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75 0F 5 AREBOEFEY i3 5 RAPD ¥~ — B —1EHOEA

FEREE - SRt - N K- & IE—

75 TF T AREM (Gladiolus gracilis) D&Y #2513 % RAPD X — 7 — D EE %2 HA 7.
G tristis X G gracilis DRAGHETEHEOLNLSHER FR.ER) IBI5F ) OFELER
FHMlc XD HELZECA, BEEKRLESEEKIZ L 3ICHBELL. FYoAELTERED
BUZIZFICEE IR A DNk o 7o RICEERE L BEEFMEEZ L0 10 BET O HWTS
J LDNA DSV BEERL, MBRTEMERT 4 HEO 7 I 4 v —%2HWTPCR 217>
R IAFNEFRONVZIEERN L RAPD BRI E Nz, Thb0 ) bER, BEHEOLM
KIZEBTE2FNZFRI1IBETODRAPD # STSIEL, AFBEFEN<— 7 — (KI16-
420STS) B L ERFEESEEN v — 71— (K7-2455TS) & LCEIELZ. S HIHAI iR
L-AEEAE ERFEEEZHCC, RBRLRRN - —0FEDO—HE2ARBLILICLD
BIR L7z~ — W —OBFRABEMHBEL-L A, BRTEARERRRENDODOW LD~ —

H— PR THET A L TEBEOBREKRICHAHTE L EPHLNEE ST,

* — 7 — I : DNA marker, gladiolus, RAPD, floral scent, wild species

I. #

il

75 T% 9 A (Gladiolus x grandiflora) 137 X A FHZ
BT HERMIEE T, REETIIEEE AL, WL RE
THEEB MO 272 505 KEOFELEERHE
D—DOTHhb. 75V 5 ABHEYWIIERT 7V 7 %P
LIS, FR7 7V H, RV FAANBEIFL—F LTI
SRR INTEDY, XBIET2FEMOBIIBAE
255 fi & Ty % (Goldblatt and Manning 1998). L 2»
Ladb, BEOEEEEbTr 6~ 7HOFEELH
HLLTERSRAEE W) EBADH Y (Anderton and
Park 1989, Barnard 1972), ¥ 7-#O#HOBEHEOBEL &
HTHRMOBHAIIN 2 OFAEHFES L TwaHIC
FTELRVWEIRTWE I LNS (5T 1989), £DOMKE
SO AR RN & REFEMOB LI IE»r b o
THEHT, BENLEEREL LTOMEELZROTW
2b0EEZ NS, THETIZEET 7 7 REDH
ARAIE - L2E S, PICREVEAETLIOD

SHEETAIEVFHL P E Lo/ (FEDS 2002). &
BIEEBFRICBVWTEELRBETHY, EHRILLEE
BOERKIZIGZ B aEREOFEM & L T2 ORI » R
Shb, ZoZerb, RAXFAEELRAHLFEN2E
HERIIINBFEVREAT L9V AOFRITIY M
ATVEEIHTHEHN, 77747 AL 5 HIE
FTI2~ 32 ETH7-DFRORENE N T LW
BEoTEY, HHETAREALZA T AHELREIC
BT 572D O BT ESRD LTS,
DNA ¥ — 7 —BIEEM L 1X, HWEEOEET I
EENICH CEHT 5 DNA BF 2 v — 7 — & L TEk
AT BHEHEMTH Y, MMTEOEVIZ L D RFLP
(Random Fragment Length Polymorphism), RAPD (Ran-
domly Amplified Polymorphic DNA), AFLP (Amplified
Fragment Length Polymorphism), CAPS (Cleaved Ampli-
fied Polymorphic Sequence), SSR (Single Sequence
Repeat) 3 & UF SNPs (Single Nucleotide Polymorphisms)
ENFOFEELTHMLNATWS, T/, £ 2 TiEWd



