cap Ferrat O Les Cedres il 4 T 3 45 4F 5 3
FEEL, CoZHicRBEYav e ) SEELTVAEHLTWS (Andrews and Lewis 1984)
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B, TED ISE DFEER LTSV,

Pl Eofn<, Andrews and Lewis (1984) D4 TIEAFEFRORRZIH T 2 i IE A+ T
HBHEVWZ DB, ¥, EZRA N ZXTOZHITIERVITEI 2T 23y € ) LEENECESE LT
W3 EITE DMLY AR 2 ERIGELEB S TRV, WIFNicEk, X
151 X5 DFEFRIEREYAZIICBES TSR L, BFABonTwasDT, AHEFEOERERA
DR E OMRBE~ O REES & ZEZHE, T0bD, AMROMBHEOHAERERL D, T
BERBELA O BESEDONEBL -1 0, BRWITHET 22v ) PEHEOITE %
EER L AT ORFEE LT

BIE ALZHMEORRELEFORIFE

B1ET ANTLMEORZE

ANTEZEEoBREAENE LT, il U fE2BiE s o CIlcigy o N TE» S BE L 72
TR E AT 5 oo, ALZMEIE AR OFEHOBMEE ZFH B L/, 372
bbb, ANIZPHT & 2 HEOMMEE 0L BT 5 T Lic kb, ZHHRAXOMIAZHL
foo £, BATEY HOTEOH IR OMMIMBE LB Lo ALZRROFHOBE I, B
TELHOEAHRA L, BT 2 ATZBOHEREY, ALZHETV, ZRERBICALR
BMEHORIE2E v 2y P TIOHLBE L. VIO & HEMB ORI ZE < fcvic 2
SARTSRCT) ) vELIRBRS LT L85 — 2Rk L, ESHERMEEH 2 W IZEYBATYM
BETHEZITE 1o 51T, BEH U THOTHEME, %7 330BME cTHERET -7
BB, BOLBAME BRI ERIOEOINETHE 21T - 72

% 1IH  ALSWAT O D el i &

BIEM HOBEEEFIL, 2ROBEFFOEWMEVBEE LIy FVIRE LIhICEET 5,
GESCIRERIC T A HERS L T Wi (Fig. 2-4), 7 T T, e HHOMIMEE =M BizER L,
Z DFER, HEADERERI Fig. 3-110Rd & 5 BEAKREZ LTHBY, FHHOERIE250~300 ym
T, ZTNALL BEICY 7 AFEEARALIZ150~200 umTH - 12, SelRib AR S5 5 — (k)
RickEZ =Bl Eh, hiiic cr s (papillae, FLEEER) 0 EHLAEZEEDNE 7 F7
SHEBWED» 5725 F— k&R (Fig. 3-2 ORAIOES) BB o, B3, Z O
SR D EBFIC A 7 —RICEAET ARBIGTONE T L7 F—ofBEBORAICEEL TV
7o (Fig. 3-3, 4), F—LEBHRNOBEBEMA THEME CRCEIER L s, RRE
IoNESWERET A C EMHREI N (Fig. 3-30KHIOED) . T F — &R IE, ek
NEFICEET BOEGF TS EHERs N (Fig. 3-4). HEOEHRSETCHEN TV 514
BEEE, BU<2ABO+ v 79 Y Cytisus laburnum (Davis 1908) )V ¥ + X Lupinus nanus
(Juncosa and Webster 1989) THHEINTWVWAD, KO L > LA L SESEES F—
LREERESEHE SN, EESCIBBHLTVWS, £-T, IhoOBRIEMBES I/ v
SICHET D EEIOND, XA A RX5DIEKIE, BIfER SRS O FFIich 5 —RIcHE
T AREBRIGFOoNE L, F-a2kBEBOREICEEL TWEA (Fig. 3-2, 3, 4),
COIREETIIIER B NE S ICERETZ L TES, ZRME OBV EMBHLMEL 5 7,
CORERD S, F—sfEBEEHELTVRD, BRI ESKBERELEWEHES N,
RWT, NEIPIERETH B0 EH0%E, HIEEZIETHRICH > TESICUID, F— AW A2E
BLiElA 777 SHYEIEELEZVRO N E S PHESN, FICEEBHETEF TV
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Fig. 3-6

3-1. A stigma at the flowering (by sterecomicroscope). The periphery of the front edge of stigma is
covered with grandular hairs disposing like a stand collar.

3-2. The front edge of stigma on the day of anthesis (by differential interference microscope). The
arrow indicates the layers with dome-shaped structure. The front edge of stigma includes the layers
of cuticular like substances with dome-shaped structure.

3-3. The front edge of stigma on the day of anthesis (by differential interference microscope). The
arrow indicates papillae in the dome-shaped structures. The papillae are located in center of stigma
and covered with the dome-shaped layers. which consist of cuticular like substances. The pollen
grains are interfered to contact with the papillae by the dome-shaped layers, and are standing still
on the surfaces of the layers.

3-4. The front edge of stigma stained with 45% aceto-carmine on the day of anthesis (by biological
microscope). The arrow indicates pollen grains. The pollen grains are interfered to reach papillae
and are standing still on the surface of the layers with dome-shaped structure.

3-5. The cross-section of papilla (a differential interference micrograph of a bisected stigma).

3-6. The layers of dome-shaped structure initiated to seep the cuticular like substances (a differen-
tial interference micrograph). The arrow denotes the seeped cuticular like substances.
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EDSUH S i ts - 7o (Fig. 3-5)6

ZENTIE, COR—LMEEEAREL, Lrb S ESHEET S LTI TENRAIRE
EZONBTEMD, FHELHEE T L /XS — MDY, HAN—=F 5 2REFEE, HNN=T 520D
FrvorEvey FOETHET R E, F—LAHND7 F 7 SHEYWEBITITHE LIEYD, ©»8TK—
LREEMIES N, NESEBET S ERIES I IMRINL, EkE YE JIcRESE
2 &k L1z (Fig. 3-6, 7, 8)

COFERN S, B SICERET BT, W50k THIESMEET A Itk D,
SR D N — AREE AW L, YESEBHSE L EPNHEDEMNTH B LRSI, A
TEZE, NETEES N AEEBENEL, ERE LS ICEES TR IR LBV EE
1T EDD, F—olEEAmEL, SEIEBHS YL ENNBELEMETH B SR LT

21 ALZBMoFIE

FEIARSE DBIEERE & SIS LTRSS, SiENEW), &2 VIR EER S T4AZEE
L, BAEYSHOTER W LETHBTE L 7o fEOHEEIRT O F — G2 L, Bz v 5 Ich
FICHESE ZATZHEEBER LG

ATZMERNSE 501003, NESE2ES F—olEBEEMEL, Y 2BHSE5#
FRARRTH B, TO/NESEFES N— LJBOWEER, HHELHRBETET 28(ET, YEI%
Bo BT LR ABIETE &0 5, FiOFIHCHE > T, HEEmEICHFEAET S N -
ARG AT 2 AT 217718 - 1o,

FIFELL T TH 5,

1. EiEROTHEFEEEROMIEL SEPH, OEMLACTEICKD, BRLEERD
—HEIC T HIEnN TR o, BELNEHEL D7 F N ROEEFTOSEIHD IR S5
2, CofFEhcibh s ATHAEE LT, EEFETIC 2R8AFL &b, #HiEE AZEE
DO THA, HEFOLIEH O/ SHIAE FEER K E T (Fig. 3-9),

2. FHEHEMNTYEY HZVIENEKROTHEICAN, F—sEESBEES N TENICD
BANLHEEE LT, &5—HOFOAELEOMEICIENE DT TESE, £ JIHEEADE
BAZEERd &SI Lo 21(F (tapping) %# DT,

3. CORFOKTHR, EEROEMEAFLMIZ DI TV IIREEEL, HELNEML~%
HEERNEICR T, 58, 2k L EFNOEESZE, BEZhS L Ot s L s
EZoNBH, AEBRTIE, BFAIELTE—EF, bz SFEE fhiefbkhic X 2B8E
& L, SRS FEEE L (Fig. 3-10), DL fbkic kv, MERTEL22{Eic>
WT ALK 21T - 72,