HLHRESE Miyamoto 5 2001) B & O R IKILE
(25 2000) %, FEFTIEIN T Y4 ORI SR
¥ (Suwabe & 2002), FADEK - B (Nunome &
2001) ¥— @ Pepper Mild Mottle Virus #&HiME (12 H
5 2000), My (WHES 2003) BLUTAT YD
HEBME GELS 1999) &, RETIZY ¥ TORSHEE
IR (BRES 1999) BL U=V F Y OREM (R
B 5 2001) %, F7:7E& T3 0B ERIEHME (Malek
52000), H— A —¥a yOEBKFEIME ONFIFS
2003), ¥ BEUWREIUE (G - T 2003) BXU
AA — h E—0D% & MNP (Hanada and Hirai 2003) %%,
TAx OFRBEIZES L2 DNA v — 7 — A el S hE
BOFHEZHRLTL-DIHHSh20oH 5.
LD s, KFETIES I T4 FAIIBTS
FYORSBEOMFILER S 720, FEM(G gracilis)
OFEN ZHIHNTESDNAv—h—DERERA. %
BARBIEIE, BMHKES D 5 Fuf ST % tig s i Lif 5
REHE N4 FF27/uy—/) [75TF 5 ADOMM
THEEREIZ BT B DNA ~— 7 —FABM OB (1997
~2002) OYBAEZITTERLADDTHS.

I. ¥REECHE

1. HBREROBER S L SiFERE
SYEROBTROI2ODOHB L LTIL, RAPD O3
BNV FERED LIZER L7 Y Fa 75 A (Takatsu 5
2001) b T, LGB 5A5 =BT A G tristis BX T
G gracilis # 7z (Fig. 1). CZOHbBFEHRELTHY
72 G tristis FREROEBERL, Fa v IHROEN %
WEUTCRETAEREROETH S, $7- G gracilis
BREFEROLBERL, FEPIER I LKROFEEL R
THLBOEEEME L THELRETH L BEDS
2002). =i OFEF % Silverhill Seeds Co. (r—7% %
v, BT7UN) KOEBAL, SEEIYRWE, E
FEREL RO FBEES (EE 12 om) (S LT 4K
EEHOA T AEEN (12T ~30 T, 500 ~ 900 u mol
m?s') CTHERL, RAEREL S FERRIAC—ED
& THEE (NPK = 6.5:6:19, 1000 f5#) % 17-o7-.
RIZ G tristis X G gracilis DAL TEM L7 F K%
HIEL T 1997 4 4 Ao #EN F.£F) #1537,

Fig.1. Wild gladiolus species Gladiolus tristis (A), and G
gracilis having good scent and blue flower color (B).
Segregation population (F,) that used for selection of
RAPD markers, have been produced by interspecific
hybridization between these two species.

SEEER OFFIE LEROSMETITV 19994 4 AL
BhzBz. ShooREMAECOWCHRIERE, T
A%, ERaBLUEYODFEFICOVWTHEZT L.
HEHBIIHRERZ EEL TR O —FIELSBIET S TO
A%E L, $-FH)DAMRIOWTERISERS FIET
SEA L7z,

2. 4/ s DNA /ST DIER

SEEFICBIT 5 EBEEOE ) DFMEIZOWTIE, 1
ZORBD B HFEEAH»ERTMIC L > TR L2, F
DOBEIFREFFCLIVETELT LI EFMON
TWADT, FHMllZEROFAT 10 BHEIZIT) 2 LIiHi—
L, Iz 1EEICoWTAR L ED 2 BEIZH D &7l
BiTolz, EOI2EMEIEIEMICHA ) RETHE
BLERA—RAOFEY OFELFELZZ. ZoXHICL
THBERICBVTEISHY, £3F) % L LFHES
hizfik (UF, zhehaE&EE, KREREETS)
EFENEN10EETOREL .

KiZZh & oo EFE100mg A 5, Nucleon
Phytopure % v b (Amersham Pharmacia Biotech., UK)
\2& ) DNA % L7z, il L7-DNA % 08% 7 A
O—A7F NV EBCZERKEIC L DEME L DIZRRAL
TERLZHE, 25ng TOREGL TV 2B LA (B
T, BYZATHREEKCTHRT AV % [HHENVY ],
FE)EESRWRETER TSV & [EESL
71 L#95).