FIW ATEKROEHO MRS

AR DO A TZB O FIHICHEVWZBR 21TV, T OEBOHEEM 2B L& A, Fig. 3-11,
12IR T NE 5 EF > TWO F— RSB RBES h, B cesiciliELlTnws s
DSHERRT & /2o Fig. 3-11E M0 THEEMEHE <, BB BIC o s 2 & e 518
ELTVWEOMRHLHTH B, F7, Fig 3-1213E—E2306ME: T, At riThii
WHFHDEORETHE LB Th 245, RIERICEBRA S ESICBEL TV A EDMEETE I,
xRz, ANLS2Hy 3 HHORELR 2 #I% U/, Fig. 3-131d, 45%FF#EH — ¥ ik THEL
T REERSESR I O A WIBAMES R T h B (BRI T TITIEME 2RI, NETHICHEL TV S
OHWHETE I, LrL, TOB»SRIEBEORIEL TOARENRIHE TS - 7245, #HOT
BRI EEE (Fig. 3-14) B XU HFREOLIC X 2 80LEAMEE (Fig. 3-15) THBICHRR S Lo,
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. 3-7.  The cuticular like substances are actively seeped from the layers of dome-shaped structure (a
differential interference micrograph). The arrow denotes the seeped cuticular like substances.

3-8. The pollens approaching to the papillae after seepage of the cuticular like substances (a
differential interference micrograph). The arrow denotes a pollen.

. 3-9. Both the stigma and anther simultaneously protruded from the front edge hole of the keel petal
for artificial self-pollination. The proximal base of keel petal with alae is tucked and pushed with
a thumb and forefinger to open the basal finestra of the standard and keel petal. This weights down
the base of stamens and pistils, resulting in simultaneous protrusion of the stigma and anther from
the front edge hole of the keel petal.

. 3-10. 'The status of inflorescence after artificial self-polination. The flowers after artificial self-
pollination were labeled.

. 3-11. The stigma just after artificial self-pollination (a differential interference micrograph). The
layers of dome-shaped structure are broken down and the pollens have reached papillae.

3-12. The stigma just after artificial self-pollination (a fluorescent micrograph by auto-
fluorescence). The layers of dome-shaped structure are broken down and the pollens have reached
papillae.
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Fig. 3-13. The stigma stained with 45% aceto-
carmine on the 3rd day after artificial self-
pollination (a biological micrograph). The
layers of dome-shaped structure are broken
down and the pollens have reached papil-
lae.

Fig. 3-14. The stigma on the 3rd day after artifi-
cial self-pollination and the pollens extend-
ing the pollen tubes a differential inter-
ference microscope.

The layers of dome-shaped structure at the
front edge of stigma are broken down, and

the pollens have reached papillae. It is con-
firmed that the pollens sprout and extend
the pollen tubes.

Fig. 3-15. The proximal stigma and sprouted
pollens on the 3rd day after artificial self-
pollination (a fluorescent micrograph by
auto-fluorescence). The layers of dome-
shaped structure at the front edge of stigma
are broken down, and the pollens have
reached papillae. It is confirmed that the
pollen tubes are extending into the papillae.

INOD—EOEEMER LD, R4 H R T OZHIC IR O F — LRGSR ORES
Ka[/RTdH 5 T EMFEIEE NI,

DT &R, E (1950) kBT ARDT VT 7 V7 7 (Medicago sativa) IZHRON5 1 v
¥y 4 (tripping) HEICHEMN L EHREEZEZ SN B, T1bL, TVI 777D MY v EY
73, B, REBXUCh2EAUIEAMSEERLBMCI VIS5 TVED, TORT
X H & DS 0EBELIEN B E BRI B X OTEREDSIRSIC A » TBRR B3 D K — oGRS
B, RS cESABETA2EETH S JLE 1950), & 5, L (1950) 3,
Armstrong and White (1935) 27V 7 7 V7 » THIEEO KA 2K T 27 77 7R T %
CEIEOWVWTHENTWVS, & 51T, Yost (1907) EF U~ B ov €+ 2 (Lupinus nanus)
© F v 741 (Cytisus laburnum) THIHO KRN EAET 5 FIFREE O BHE A TER T © (i 1< 2R
CBEMRY B &S LT A, :

Kb 247 R5DOATZEEE, e ROLEELELvBRHLLEEDNS 7 77 7HY)
BinH1 5 KF— AEEANEL, BRE S ESEESEIRETHELDD, HLDEGH
WM LR AATWICHE L CBEREEEL NS,
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BRI T TOZREEATE U ChF L ATZBEO BRI, A T8 219884 4 ~
8 H ¥ COMMIC26TERE, MAIEE 1,3897EIc D W TiT 720 T 5 DFERIE, Table 3-1 D4n<
THotr, BE, ANTZECM > T, Table 3-1hDEEMICEE Lic X S, fEF D&% 3
@ﬁiﬂﬁfﬁcto?mbB,D &, B 2~ 3 HEBIEL 2 k0 A O ATZHTH

o TR TERERS 1 ~8 £15~20, =L T, 265D I5SIEFTH 5, 2) 13, ATZEHH
T £k - bt o W TRIFE L o FIc 14~21 HRIC b 72 0 ATZZ1T - 120

HEARTEF RIEFERE 9 ~140 6 fEF TH 5, O D 3) &, BIEHORINE <1z, ATZHY
HICKBITE T » BT RTHIEL T o, ALSERZEIT - 1 /EFHES21~250 5{LFTH %,
ZOER, E¥RAE A BILFERE, 2260EF 0 5 bR T, b OfE3ERI13423% T
Hotoe YT 0 ORI, HEES6 THX09T, Thzh2fl (Fig. 3-18) H3#Ek
Lz@nld, $TIETH - 170, B8, MATZHILICNT 2558K1E, 095% (14/1,389)
Tdh -7

AT AETHTEFEOLMEIC A 3 &, &F1 OMBTIE, 15{EF D 5 bk 6 fLFF 8 i
(FEFM 1 b DEFEEIR 533%), ATZMIEESTAEICH 3 2 #5368 I131.39% TH - 72, [AIBRIT,
L2 TR, 61EFED S B ATEF S (85.3%), SZHYTEELT604E 123 2 4536 % 130.66% TH -
Fro E, M3 T, SHEFOS B LEFE 1M (200%) T, ZMIERSSEd 2 #53KE
18%TH 10 THbE, ATZMIEBICHT BREFERIF, 52 D0.66% K bIEL, RWT
ZME1D1.39%, 35HED180%DIET, WTFNICBVLWTHERTH -7, LELEAXS, [EFY
72 0 DEEFHRIE, WTROKFICB VT HEL, ROEDP > 2 DIFEME2 D853% T, RWVTSH
1 D53.3%, ZfE3 D20%DNETH - 720 Fho, 15824720 OGO EML 2 2 b &<
10.2{f <, &wfﬁwwwsw 3D THTH - 7o TOFER, W OBIERRZERS L T
ZZ NS OIRIED LT 2V A & EDNRbIIERB I VWEEZ L5, L, {EERMOE
iz Anni{mwm WA T ERGRNTHE T EnD, ZHE1E3OMLE
HEERG L, SSICEWEIERE NS T ENEZ SN,

Fig. 3-16 Fig. 3-17 Fig. 3-18

Fig. 3-16. Pods after artificial self-pollination.
a: the pod on the 10th day after artificial self-pollination, b: 12th day and c¢: 18th day.