-



3. EUDHELEHRANT S DNA v —H— D&k

FF 260 EEDIEE DT 5 4 ¥ — (Operon, 10-mer
kits) % BT PCR % 7\, G tristis & G gracilis O
T%HE %R PCREWLMIET L7717 —Z®;KkL
7. RiZhooT7s4<—FnT, 28 B &\HE NV
I BLXUERNVY) OV DNA 88 & LT PCR
2TV, ENERONN IR RAPD OEKRE
A7z, PCR DRESRMIX 95 T -9 5DRERNHK, 94T
148, 40C 2%, 72T 34 @HA7N) &L/
FPCRESH (50 w 1) DMK, 10 mM Tris-HCl
(pH8.5), 50 mM KCl, 1.5 mM MgClL, 200 u M dNTP
mix, 0.2 y M 79 1 <%, 250 ng #% DNA, 2.5 1= >
b @ AmpliTaq Gold™ & L7z, PCREWIEIS p 19225
% 7 HBE—Z4 L (NuSieve 3:1) & A/ ERKENHE
RL, Ny FERF—ERHEL.

RIZ, BEENNVY 38TV RHEME LTEK
ENRAPD ®H b, N7 #HBIE 58 EMAC@EL
THET LD AFBRERERN~—H— L7233 8EH
FIFRN~—A— L LCEKLL $hbb, WAV
YR RAPD 2 BT A /94— % AT, €1
FRONN 7 2 KT 5 10 BEORPE» S Ml L7
DNA % ##l & LT PCR %17\, %% D RAPD #& A
HBBLTEDONE DB, EERE L. PCROZKMAE
kot h L.

EoICHBEL RO ONFRN~Y—H— (PCRIZE
LIIBWIH) 12oWTiE, 7Hu—2X VXL
T, Genecleankit I (7F+23) 2HWTHHETLIL
X hEIL 7. F/2, ThoOBIRRF IOV TiER
R EBELPICTHELEDIS, 57 KMBLU3 KHFED
B R BRGNS STSED 72D T F4<w— kv FERE
Lz, ROTHEALVZ 2HERT2ERENOMEMKL D
HULAZDNAZSRIELTIROEDTIA<v— Ly MZ
XD PCR%ZITW, HEMN~—H— DSTS (Sequence
Tagged Site) ft Z 3 L7z. PCR OiRE &1L, Kl6-
420STS v — A —{ZDWVWTiZ 95 C - 9 FDRIEDOHE, 94
T1%, 65C-2%, 12C-14 @5H4270) L L,
F 72 K7-245STS = — # — 22\ Tt 95 T-9 5D RED
%, 94C- 14, 55C 24, 2T -24 354 4~
W) & U7, £7:PCRBULHE (50 u 1) DAMBUIEARR
CERERBE LD, 794 <2—l20wTiE05 1 M

TOSRML 7.

¥72, STSILLZzv—H—DEHBEHETL7-DD
MEELT, 49, WALV 2R TADOIEHL L
Mo fzAEEE, Fo3EEEAE 108KTOSBER
OHpLFIEK L. RTEREFROBEEDL S
HMLZDNAZSHRE LT, LEDTIf~2—-Ey |
BIUEBIZLIBPCREIT-oTHYOEME STSILL
PEERNT—h —OF L BB

I. HERBEVEE

1. PEBEAOKMRES

G. tristis X G gracilis D EET, 119 BHEO G REER
(F. &8 25 on/z. 209 % 56 ffkx HoTEEHR
DEYVOEEXERFMLAL 25, G gracilis RDF
B AT AAEEMEEE BERBEOSEMEIR 13 ICHS
THZENREINS (Tablel). 2O 25, G
gracilis DF DB HE—DHLUREFHFHES LT
ZEREMEA R SN, FY E VI REICOWTIIEH,
BEOBETPESELTCWAIENTFHEINED, 14
CBITAFVRDLICHE—DRIEFITHARINS LI
FEENDLHEE D H S (Cordeiro 5 2002). SEDZ S It
FADHEFERTAERDL LS IS LIIHFAPLETIED
2500, CORMTEEEINOEREEIZATED
HBOEBEITH) L L L, FEMEMAE 10 A No.13, 33,
40, 44, 52, 86, 87, 93, 100 B L U'111), EFFE&%
10 fEf& (No.1, 5, 17, 19, 75, 91, 95, 97, 103 B &
?104) #ENFNREIKL, ¥/ ADNANILV I RER L
7-.

LIAT, Ggracilis DED R FEUBHELELD L,
RAPD iZEH~—H—TH 27D BEFR/ED I ok
kL AFOBELBRNTE 2 (Fig.2). 20749

Table 1. Segregation of scented plants and unscented plants
among F. population derived from interspecific
hybridization between Gladiolus tristis and G

gracilis

No. of No. of

Total *-value (1:3
unscented plants o Xy (1:3)

scented plants

13 43 56 0.09 (P=0.75)




Unscented plant Scented plant
AA Aa aa

| l

Fig.2. This plate shows a relationship between phenotype
and putative zygote type of segregation population
(F.) derived from interspecific hybridization between
Gladiolus tristis and G. gracilis.
RAPD as a dominant marker is not able to divide
homozygote (aa) plant from heterozygote (Aa) plant.
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Fig.3. Distribution of days to flowering among F, plants
derived from interspecific hybridization between
Gladiolus tristis and G gracilis. White arrows
indicate the days to flowering of parent species (G
tristis. and G gracilis), and their F, plant,
respectively.

ThiE, BEEATHEEZIGRILIRTE 220, §
HEOHEL S IXHFHAENBE . ThE5DZ 95, KiF
RTEAEBEICKRY - -z, BEREMEC
BRENRY— -2V THBEE T 7.

B, THEERIBITIEBEIOVWTHEEREL
TolbZ s, FFEHEIL 181 ~ 190 BiZ (Fig. 3), ¥
EERBIZ4A LA ICENRFRE -2 2R LA
(Fig. 4). SEEOEF)DOHFEELEBLOMIIZ—ED
BERIALNT, G gracilis DIEBTHAERDIERZ
FVAREIEIAMENd o7 (Table 2).
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Fig.4. Distribution of flowering time among F, plants derived

from interspecific hybridization between Gladiolus
tristis and G. gracilis. This plate shows a comparison of
flowering time in 1999 and 2000. Many plants flowered
in April. E: early, M: middle, L: late.

Table 2. Number of scented or unscented plants in each flower color among F. population derived from
interspecific hybridization between Gladiolus tristis and G gracilis. No relationship was

observed in a trait of scent and flower color

Flower color

Trait White(%) Pink Purple Other Total
Scented 6(46.1) 4(30.7) 2(15.4) 1(0.8) 13
Unscented  11(25.6) 20(46.5) 9(20.9) 3(0.7) 43
Total 17 24 4 56

2. FVDOBHJ|EHAT S DNA Y —H— DBk

200 BEO T4 v—%HWTPCR ¥fTo72L T 5,
R4TBBD T T4 < —"T G wistis & G gracilis D TEH
PRI Ehiz, Tho 84 FBHN 7S94 v -2k % PCR
DR, I0HEEO TSI A —THALIEIZSRER LR

7. 2 » 5 b8 # (OPA3, OPD2, OPE18, OPGIO,
OPG18, OPK1, OPK16 ¥ & UF OPNIS) TIxHE/ SV 712
FRMZ, /21 (OPC2B LU OPK?) TRERE
2NV 7R R M RAPD 25880 Sz (Fig. 5). RIS
N7 BT AMET LIRS DRAPD OF #5 st



Lz h, BEBEETIZOPKIE 74 =—12L 0 900 FHEIZFNFRBIEISNAN Y FORPSEEICEEL

bp fHELZ, BEEECIIOPKT 794 712X ) 350bp Twiz (Fig. 6). ROTINEDN Y FOSTSbd A
ok A, FTHEBEEEREMNAY FIIOWTE, #E
QPDZ . _QFKI6 OPCz  _OPKJ L 72 K16-U98 (ACCTCACATCTCggCACAET) 7 5 4

M sB usB sB usB sB usB sB usB

7 — B XU K16-L498 (CgAATCCTATTTTggACCTC)