Fig. 3-17. The pod on the 60th day after artificial self-pollination. The pod is a somewhat slender tubular type.
Fig. 3-18. The pods just before full maturity on the 100th day after artificial self-pollination.
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Table 3-1. Pod formation by artificial self-pollination in 1998

Raceme No. of No. of  No. of seeds (%)
Remarks
flowers (a) pods (b) per pod  (b/a) X100
1 30 0 — — 1) artificial self-pollination
2 70 1 6 1.43 using the flower just
3 10 1 9 10. 00 opening at the full
4 30 0 — - bloom period
5 25 0 - —
6 52 2 11, 11 3.85
7 60 2 9, 11 3.34
8 60 0 — —
15 20 0 — -
16 22 1 11 0.81
17 34 0 - -
18 22 0 - -
19 60 0 - —
20 25 0 — -
26 54 1 10 1.85
Subtotal 574 8 78 1.39
9 143 2 10, 11 1.40 2) artificial self-pollination
10 135 1 10 0.80 using all flower opened
11 107 0 - .
12 119 1 11 0.84
13 110 0 — -
14 146 1 10 0.62
Subtotal 760 5 52 0.66
21 4 0 — - 3) artificial self-pollination
22 7 0 — — using flower opened at
23 13 0 - — the end of the flowering
24 11 0 = e time
25 20 1 7 5.00
Subtotal 55 1 7 1.80
Total 1,389 14 137 0.95

FIE ATEMICLBOoNTERELETFOAE

AL L 0FEZE L 1214360 5 B, ZRRTSHE R T OREIRELZFHE T 5 7201 L
TAEFE T2 D 1 AR BRICO>VT, ThENDOZHHEFROHRAMHEEVF ED D
%3 Table 3-2TdH %, 1B, HOTHME TOHKE, KUEARKEM L -HE2ZE#HELT, AT
SR HD OEAE E TORBERBERE L TR L,

T DOFER, FEOFTBICE LB AR, RETI3H, RERI3IHT, FHEI31206HTH -
foo ALZBORHICE S ATA» S TA LAIEN 1 A AU EDENS - 7205, 1) OiEEILS
o5 5, 5 AZBORBAAEMLRED - 721313, BRAHBICS B EENE D -1,

TRLOTARB LUOETOARX S EEEIZ Table 3-3 DN TH » 72,
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TRhbLE, EOESIE, FEH17.1cm GRIEKLS.1I~%E19.2cm), I8 1Z199.8cm (FZ{K8.8~ 1
E11.2em), EX3VE. Iem (RKS.1~H5103cm) TH - /o HOLER I FH8578g T,
RIED LT E62D673.6 g ThH - 1-DITKF L, HENIEFEFES1001,2169 g& 20tz rL,
REBENHID SN, BTERVIEATICOWT HERET, HEIEFEEE6204253 gloxt
L, ERIEFES100846.1g LK E M -1, 58, KN EII5884g T, LHKED
68.6%12H 71 5,

LIAT, ROTHAETORMBES S L, ALZMROMWIOAMNIZIE & A L DORNEKET S
FEa4zESB) 28, CoOMMEREFIERICHEE L (Fig. 3-16), D fid, #H\WEKHEH»
S5ERT B2 E TRETH - 7o KOEIE, ALZMEZOHB ZPLMEVHER (Fig. 3-17)

Th5H, ZDBN3IHABKEE Uk, BdIMNEL B 3iconT, FALSHL, kol H
AR &y, BNEMZ 7S TRBA L 7226 (Fig. 3-19) [358Hicis 3 &, o4kt (Fig. 3-

20) B2 WIERERMOES (Fig. 3-21) DA ENETROM A » SUAKY, BTOEST
BaIHE, EBTRINTERN L, TOBRKRICIKERNT 20, OFEM LICHEL .
KOWFIIBBNIH, BENOREN LSO BENSTHZFFHICRIZIEMD, HORH
BIZEZENOEENS TR0, BEICHBRLAKIGRIAEELIONE, TOT &, EORREN
ZHRETKD L ER, HHBOGEBBELVI Lo b I hbbNt, 1, IR
BI2NTHELLANL, BBELL 7z, BTEENSHET 2 T, Kohicl-m0 LA
FNBEDICH LAY ON TV, BEIEEFEE T, HEIEIREERTH > (Fig. 3-22), X
HEL 72T R 133513THRI T b - 72 (Table 3-3), 38240 OB FEIZ 10K THE T 11k,
KIEE TR TH - 720 T DI A TR EIICERE L 1 3Eh O RBE O FOEIRAEL F A L el 0
Mok & ZIEE CHETH - 12,

ANTZBEE S H Fp o 70 FUTd - 1ohs, 340 ofFHiz6 ALl TcobonT
F668L, 6 P LI DO DM THTIR TH B T Eh o, ATZHOIEEIIDE W IC & 2 5% 3/

Table 3-2. The days for maturation of pods by artificial self-pollination

Raceme Date of artificial ~ Date of natural Days for Remarks
and/or pod number  self-pollination dehiscence maturation
3 20, May 14, Sep. 118 1) Pollination at the
6—1 25, May 14, Sep. 113 full bloom period
6—2 25, May 17, Sep. 116
7—1 25, May 17, Sep. 116
7—2 25, May 17, Sep. 116
16 1, July 29, Oct. 121
26 26, June 29, Oct. 126
9—1 16, June 15, Oct. 122 2) Pollination of all
9—2 7, June 15, Oct. 131 flowers capable
10 12, June 15, Oct. 126 of pollinating
12 1, July 29, Oct. 121
14 1, July 29, Oct. 121
25 1, July 29, Oct. 121 3) Pollination at the

end of flowering
time. Culling of
unopened buds

Average 120, 6
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Fig. 3-19

Fig. 3-20

Fig. 3-21

Fig. 3-19. Inner appearance of a pod which dehisced on the 121st day after artificial self-pollination.

Fig. 3-20. The pod which dehisced on the 126th day after artificial self-pollination. The septicidal
dehiscence is initiated at the top of pod.

Fig. 3-21. The pod which dehisced on the 122nd day after artificial self-pollination. The septicidal
dehiscence is initiated at the fruit peduncle.

Fig. 3-22. The shapes of seeds as deformed liver. The seed coats are thin, soft and liver color.

BOWEEZ SN, 13640 ORTETE (Table 3-3) 13, FEFHRBNIEEI08g LFEE3
DR D201.8 g, 4926998 Th -1, BTOPHERII2ISgTH 2, 1 KOBRSETE L
TEFPE 59205015 g, KIKBZIEFRE200449 8T, WIEDD & 245 - 7o 8B, HBJizo
T, Pancho (1955) BEAHFIL MO EHEL TV B, SEHOATSBIcLDEL NS
TOHRG, W ETHFET 2 EMBBDONI, THbL, BRRETORMM 2 WL 2 & [RZE
L, Brah BIcE THA T 5 C EnEani, K-, FERET, HLZBELEVS A 7
WIEHES 2RO FERB SN b, F, TOLIBATZHD LROKE, BTOZH, 5746
L TOFRMEMEIIEE S VN « AUE 1989) DHMESIEDTTH 5,
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FAH KERETORFR

ERA AR5 OFFIIEINE, TEXARTRIEIBOVERIRENZELS PO TV S
(Pancho 1955; Polhill 1972; Andrew and Lewis 1984), ¥ HEZ o DMELRE L, &
T ORI SEEE TOMRIOITEE, HIEREBICRY 2 F L vORICES LI XTrdH 3
WiEN=3F 254 bEAN, TOPTETEEDALEES TREL, FEIBIIE3IED 3
W THEI T 7o BRI N3 F 254 b ERRBREETZHVTHEZISm OE = — L F
MEEE LI

HEARE 13, 1989 IC ATSZMC K 0GR L, STRSBAL TE O N/ 4 J@32R A VWic, FHF
BIEEEN 1LBEBE» SEE Y, 3EMBICERKT R TEEF L, RELLBETFOERR
4.7~502g DIENH - 1o h, WINOFETOHRFL, IXROPREFEFTH -7, BB, HEZ
TILBONIPTHROBEL > B FIE, CDIBMFEICE LN D4TgTH > 12, TDOFEHFMEIT
BB RTH 5,

FFABREIT o 7 EHERMAER D 5 B3R IIRREDOEFERETH - 7203, FO D9 fFEET v
v/ T, ZOHERKIZ28.1%H 72 (Table 3-4), =D, FEMEIVINGIERFICEETZ L
2o L2L, TIVE /A (Fig. 3-23) BEX 1 ~2m U3 EEDLL SENAA, BOR
TCEL KDL VEREIT LT3N, TrE/ liEonFhs N oBHEE2~3EED »
AL, MIFRICEHIE LI, B8, WIhoffikdMEROEEZFEN TS X5 fhmidicD,
FolTsE, EEEZEIETAHENRD SN,