T5 4TS L DVEEESN YA X (420bp) ICH—O
MERRE SO N, FAEFREREN ALY FiZow
T K7-U46 (gTeggCeAgAAAggAgACAAA) 7T 47—
B L UKT-L271 (AAACTgATTCgeCTegTeAT) 75 A4
Tl L DS A X (245 bp) [ ZH—DBIERT
Faissh, Zhoo SIS v— 7 — A B 85

Fig.5. This plate shows the specific bands amplified by BT LEBREN T DNAY—A— L LTHETER A
PCR in the bulks consisted with scented plants (sB)
or with unscented plants (usB) derived from TR AR SR (FREFNKI6-4208TS B L UFK7-
interspecific hybridization between Gladiolus tristis 245STS L5 5 1 Fig. 7).

and G gracilis. White arrows show the specific
RAPD in each bulk.

OPD2, OPK 16, OPC2 and OPK7 indicate name of
10-mer kits of OPERON. M: ¢ X174/Hae Tl + 1
/Hind T .

Scented plants of F, population Scented plants of F, population

M 13 33 40 44 52 86 87 93100111

M 13 33 40 4452 86 87 93 100111 usB

(—

K16-4205T8

Unscented plants of F; population
1719 75 895 97 103104 91 3

Unsce nted plants of F; population

M 1 5 17 19 75 95 97 103104 91 M Mo

K7-2455TS

Fig.6. Specific bands amplified by PCR among individual Fig.7. Specific RAPDs were converted to two sequence tagged

plants in segregating population derived from site. A: K16-420STS marker was amplified by PCR
interspecific hybridization between Gladiolus tristis using specific primers (KU46 and KL271)in all of 10
and G gracilis. A: The RAPD of 900 bp generated scented plants.

by OPKI16 primer is amplified in all of 10 scented B: K7-2458TS marker was amplified by PCR using
plants, but not in the bulk consisted with unscented specific primers (K16U98 and K16L498)in all of 10
plants (nsB). unscented plants.

B: The RAPD of 350 bp is generated by OPK7 sB: The bulk consisted with scented plants. usB: The
primer amplified in all of 10 unscented plants. usB: bulk consisted with unscented plants. M: ¢ X174/Hae T
The bulk consisted with unscented plants. M: ¢ + A /Hind I .

X174/Hae W + A /Hind 1 .



3. #EiEL 7 STS ¥ —H — DA FHEEE

KT, BB L-EFEE Nog, 11, 31, 34,
47, 80, 83, 90, 96 B LU 110) % & FIZEEMEAE (No3,
4, 18, 20, 29, 30, 37, 43, 46 BLU'48) 2 HWT,
BERL2STS v~ —OFHEIZ > TR L2, £0
E% Fig. 8 8 L U Fig. 9 [7RT. K16-420STS (A&
HERY<—H—) [2OWTHE, HZEKL-EEHE
IZIET_THENZ D OO (Fig 8A), Bzl B#kK Lo &
EHE 10 BERO S B 7T EECBVWTLRED SNz (Fig
8B). TMI L, Fig SBIlBW T T~/ —DEEVED
SN Fig 2 1R L0 L 5 WEBEHBEEO H LD~
FUEERTHAH D CHBEINL. TOHIIDWTIREE,
WEOABEELAETAZ LI VIERLARENEE
BHTHD, SHINCOFE)OGHEELBETLZ

New selected scented plants of
F, population

M 8 11 31 34 47 83 B3 90 961l0cont. M

IR TELRLOLEZONL, ZOLHIT
K16-4208TS 122w Tid, G gracilis DE OV HRE L H B H
BEOBEYALTWL I EARBEN:. 58, JIkR
MEAGHLEICL ) PBERLER L THEEAFHEOR
HEFTHILEFHLLOD, Ky—h—%EEL L TE
BAfFonBallld, v—71—2E75BE0L L L
LAEBEFVZAETAEASGERTEZ0 LS
A, F7, FEEOIIICKIC4208TS 220w TIEED %
ETHLVIOBEE-HLTHNR T LI ENLEDK
SOEEIZEDLBIEFORA THLTRELH L7,

DNA OHEREEF Z b LIC LoHEEREORE, AE
GEETFEO-REALDLEP o/, BRELEZOENE
EFELTHESRTWE LD, ¥ YV Y (Clarkia
breweri) O L1S (S-Linalool synthase : Dudareva & 1996),

New selected unscented plants

of F, population

4 18 28 29 30 37 43 46 48cont

-

K16-4205T5

Fig.8. Amplifications of the specific STS marker in new selected scented plants or unscented plants of segregating
population derived from interspecific hybridization between Gladiolus tristis and G gracilis. A: K16-4208TS
marker, specific to scented plant, appeared in all of 10 new selected scented plants. B: K16-420STS marker

appeared 7 plants of 10 new selected unscented plants.

cont.: water. M: ¢ X174/Hae [l + A /Hind 11 .

New selected scented plants of
F, population
M8 11 31 34 47 80 83 90 96110 nsB

New selected unscented plants

of F, population

M 3 4 18 20 29 30 3743 46 48sB

K7-2455T8S

Fig.9. Amplifications of the specific STS marker in new selected scented plants or unscented plants of segregating
population derived from interspecific hybridization between Gladiolus tristis and G gracilis. A: K7-2455TS
marker, specific to unscented plant, did not appear in new selected scented plants. B: K7-2455TS marker
appeared only 5 plants of 10 new selected unscented plants. nsB: The bulk consisted with unscented plants. sB:
The bulk consisted with scented plants. M: ¢ X174/Hae Wl + A /Hind UL .



IEMT (iso-eugenol O-methyltransferase : Cseke & 1998) 3.4
" BEAT (benzylalcohol acetyltransferase . Dudareva ©
1998), 735 (Rosa hybrida) ® OMT (O-methyltransferase :
Vainstein & 2003) & W0 BoR, ZoZLbHFE%E
BEOHER, — BT HLBEFVRMSIN o7zl D
HO—D2THoLEZONDL SHIEIERY—I—%FTU—-T
&L T G gracilis ®» cDNA 47 F)-D A7) - =2 7 %%
THTET, FOURGOBEEFOMO, OBEELE 758
BT BN RERELD L. F0E, w7070 A2k
DR R A )= FIZE o THIZ NS OFDR T
DbABIETFOBEMEIPHEEBESN > 0H5 (Vainstein H
2003). SHRINLOM AN EL ZLIZINENCE b LB R
FOBRPER SN AL H/F SN2,

—77, K7-2458TS (MEMWERFEN~—F—) 220
T, FEEEICEE KB E o725 (Fig 9A),
EEBARICB VTR0 5N EE 10 A s ki
Bt o7 (Fig.9B). ZDEHET—H—IZ2o0Tid
B TIEA AR C EAVRB SN2, Fig 8 B &
U Fig. 9 ICBVWTERFBERIIBIT2HAEHEAERNB X
CEFEREREN - —OFBEX KT L L, EEH
) 5 K16-420STS 2 6 &§, 2D K7-245STS £ ¢
AfE{R (Fig. 8B % & OFIZ Fig. 9B 123317 % No.20, 378
LU43) 1k, EHEBEO) EORTEKTH L LIRS
ha, ZORIEOPVWTHEBEZHBLTERLLFE
MOE)OTMEREZBET LI LIZL ) SHREETE
5b0LEZONLD, BRATIEZOLHICTWAD
~—H—EHAEDLETHETAILT, BEILEIE
HERWEEREBILERT 2 LM ETH LI LN
RENT.

LEZAHT, BRLIY—h—OHABERIIBNT
K7-245STS (MEMAKRN~—H—) ORD LM
A5, EEMA 10 BAH S BAEICE T - - BEEH S 2
TR, FRO—2L LTHBERICB) 25 5HE
R EHEBEERORINCBNTRA PO H o722
ENEZOND., SHEIZERHMEIC LY SEREHO&HE
HIZOWTEHE ) OEEL BRI L 72, REOEEDEFD
BT AR OE R I, BRSO IS
200 ~ 300 C L& <, BiRTRAELETICES OMIgH
CHEORATRTHEE (WER) OFFEZVETLH 5
CERERHINTYS (P, #E). 77U+ 7 AL