TOE REDBSEEL 722 &5, BEERE 19964123086322%7, 199741 1 3810k D &5t
332k IC D W TIT» 7z (Table 3-5), % DFER, 332K NTHRKFEL, EEMEEE, D5
LA IEE T, AT v e/ kT, o HBEHEE 131989FERER D28.1% IZE M D
283%ThH ot o 154 DTIVE ) HERE A2 ERBESINDHEED60% (10fEAT 6 {4,
Fig. 3-24) T, #EES 1 0RED12.5% (16fE{Exd 2 fHE) Td -1,

Table 3-4.  The results of seed germination obtained by artificial self-pollination

Raceme No. of No. of No. of No. of normal No. of albino No. of albino
no. seeds sowings germinated individuals individuals  occurrences
seeds (%)
9—-2 10 10 10 7 3 30.0
12 11 6" 6 4 2 3343
16 11 6" 6 5 1 16.7
20 10 10 10 7 3 30.0
Total 42 32 32 23 9 28.1*"

* The remaining seeds were used for the specimens and investigation.
**The number represents an average percentage of albino occurrences.
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Fig. 3-23

-

3B 45060
Fig. 3-24

Fig. 3-23. The vines of albino individuals.
a: The top of young vine. The leaf cushions and young leaves take slightly on pale green color. b:
The vine on the 2 months after germination. The leaf cushions take on pale green.

Fig. 3-24. The normal and albino individuals observed in ten ones appeared from a pod. Starting from
the left, the first, third, forth and fifth are normal, and others are albino.
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Table 3-5. The rate of albino occurrence in the subsequent generation obtained by artificial
self-pollination in 1996(1~30) and 1997(31).

Pod No. of No. of No. of normal No. of albino Rate of albino
number sowings germinated individuals individuals occurrences

seeds %)

1 16 16 14 2 12.5
2 7 7 6 1 14.3
3 12 12 9 3 25.0
4 11 11 8 3 27.3
5 10 10 7 3 30.0
6 12 12 9 3 25.0
7 11 11 8 3 27.3
8 14 14 11 3 21.4
9 13 13 10 3 23.1
10 13 13 10 3 23.1
11 9 9 6 3 33.3
12 10 10 5 5 50.0
13 8 8 6 2 25.0
14 12 12 10 2 16.7
15 11 11 7 4 36.4
16 10 10 8 2 20.0
17 12 12 8 4 33.3
18 11 11 8 3 27.3
19 14 14 11 3 21. 4
20 7 7 5 2 28.6
21 9 9 6 3 33.3
22 8 8 5 3 37.5
23 10 10 8 2 20.0
24 7 7 5 2 28. 6
25 11 11 8 3 27.3
26 8 8 6 2 25.0
27 8 8 6 2 25.0
28 8 8 6 2 25.0
29 8 8 4 3 50.0
30 12 12 7 5 41.7
31 10 10 4 6 60.0

Total 332 332 231 91 28.3°

“The number represents an average percentage of albino occurrence.

FA4E AIZBMROEBEXRZROELE

B1ET ZBMROEFZR

ANLEBRZIT> 12 b b 59, BUOIE LWEIL « BRBA SN, T TS5 1E/F6141E
IK2oWT, ALZMBROEN « BEBMOBEBLBIENICIT - /oo TORREELVEED DN
Table 4 TH 5, 5TEFE IS PICE L WEIRDBED Sz, Fric AR % O 01 36 s &
Linotce 3105, STEFORHTA S E, ANLZBBHICT TITRZHAIEE D28.2% 25, 6
HHEZ TI1c91.5%4, LT, 13HHITIE99.2% b DN E T Lz, D%, EFHFSI3T
L2HBI 1 HOEIN A SN ZNRERIZED > T2 ALZBBICET LKL Wb
FEBEEICB VLT ORFICERBNZREESRD oNd, EFLERTH -7/ (Fig. 4a-g, U B,
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Fig. 4. The ovaries of which pods were abscissed after artificial self-
pollination. a: The first day after artificial self-pollination, b and c:
The second day, d: The third day, e: The fifth day, f: The 6th day, and
g: The 14th day.

BHEHZREB L T EL LTV b, L LEFES130 1%%2/RE, BHTNTREAK
LD, TNENREFMTEEE LIz, T805, 2445 BATZHAEIT-> T oMLK
BELWEVWZ S, ik, Lid, BFES1302HHOERIITAETE VS X0, {[{5HhoY
HWEEKIC L2 b0 Elllbh s,

D24 N X7 DYMFEAEBIZIC O W TIETE (1989) 8L, TOFERIKEEICL S &
B LTWE, HEES, HEDQKHKNE L TANERNTHIEERS L LD, HRAEPHREICS
FRDH 5 EZZ 2, THbE, BENOHRBODE WEFNCS 2651, HBELS 55 206K
ICHANTEFIEL, BEORETOHE F2H L VD CBERADIEh 0, $3E0%ET b
FLirot, £, BENOEEOK NMIECOE FOFKICE 3 L EFHCYFEDOE FIC by
Bl 51T, MENTOREEL O X WEFTICH 210130 U AKHM 1 B 1w, AL -
BROELW EDBES W, T8b5, ANERTH 28, BE, BER EFoEEICE
B 23000, FICBBMESHNEROZLDTETL « BITE L VWEELS5X 2 LEEsh 3,
L LS s, FEHRR U ABOERERBE LTHISNS 7Y (Wisteria floribunda) 123\ T,
FATER, 282 S 3 BEREFIRICE K DTN N T 2R EHREZBE LT3 UM, RFE
2o TOTILEEEZLRDE DL, 24 W X5 OHMIEIRIZ, L OARER ORI %E
bR E, NNERPEETH S LMK TE 2, 7hbL, £ 241 X5 OYNREFIHROFRNI,
RHEOKREBMBOBAR R EOEENBHD T v o — VBBV R EEZ 20,
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B5E ERLUICFEARKROBEBFNERE EHF

BED FIEL 7o TR O IRREE B R DAL Bl

AL R OVINERBIZ 2R T 2 70012, HIRNIREOMFT B O IEHE 217 -
Too NIZMRICHEIE L MR OMAEERBREOBK I, ZMBRTHE» S23HHE TICEEL -
RER, & 2 VIIREIROMBK AR L, 77 —~—K (zF V7 0a—3 : Bi#E1)
T, 24~ABIHEE L 72D B, EWHED/ X5 7 ¢ VR X DEREZERIL 72, 193, AR IE D
W LTI 2 b D EFEICT - 0D 2BHEAER Lz, VEOESRIVENRDS
Bumé Lic, Bk, #oldF5 7 4+ =V FO~< b+ 2 ) vikEHRH L,

ZWBRDFEDEIEPAZREICE S bOhED, 1, BENOMROFEERIEZHS»IZT 5
HT3EFIC O WTHBEEIT - 7o

SZHER»S 6 HH (Fig. 4-1) FTREBELLER TR, SHTHOERENKRE TII L2
DIRFEDHE I, B BRDOERTH A2 ZHETE R h o1z, LL, 2HEICE S & fEH
BIRoFRE IR BB D N, 6 HE (Fig. 5-1) 1T 3B ICIRERICZE LA D 5
Nico £oTC, PR EBDATIZMIHHICRZRPEZT T LTVE 0D LRI N,

KT, 2R3 H~14HHORNCHE T L 7casgiZEic > 0T, N OREL & RO FHEIREE 2K
Uizo T OFER, 136240 F159.85 (HiPH 5 ~15) HOMEDIEAFKENED 5t

INoDfERES A, ANILZMERONRKEEBELAFMHET 2201, ATZHETHE
~2IHEE TIREKL12EH 5 01F, BHIL TV BEENOREKSSMHEIc>WT, 57 1 VU %
TEBIL, MOFEHEIC O WTHIEEATT > 1o T OFER, SAEWMOEETFLH O BRIRIE, R

Fig. 5-1 Fig. 5-2 Fig. 5-3

Fig. 5-1. The growing status of intra-ovary ovules on the 6th day after artificial self-pollination.
Fourteen ovules are observed, and their thirteen show thickening growth.