HMOFBZRDTIZOWTTFRWIIHAELZE A, Rk
VFO— NGB EOBROFTEGBETH S Z L HHE
ENTWDE RREF—%). ZOLDIERPOERTS
BFEERDDBMETH - lz0l, BERRSEZEALTY
TH [FHDBev] L) HRI o BRI FEELL
WEEED D, THERCBIZEYOEEOERNICE
WT, FHEBGBELZEEREALRELLZZLIEZOND.
FHZDNAR— A —DEKOL-DIZIE, HEERICE
JHEMETHIREDOEELHBVEELRL v bR
b, INHOTEHhn, SEEROEINICH: > TR
BICMRABESMFICE D ERRTONERZHE LT
L TH2LT, SREGYTL2RIETFORLERAT
LIEBUETHLLEEDNAL, —F, REEVLS
FTCHOEREIFEYRSPERL 2 TREEICIEIHH
TELVWEVIERLH LD, ZOHICHE L TRRE,
NG DOEFERERICEDLLWEDEE (Watanabe S 2001),
RF2ZTOEZEFTORBELNERBOBRR ) X A
(KABS 2003), D AIVTDIZBVETOERER
DL (L5 2003) BLOEE - RBESIF2=7
DIEEOIREICS LIFTEE CEH2003) 2 &, £ED
FEERFOEERB LOTRED A H = X L2200 T O
HHEADOOH Y, FHEOERIFI-NILIALTHS.
Dbk kdic, AR CIEEDESMLESES &M
FFCEDLDNARY - —%13BHTENTELNY, G
gracilis DF D ICHEEIZEB T AL E2HR Lz~ —
H—EZB o b ol Sk, SHMEROERHEEICE
FAFEREEATUAKOXEE LA L TEERE) D
HRIZOWTRBSHEL M CTHRINETIZ LT, 7
BEEMOEEZFMATEE 2 VFEOT—I—D
BIRICOLBBbDOLEZONS, £/, FFTVETA
BFAFICIE, SEFHE LY G gracilis DA 8 T &F
BIATOHFENVEETHLONRANEENRTWES
(Goldblatt and Manning 1998, &i#t 5 2002). 5#it G
gracilis UN O AR OWT L HEREEMELTHHL
TWZERFRELT, TREFROFED IHEB L
DNA v — A —DEREDLITo TV E/2W.



W
AHFREEITIICL), REREERE LY 7 —RXH
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Trials for Selection of RAPD Markers Linked to the Floral Scent Trait

of Wild Gladiolus Species

Yasumasa Takatsu, Kazunori Suzuki, Takeru Gonai and Masakazu Kasumi

Plant Biotechnology Institute, Ibaraki Agricultural Center
Ago, Iwama, Nishi-ibaraki, Ibaraki, 319-0292, Japan

Summary

We tried to select RAPD markers linked to the floral scent trait of wild gladiolus species (Gladiolus gracilis), as breeding of
gladiolus using interspecific hybridization needs a long period to flowering and selection. Floral scent of each plants was evaluated
by sensory evaluation in segregation population derived from G tristis X G gracilis, and it was showed that a segregation ratio of
scented plant and unscented plant fit to 1:3 ( x *-value=0.09). Genomic DNA extracted from 10 of each plants (scented and non-
scented) was mixed and consisted two bulks (scented bulk and unscented bulk) . Specific RAPD were screened by a bulked segregant
analysis using these two bulks, and one of each RAPD specified to scented or unscented plants were selected. Selected RAPDs were
converted to STS markers named as K16-420STS or K7-245STS, respectively. Efficiency of these markers was confirmed by bulk
segregant analysis using new plants, and this analysis showed that it is possible to divide unscented plants from select scented plants

among progeny by combination use of these markers.

Key words: DNA marker, gladiolus, RAPD, floral scent, wild species
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Production of Transgenic Melon Inserted Cucumber Green Mottle Mosaic Virus Coat Protein Gene

Misaki Kashima, Ayako Otomo", Hiroshi Ezura” and Ken-o Tomita

Plant-Biotechnology Institute, [baraki Agricultural Center, Ago Iwama, Nishi-ibaraki,
Ibaraki, 319-0292, Japan

1) Ibaraki Horticultural Research Institute, Ago Iwama, Nishi-ibaraki, Ibaraki,
319-0292, Japan

2) Institute of Agricultural and Forestry, Gene Research Center, University of Tsukuba,
Tennoudai, Tsukuba, Ibaraki 305-8572, Japan

Summary

In order to increase the disease resistance of melon against cucumber green mottle mosaic virus(CGMMYV), CGMMYV coat
protein gene was introduced into the red melon variety 'Vedrantais' in the sense direction. The progeny CGMMYV test of transgenic
melon producing the coat protein revealed that the first signs of infection in the transgenic melon were delayed 3 to 22 days compared

to those of the non- transgenic melon.