Fig. 5-2. A histological feature of vertical section of ovule on the 7th day after artificial self-pollination.
The embryo which has grown at the stage of zygotene is observed in the ovule.

Fig. 5-3. A histological feature of vertical section of ovule on the 14th day after artificial self-
pollination. The embryo which has grown at the globular stage is observed in the ovule.
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Table 5-1. The days after artificial self-pollination and stages of embryonic development

Days after No. of Stage of embryonic development
artificial ovules Zygotic Orbicular  Heart-shape Torpedo-shape Unknown

self-pollination examined stage stage stage stage

2 1 1 0 0 0

4 0 0 0 0 4

4 0 3 0 0 1

10 2 0 2 0 0 0

11 6 0 3 0 0 3

12 4 0 3 0 0 1

13 4 0 3 0 0 1

14 2 0 2 0 0 0

15 3 0 2 0 0 1

16 4 0 2 0 0 2

17 4 0 1 1 0 2

18 4 0 0 2 1 1

19 2 0 0 1 1 0

20 6 0 2 2 1 1

21 4 0 2 2 0 0

Total 55 1 26 8 3 17

WBIOAENHF COITIIBRBFTRTFT—VORMRBED NI, INLDOFERELEVE LD
tzDHs Table 5-1 Td 3,

ATZH% 7T HEOMRAKR 2 M0 > b LI, EEH (Fig. 5-2) <, o 1 HEERRBEKT
Hoto SEAMSI6HE T TOHRIE, 33D > b, RERBAHRTE /20, TXTHKR
1 (Fig. 5-3) Thoto 51T, 1THHOMKTIZ4HD 5> SHBEMWHHER T & 7o 1 I3 HRRY
o 1 HIZ OB ©Hh - 720 1SHEHDIRTIE, REWOMKAESTEX/3MED S 5 2 @I
T, o 1 @ITATERHTH -2, 1I9HEHDIRTIE, 2 D5 b G OET, 1 /#IiIZ&aE
R TH - 12 20HHDOMRTI 6 D 5 LERIRIAA 2 [, CREEHAS 2 M8, SEETHIALS 1T,
B 1 HERER AR TE L - 720 21HHOKRTIERRI & OB s hEh 2iTH -
7o

PIEofERX D, ATSZKETHEE CIRORBERE T TIcEA» SERIRIAmEIcE 2
LHE S NI, T, 17HEICEERRIEE D S OEBINIC B L TV B T E8bh - 7o, Rk
(543, Table 4-1) L7k DT, BRBIATLZHREBROUHE» SIRELF - T0BEI LMD,
ZHIRORE TR RT3 Hh 0 LET 5 LTSN, COMIIZEBT 5 & 7aEL L
THBT ARG EL D, DL, ANERTD 2 BESHERRE Y 2 v 7 PEMTS
LD VPR O F5 36 LI WHERBFH W E WA KL 9,
28T RIEL o FENIREEIR DR

F1IH R - PRERESE

ATZWEBOERE L - TENO KK OMFAEFRE BB OMMFWRAEZT -t 5, ALX
BYOBH L 0140 E T1299.2% h37% 3% L (Table 4-1), MORBEERESTIHOBATAK D & ERIK
HBHBOMRTH 5 AN, INODEKROREOBETZMHEL, BEERDOIEKE
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MBI DIT, BBIORHERICL 2 N5 DRORFE DAFEMEIC D W TR AT - 2.
HEMEHIA LR R 7 BE GRRIRIED 2 5210 H (FEHDL) ORBIIRETE T L
fo (—ERIEREARD SERILL 72) 17824000 5, EEMICE O L 72 IR%2,487f T & % (Table
5-2)6

BERTEFET LbL 0T WEREEIMO H L, hERFITEEY, BKEEL, Tra—n
TEFER, 7V - v NYFHIEB L, DROMEBKORMEIREL, 7 ) — v v F AN TEEIC
T 70 MEEDTEHIE, 70% 7 Va3 — ViR L TH S, KEMFREWE L, FROEAKRIT -
THAT72AN, 22IEHENT, FTEALSE Yy b THREEFIO B L, BEREIT-72. &
B, T05b, ROERPED SR EMER L O L, IEEICE L0 IETSH -
7o 3EMIIE, Murashige and Skoog (1962) DEMIEIB L ULy I VHHICHEE S % (w/v), %
K10% (v/v) 23+ v YvKBLU2mg/LH B\ 3d4mg/ L D2, 4-D %A, WTFN b pHS.8
KT L, BB 6m O Y + — L IT10ml 9243 L, 120°C, 15RMEMTR L, 2wt 4
Wiz, BEEI328%2°C, 3,000 lux QHEEATERREEA T TIT - 720 MERIIERE, ERHZ&E8
LcZa»ow-< D EERL, 1 7 HRICIKEPHREEEZL, ZoREFLELL, JAE
Db DG L THIFE L 720 —ERICERER D NEBICIADSZEY 51 (Fig. 5-4), MM i@l &
Db DMWED Si, & 51T, Fig. 5-595-61TA 5N 5 & 5 ICHE O 72355 5 NI
I S e v ZARREDSEH L, T ERRRR ZTERR S 2 D b» o7z, LrL, Wih
DEELNEHE TEBET 25D Bh -7, FERIF Table 521D FEdizkdic, ALZH
RTHEMSISHEE TICHE T L2336 0%EE L RERDOIEE AT - Th, MEAOREE
BSETYHERLIILETE Rk, THbL, REREEIC X 3ERIMEIRZRET 2 2 &
BRI ch 2 EEL SN, T2 T, BRUHENOREZIEERKICLD H2EEE TRE
SHTBE, YHICRESE20dicha2o kL, BEEET - 7,

Table 5-2. The results of the ovule and embryo cultures obtained by the ovule cultures

Embryonic cultures

Days after Dissected Cultured Potting 2)/(1)x
pollination ovaries ovules (1) transferred from the individuals 100
cultured ovules (2)
7 40 480 0 0 0
8 40 505 0 0 0
9 25 294 0 0 0
10 39 377 0 0 0
11 28 293 0 0 0
12 28 227 0 0 0
13 11 79 0 0 0
14 8 73 0 0 0
15 1 8 0 0 0
16 5 37 1 0 0
17 3 27 1 0 0
18 3 22 1 0 0
19 1 10 1 0 0
20 6 44 3 1 2.3
21 2 11 2 0 0
Total 240 2,487 9 1 2.3
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Fig. 5-5

Fig. 5-6

Fig. 5-7 Fig. 5-8

Fig. 5-4. The ovule in culture on the 7th day after artificial self-pollination (on the 13th day after
the inoculation). The embryo like body (arrow) is observed with collapsed integument.

Fig. 5-5. The ovule in culture on the 8th day after artificial self-pollination (on the 21st day after
the inoculation). It was observed from the cleavage of integument that cotyledon like body
(arrow) was formed and then it was blighted.

Fig. 5-6. The ovule in culture on the 8th day after artificial self-pollination (on the 25th day after
the inoculation). The formation of callus like body is observed from the cleavage of integu-
ment.

Fig. 5-7. The ovule in culture on the 20th day after artificial self-pollination (on the 18th day after
the inoculation). The embryo with thickening young cotyledon (arrow) is observed from the
cleavage of integument.

Fig. 5-8. The growing young embryo separated from the ovule in culture (on the 14th day after the
transfer to the embryonic culture). The radicles growing from young cotyledon are observed.
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Fig. 5-9. The globular embryo like body (arrow)
formed from cotyledon slice S. macrobotrys
cultured for 25 days on MS medium containing

1 mg/ ¢ BA and 0.1mg/ ¢ 2, 4-D.

ATLEZH% T HE? 5150 HE TORBEE S S REEABE T X 3R IZE SNEH 10T,
ANLZBRI6HE A 521HHO#F NABIRISME (—EI3RAD SERIL 7)) 2 REkEE# L, h
o ROEE B L » - 1R 9 iz oW TIRZY) 0 B UIAEEE £1T - 7243, 8AH L AlRE D W A
BoNDIZHMHR20BE DK (Fig. 5-7) 50 1 ik A (Fig. 5-8) Th-1tco Th, &
DOEEZEKH L Lihs, 20, KL 1z,

—J5, MREREEERIC X 0 FEFEN O REE D FEE IRAEIC o W TIRREE: #5865 2 ISR O 4 B H i 2
MERD x5 7 4 Y UIF 2R LIS L 72, 8% 2 BRZF6R L b oohic 3IEsEER S h i
bDbDH - 1208, %@%*;wwen@motoé%*ﬁ%&4@%éﬁﬁbt%@fﬁﬁéﬁ
BCEIEP T —J, BB RLEMKRU 4 BMZ8 L b O Bk, BRI A L 2
s BEE s N2 b oofiiz, BROHENICIE BRIRED ok s b oIRBMND Sht, 20
M%W@&aﬂtﬁﬁ%%ﬁAI&%%7~waiv®%m%?bt&$@ﬂ%fﬁbmqto

S oI, IIYIE L T2, 4-D 2 #C, BHUSIRNT 22 itk v, $iREED S 0 RERFEY
K OYID & OAGEMFELE b RIS U 7co = OFER, BR% 2 BEEHOKEE <5 7 4+ v 1)
FEL, %@WK%MmLt A, 2,4 DxzhENn2mg/ L & 4mg/ L TN L 723k o %
L 72 BRI 2 < DIMERIADTER SR S N, 2, 4DSa3 a4 » v KOREE L 3 2 &R
SNt LHLEBDS, AERERES T ZBA LI TER - 12,

F2IH TIED R 5 A 2Lk

ATEZEI00H HOREF 2 MMENICK» DB L, FEAZES I~2mm <)o H L, MSE
Hiic BA % 1mg/ £, 2, 4-D %0.1mg/ ¢ ZiRM U725z, 50D 2 54 2R A2BEK L7, BIR
%, FHI0HHE D 254 2 BIEK L, RLZESOH v 24L (26/50MHA) H38wb 5t (Fig.
5-9)0 ERK25H BT 3ARE%E L 2B OB Z b 7243, 7 OBIBZE L THISE L 720 #EACE:
B L7z b D bRRICEZERE L 12,

DiEoZ &, YMROKFIz-WT, FES (Bikd 1990, 1991; LIS 1994) 13 WREk
BLUYIED & ORNEMRDFE, KEWALIF H 5D v 2 — FEEK, embryonic axes > 5D < L F
Ty 2= MERORE 2D, YIREYIE O KBBEIEE O FREMEZIH S i LT 248, HEHig
F, NE(bZE D it 2 5%IT > MBS 5 EEbh 2,

B6E ALERBICLUBLONIZRRIEMETEEROER

BIE HEZNES 1 REowEE

FEHOUMEEBICOWT, 199047 H 2 HIcB G L 1 K1tk 220 HIic R L, 9 A
HE?T%®@§%MﬁLtOCﬂ%®@¥§§iTﬁ%4g@iﬁ~%%§)t RIEETOD
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Fig. 6-1. The early growth pattern of Jade Vine in the subsequent
generation (Nos. 2, 4, 8 and 10 are albino).

Table 6-1. The flower colors of subsequent Jade Vine obtained by artificial self-pollination

Flower colors

Individual

nuniber Darker than parents Similar to parents Fainter than parents

(dark jade green) (jade green) (brilliant jade green)

1-1 O
-2 @)
-3
-5
2—-1
-2
3-1
4—1 o)
5—-1 O
-2
6—1
-2
-3
4 o

oo O O
O

O00O0

Total 15 3 8 4
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Table 6-2. The rate of albino occurrence in second generation of self-fertilization by artificial
self-pollination

Pod No. of No. of No. of normal No. of albino  Rate of albino
number sowings germinations  individuals individuals  occurrence(%)

1—-1 12 12 9 3 25.0

1-2 11 11 10 1 9.1

2 7 7 5 2 28.6
Total 30 30 24 6 20.0

HEE, RFudoTid, BERTHE KOEVLORIBEEK2SHE TS - 72, FHHEIL100%,
TovE  ERD IHEIRIF36.4% (4/11EEK) TH -1z, FHUKER % Fig. 6-11C5R Ui, EHFE
W No. 1, 3, 5, 6, 7, 9BITFNDTAET, RELLMELAZDRENo. 3041m T, HFEbiE
CHEZERLICDIENo. 702.6m T, SEE3.1m ThH - 1o HEHER, FI% 3 BLEOEE R
FLL, Z0BROIBEMIIECL T, HOELLERT 29—V iR LI, COXD iM%
RLT-D, FAEMKER Y70, Bk EEoERRIICEREZREG DT, EARLEE
LR DB AR, ERAKRAR S NI, BB, RLEVEETEE L7-0ENo. 3 T
TH25E2 58 A 1 HETOMERIZ2.Im T, TOR® 1 HY7% 0 EEEE 35930em Th - 72,
B0 ®DNo. 2, 4, 8BLVI0D 4K T vE /AT, WFENbESFER, ORI L b
LOWEZPHEF &7, b Wi 7z 0 3563 #% 3 BRIH% 125960cm i L 72No. 8 T, &b i
> > 7o DIFFESHR TR THI160 cm I fififz L7z No. 2 TH - 72,

2 BEFRTHEE 1 REMYOTEm 0L R

ALZBC XD E o RO > B, T DAORBERBEEEI0ED TS5 2F & 2
Ry b (EE30cm) WA, TRATIc LTI L (Fig 6-2), FEHREMLICEZ T4
FaBLich, IhETIK6KLVBONIISKMIBTEL 2o ZOBfEHDIERICD W THE L
el A, BlLEBOED, BOMBEREZbOMHE L (Table 6-1), bbb, FHDOIE
LT, FUbD (Fig. 6-3), B o (Fig. 6-4), WD (Fig. 6-5) @ 3 @A HIH L
7o BTERREDDISVD T, M7 0 OB ZRT AT LI TRV, 2KELTEED S
L, BEOROKRD 3, BIERIOOKD S, BLOBEOLG4TH 7, OB, 18
THHMERED F2 208, 1:2: 1Ich)d TlEv, BIE, BOIBGOMEE L o kY (BRZHR 2
B 28TV 20T, BBOERICEALEEMBEORVKO®REK « SESHRI N3,

B3I HRZK2REO7 Ve KD HBHR

BRZEE—-ROEFREEO 2 kLD, ThTNERZRE RO 330HF 5 N/DT,
INSIRDVT HHFERRAEIT > /2 (Table 6-2), 7 DOFEER, 30RO T NTHAFKIEL, FEA4A
HI3OMEMIE o fee COTIE , BRI, ZNENE5E28.5%, &E9.1% T, *OWHEHH
BERE1320.0% TH - 120

ToE s EESEETHE LT Lid, BRZRBOMBELH D s ERAGEREHNCHE L &
BHOPTH B, COT LR, ERA B XTWEEMTAT o DIRETHELEL TWVWS T & ERE
T3, LIhi-T, ZOREICH 1o > TEREYIC & BIFEZHEIT L D ~ 5 offiiEkOE %5,
HKHREDO LRI MR T 2 LB R E N B, 2O LR/, EREFWEESUHRE
WOREOBEEHA S oD THBMI B I ICESNTH 5,
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Fig. 6-2. The Jade Vine in subsequent generation growing in No. 10 sized plastic
pots (A diameter is 30 cm).

Fig. 6-3. The inflorescence with similar color (jade green) as its parents.
Fig. 6-4. The inflorescence with darker color (dark jade green) than its parents.