Key Words: melon, CGMMYV, coat protein, gene recombination, virus disease resistance
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Table 1. Two-way ANOVA (F value) with average by month of yield, mean percent soluble solid

(Brix %) and

mean firmness (kg/ ¢ Smm) in strawberry cultivars

Factor Degree of freedom Number Yield Weight solll)x Zrlcee:(:li d firmness
Cultivar (G) 8.34%xx 3.89%xx* 12.78%%* 56.82%**
Month (M) 11.46*** 10.96*** 34.96%** 38.86%*+*
G XM 24 7.20%%* 5.75%*x* 3.38%%** 2.83%**

*x*: significant at 0.1%.
Table 2. IPCA score for each month of yield, percent soluble solid and firmness
December January February March
Yield -24.00 18.32 9.07 341
Percent soluble solid 1.33 -0.14 -0.45 -0.73
firmness 0.22 -0.00 -0.11 -0.11
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Fig. 1. AMMI model of yield by month for nine strawberry
cultivars. IPCA is Cultivar X month interaction
principal component analysis axis. @ is average. O
is universal winner.
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Fig. 2. AMMI model of percent soluble solid by month for
nine strawberry cultivars. IPCA is Cultivar X
month interaction principal component analysis
axis. @ is average. O is universal winner.
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Fig.3. AMMI model of firmness by month for nine
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interaction principal component analysis axis. @ is
average. O is universal winner.
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AMMI Analysis of Monthly Fluctuation in Yield, Firmness and Sweetness on Japanese Strawberry Cultivars

Kazutoshi Yashiro, Ken-o Tomita and Hiroyoshi Iwata"

Plant Biotechnology Institute, Ibaraki Agricultural Center, Ago, Iwama, Nishi-Ibaraki, Ibaraki 319-0292, Japan
" Department of Information Science and Technology, National Agricultural Research Center, National Agricultural and Bio-

oriented Research Organization, Tsukuba, Ibaraki, 305-8666, Japan

Summary

A lot of seedlings by several crossing combinations are necessary for the breeding of vegetative propagable crops such as
strawberries. Though the statistical methods for the selection have been studied, the selection depends on breeders' experiences in
many cases. The possibilities of AMMI (Additive main effect and multiplicative interaction) model were investigated for the pattern
analysis of economical traits of strawberry. Main traits investigated for nine strawberry cultivars were yield (the number of berries
and weight), percent soluble solid and firmness. Two-way ANOVA by cultivar and month was calculated with average by month of
these traits in ten individuals. The pattern of cultivar X month interaction was evaluated by AMMI analysis. As a result, the effect
of cultivar and month was significant at 0.1 %. The effect of cultivar X month interaction was also significant at 0.1 %, indicating
that each cultivar had its own pattern of monthly fluctuation. Though the average yield of 'Akihime' was the highest among nine
cultivars, the graphical analysis based on AMMI model indicated that the winner, a cultivar which showed the highest yield, the
monthly highest yield was different in each month. These patterns extracted by AMMI model characters will be practical for the
selection of plant materials for breeding of high yield cultivar. Percent soluble solid also showed similar pattern. Regarding firmness,
"Tochiotome' was the winner over whole harvest periods, i.e., the universal winner. If more firmness is demanded, the use of new
plant genetic resources may be more effective for the genetic improvement of firmness than the use of these cultivars. AMMI model
facilitates visual understanding of the pattern of temporal change in the economical traits of strawberry, and the result of AMMI

analysis will provide the quite useful information for the strawberry breeding.

Keyword: additive main effect and multiplicative interaction (AMMI) model, strawberry, vegetative propagation, yield, firmness,

percent soluble solid
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