Fig. 6-5. The inflorescence with fainter color (brilliant jade green) than its parents.
BTE EEBEREFNVEENTOBRBERLBEEICHT IEMEYOREE

FH AERRE T VEZENOKEAEY) & E3E

EIBORKELIY, XA AXTOEZMICIEFEIYEY HEWVWIEREREDOEKBEY DRSS AT
RTHBEEZL LN, £ T, /NEIYLBEEET EAH LW E 1TV 2 EIFREFE LR O M & I5
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INA A e—p OBEGEERE (Fig. 7-1, 7-2, &&17m, ER40m, MAfE1,250m2) A3, ZEE o R4
THRELIEETH 23000, BMOBEEANTTON, AERETVIRE CRREERFLEH
FHOT RIS T ORI X 2 HE) & L COESFUEEHA TSI &S, kD I%ESBT,
E2AH X5 2hERR LB ZTT - 7o
BERER1Z, BUREBRHEYEORMRE D LRI X DEEP L 2 4 AR A 1993 IR L 7o 18
BW2LERDISFICEE 2 H DT, FEERE-> THIEBICDWVWT, FRELEOFAEFIC>VT
AL o,
EfEEAIc@E S L TO WA, BEBLXCRHEIE, ROEBDTH S,
WHKE : 742+~ €/ (Chobepus didactylus) 15H
A4 v FawE® (Pteropus iganteus) 4 5H
Z A AAawE ) (Pteropus dasyinallusinopinatus) 1 8H
B Hi:eA vz (Eos bornea) 3]
TV F v A 54 v a (Trichoglossus haematodus) 5 1]
+ VY a s FaxA Ay (Ramphastos sulfuratus) 2 )
LY TRy K (Corythaixides concolor) 2 )
=V LS5YFTRY R (Musophaga violacea) 1)
. A4 T< %5 (Idea leuconoel iukiuensis) 500PC
JawF o T7HF<4 S5 (Radena similis) 30PL
7 ¥ =< 45 (Parantica sitaniphonica) 20JL
27 ahoN< S5 (Salatura genutia) S0Pt
P Eo@imo 5 b, EoRESET 2, Fi, FIRERBS LN 0B EZBIE LT,
ZOFER, A4 T< 455 (Idea leuconoe, Fig. 7-3a) & bt A > 2 (Eos bornea, Fig. 7-3b) @
b, TERMHEA SN, RSN S Nz, Table 7-11Z/R Lz kD1, THEIFERE L 7o
ZDHED 4TI O VTR A L& T A, 18700 ORI, 8KA 138, THIHS2
B, LT, 6RiM 1T, P TH, Git28kiofE rafishnic (Table o TS5 157
RiicoWT RO E=—ov#y MCHREL, FEFolRe L7oRiE, BERRLFE Vb0 TIRT
HEICHEL, ROBEVHOTHAHETTIKINTHEF LI, 055 5HEENERET, 2 EE
MTIE S (40%) Thot, D%, 199641 2H, 1997413 1 H O ARKETEE B 12, P
(CHAFEZEH A DI 0 - 1o D, BIEIC & BBATEIEFF OB L 7- ODIRRTH 2 LB R 7o
COHRMERICES LR EY 3 iEsBEI N A T3S e A YIOWMEDH DV EF
WD TH B EHEEINID, FEReA v asiEs LcalfeiEssn EHEE L, £ 0EH
FEITF Ik %0
THbLL, TEHEROE—BEME LT, L EREsEe L froftoilobnio
i & FEEROER D SHWEN, BE->TOIEAR>THET 5 Licky, FHOEZR
e, SEERDREEIS L, FiRE L2EERONIRIcH 2HEL N EHE L NOEIc 2 MA, #EHE
% C OEFROEMEBOR D S HE R EHREND 5, TO—HOITENCA + T <5 525 T
BHEBEME DSV, RS, A4 T2 5 IHHEL, BROWITEZT-72LLTH, K0H
W) % 72 22 BRCER 2 LSRN A LE 2] S O T, BAOEER»E 2 NEMRIED, L - T,
HEL &ML OB AL 5 F, EERNHLOATICH LT C EHARARETH 5, &
t, e AEBREICIEE-ELTS, EEBSEROADHELEMELNEWH LS I0mb 5
BWEEZONBEIELD, PY oy BV IR SOV EHE LT,
Thicktl, A vaREFIcibE v HEEEF LM OB OROMEZ C UMY, fhasiif
AN, BEWS OTEBFORLET ST 2, TORMEL LT, LML I0Mb O,

&
&
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Fig. 7-3 Fig. 7-4

Fig. 7-1. Tropical house in Nagasaki Bio-Park.

Fig. 7-2. The inflorescence of Jade Vine in the early phase of flowering in the tropical house in Nagasaki
Bio-Park.

Fig. 7-3. The animal and insect confirmed to fly to the inflorescence of Jade Vine.
a: Idea leuconoe (The Okinawa tree nymph) b: Eos bornea (scarlet parrot)

Fig. 7-4. The maturing pods obtained from the pollination by a scarlet parrot (Eos bornea) as a pollina-
tor in tropical house of Nagasaki Bio-Park.

FERBELEBEROLME O SRFICREBSEZ LN TES, H2EFELLTHY v &
VI ERISEATHNMBETH B, A vaDigs, FFcxr2 LEKOMRRL, fEFicit
FOEEWS &0 D, HEELHEKEE A v aoEo—cim EE o3 AREESEV. O
TEHc LD b Y w BV ASEET D, HEEELIRESO F— SRS EN, B e Y T IcEES Y
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Table 7. Naturally formed pods in the miniature model of greenhouse mimic for ecosystem. The
numbers of seeds per a pod and the results of germination study in 1995.

Pod No. of No. of No. of

number seeds sowings germinations Remarks
1 7 7 7 * %k
2 6 0 —
3 o — s
4 7 0 —
5 — — —
6 8 0 -
7 _— — s

Total 28 7 7

* Uninvestigated.

**The number of normal individuals were five and those of albinos were two.

1o EHEE L 72,

E X4 H 25 OEBREIC>\WT, Polhill (1972) (T2 v € ) ICk 2ZHAEME L TV 32,
FERRICBM T ORIV, L L, £ 248 X5 OHEFRERD OB, ESFEL, X
& THOEIOD DD - T fbZ 2R, BEHLTWwWa I &b, HANE Iy €Y ZHE
(Faegri and van der Pijl 1979) &Hf¥K&h T3, £72, Arroyo (1981) b [ERES REAE & -
TW3, 51T, BIFED S. celebicus 13, WEKEAS 1l THEDOPAEBE NS, lucidus 1TV 375,
fbrAfe, Lrbe 247 X5 LU LD TRBERBE L, REDKEDT S En»D,
Polhill DIRE =X HdT B EZEZTVWDE, bLb, TOREBIELWVESE, a9 ) HZHE
BXo# b Lz Tch b EEZ 5N3 (Polhill 1972; Ridley 1930; Gunn and Dennis 1976),
X510, bA vanEREmE LTS T2 ERHONICE s &nd, oy ) RIZKME
THD DS IRIBEREME LT, b4 v aORERERVEDEEIREE NI,

Pk, KAERZREFVEZNOERERE, 52O TERAHXSOZHITH Iz D EREROD
HEWARET L E DI IRNERNEYE LToE 1 Y aDEEIGIHL M TH 5,

H8E BETORFEICETSHRE

B1H MEETERCXARE

t 24 /X5 DT IIEA T, recalcitrant seed (HEFEHRET) & LTHIONTWA I &M D,
MEE TSR L 2EERORELEE A 1,

MEE TR MR L BT, SR AN 2 AT S 100 H H OB O 3 > O R
FRcEL D LT ARV, ik, BRELRERERAIcky, BLKEL, Tra—w
RIBERICI Y — v Ry FRICBE L, BFORHIE, 8E270%7/Vva— Vi@ LTh 5, K%
I REGEE L, THREOMARICH--THA 72 AN, 22 ESY, FerErty F TH
DL, 1RISOBRETT » 7o, B, #i7k%1,000ml @ 2 =4V E— 4 —i250ml 237 L, 120
C, 1553MEBEMLEE U 7 i ikt 2 W 7o, BEERSIEE, 284 1°C, 3,000lux D #EXT ke 165F
MRHIC X 2 BEEHTIT - 7.
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Bzt (ESEBR) Lz, ATZBRICERE L 2khoRoFRERE I, #alihr SRR
MBI TS - 122 Eo 5, WREREEEIC X 2 ERRBENORORF ZRA AT, L LENS, I
BEDNEA & BRE OZUER 33D S hs, MR RS, MR ETENT 2 & D3R » o Nisr -
too E1o, WA HURKRIESEE LT VRO REONE, >, &> TALZHRDEE
RDRGF IZH LW SIS 2 2B W EE LT, RiT, TEYFERCX 3 RERELHL
B8, THIZDWT b IREEARERARE O FEIT 13RI L e hs, EHEDFEE TICBES L -7,

T, R0 (ANLZHKIHE) 2H0T, 22 BELEAE N ChHE, 18RO/ T
AETEEKOATREELLEIA, TNTHELL, BEEETCRESNCETFR, HER
3HEL D, 2RILLLTESBK UBKZEYD, HEE BRI~ 2 B oM FEO BRI 2
P FIcER L, BEEREBTH - L FERGRL ICEVRBICEO W, ThERE L T
LIROMENEE S N, ZD%, BATIEdIMIERHIAEREL, YH%ES7c, Fig. 8-11d3
HF1%16H H OIS T, Fig 82 320HHOD 7 VE /HiTh %, IEHHIRTE SHiRETsH
Z0ICH L, TAE/HoTESSEZRCEMCREERELTVAEY, ERREIZEASREL

Fig. 8-1

Fig. 8-3

el

Fig. 8-2

Fig. 8-1. A seedling on the 16th day after seed germination in sterile condition. It is thick-
ening the volume of its cotyledon more than two times, green color, and just extending
its budlets and radicles.

Fig. 8-2. An albino of young seedling on the 20th day after seed germination in sterile
condition. The young seedling thickened the cotyledons more than two times in
volume. The white cotyledons were turning to be slightly green color. The subse-
quently developed leaves showed very light pink color.

Fig. 8-3. An actively growing seedling on the 60th day after germination in sterile condi-
tion.
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TWd, Fig. 82 07L&/ W3 MEHEERGSOH H 2 8c, FEOMEEELL, FiEdRa
WCEEAE L, B 1 FEERNE L /RT3 I3 EINAEIC 7S 5 72, —7, Fig. 8-1 OGO E%
BYHRZO%RS, MABELZTOR THTEEPPEARES Y, E2F LI MESE1
(Fig. 8-3), 0T, BRIGOERMEILT 255, HEZH L THEEST, 2ERDELERE
L7co TOXIIIEEBYEIR, EIXX> THBROT VI = a2 L L, HESEAL
BORD, MREEZBEORIBL TS, EPRESTRETH 5 T LML S,

Pk &ipd, RERIOTAET2MENICHEO H L, WEKOASICEEL, 145 EER
ETRUMEEZARICT 2 MELE L, EOTHTHETTH2 L2145 X5 DBT OERHE
Fi o REEEEZBRT 22010, O TEESEMNTEETHZEE2 2,

BIE BB BE

i, WAEMYIOEENEISN, TOBMEREENZ ENEENTVD, LHLEADS,
BUIR M BUE AR D BIEHERR I & - CHEEQAEMBERS CEARNTEET O RHE b 0nE <,
Z DR RIFE DML BB TS0 £ 24 /1 X5 Strongylodon macrobotrys A. Gray (2n=28)
BTO—PIELEZ B, AT 4 ) EVEBOR SN BRI LAEELB VW 2R 0
HAAEY T, BAEMTEEEOBC X vEAEEI TV, FAEICIZ19644EHE X »
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Summary

Considerable numbers of wild plant species have been threatened with the extinction in late years,
and their breeding and conservation have become the issues to be addressed. However, their basic
information such as the modes of reproduction is not still in our hands at this moment. Thus, the
modes of their reproduction and the methods of their conservation should be established as soon as
possible. Jade Vine (Strongylodon macrobotrys A. Gray, Leguminosae, 2n=28), which naturally grows
only in the tropical rain forests in Philippines, has been feared to be on the verge of extinction in their
native living areas due to its deteriorated environments. Although the species was introduced to
botanical gardens in Japan around 1964, it was not recorded that the pods were naturally formed in

greenhouses. Therefore, we have studied to elucidate its modes of reproduction and to establish the
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methods for its breeding and conservation using the artificial fertilization and tissue culture tech-
niques. The results are summarized as follows;

1. Jade Vine used in this study were provided from the cuttings which were derived from the
seedlings introduced from Singapore to Koishikawa Botanical Garden, the University of Tokyo. They
were planted in the tropical rain forest greenhouse of Tsukuba Botanical Garden, National Science
Museum and were referred as TGB acc. no. 33040. They annually bloomed, but never produced any
pods.

2. In the examination of floral organs and pollen fertility, no malformation was observed, suggest-
ing that the infertility may not be caused by the malformation of reproductive organs.

3. Thus, the histological experiments in detail were performed on stigma before and after artificial
self-pollination. As the results, it could be beared the pods. The important points are as follows; (a)
It was observed that the pollen grains were deposited around the stigmas at flowering time. (b) The
pollen grains appeared to be disturbed the approach to the papillae by dome-shaped cuticular layers
which seemed to penetrate from papillae on the front edge of stigmas. (¢) Breakdown of dome-shaped
cuticular layers by finger-tapping helped the reach to papillae of the pollens.

4. A novel method of artificial pollination using the tripping allowed the reach to papillae of pollen
grains by breakdown of dome-shaped cuticular layers without any damages of papillae. The pod
formation was induced by this method.

5. In order to research the pollinators which are naturally fruited Jade Vine, the plants were planted
in the tropical house of Nagasaki Bio—Park in which natural ecosystem is reproduced and maintained.
Natural fruiting of Jade Vine was observed, the seeds pullulated and consequently produced their next
generation. The scarlet parrot (Eos bornea) free-ranged in the greenhouse was assumed to be a
pollinator for Jade Vine. These results suggested that the maintenance of natural ecosystem may be
crucial for breeding of Jade Vine.

6. However, the pods started to abscise on first day after the pollination, most of them (99.2%)
fallen on the 14th day, and finally, slight ones (0.05%) were remained without falling. It seems that
the early dropping of Jade Vine fruits do not caused by the incomplete fertilization, because the
development of ovules and embryos is normal.

The histological examination was conducted at the developmental stages of embryos in the pods
which fallen 7th day through 23rd day after the artificial self-pollination. The results showed that the
juvenile pods generally abscised at the zygote or early globular stages of embryo development. Thus,
the process of fertilization was considered to be normal. In order to retain these gene pools of the
embryos in fallen pods and to amplify their genetic variation, the ovules in fallen pods, which were
obtained on the 16th day through 21st day after artificial self-pollination, were cultured. And then, the
culture of the embryos in growing ovules (ovule-embryonic culture) gave the seedlings which were
able to pot, suggesting the possibility that the embryos may be rescued from the fallen pods.

7. All seeds obtained by artificial self-pollination were potential to germinate. However, the occur-
rences of albinos were observed at high frequency (about 28%). It is likely that a heterozygous
advantage has been maintained in wild populations of Jade Vine. Therefore, it was strongly suggested
that natural pollinators are required for cross-fertilization to maintain their heterozygosity.

8. The Jade Vine grown from the seeds by artificial self-pollination bloomed by 4 years after the
sowing. The florescent colors among 15 flowered individuals were divided into three types i. e., three

darker, eight similar, and four fainter than their parents. The segregation indicated that the Jade Vine
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are heterozygous and produces genetic variation in a subsequent generation, suggesting the possibility
of selective breeding as a garden plant.

9. The tissue culture method was demonstrated to be useful for production of Jade Vine plantlets.
Ovules harboring the zygotes, globular or young divot embryos were cultured in MS medium
(Murashige and Skoog 1962). Although the early development was successful, its germination failed
to be achieved. The possibility was found to rescue the embryos in fallen pods.

10. The young seeds obtained from the legumes before the dehiscence were cultured in sterile water.
All of them germinated and their plantlets were obtained. They were growing with swelling of the
cotyledons and remarkable elongation of the vines for more than two years without sub-culture. This
indicates the possibility that Jade Vines may be preserved for a long time by repeated sub-cultures. It
seemed that this method is exceedingly effective for breeding and conservation of Jade Vine, of which
seed life is short. Also, this culture of plantlets from seeds was considered to be extremely useful for
reintroduction of the plants to their natural habitats.

From the results described above, it was shown that this study provides the precious findings and

information for breeding and conservation of other endangered plants as well as that of Jade Vine.
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