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TF1E #

ﬂllg

A F THIEE (Fragaria X ananassa DUCHESNE) (X 2n = 56 @ 8 {% 15 T 18
#2112 A4 T > & T Fragaria virginiana & F. chiloensis D X B L > THK S 1
o, BRAEREIFRBCRKFEIZ G ZbS N, BRBVART AT I»b
HREHSEOFEANBE . BE, RACEEIERL, 1960 FRIT2
2T, BRERBCLIWEOLKEKBEMESRBIC 2V 2 EHNICHIT
INDZ Lo BETHE, WADODAFITEEENROFT DS b,
BAREET AV, AN VICRSHRAE 3D 21 Fbr2EZELTY
% (FAO 2002) .

BREOALF T EREIL, 1899 F 12 ‘General Chanzy’ D FE A 5 EIK X
e ‘"BY OFRICHEEY, BEFETIC 20282 HERETR I N
T&E7Z., ZThooRmfER, BRPERERBITLZ2AMAFIOHEEBER L OHERRE
DEFBIZEY, RXDOZTAREFIERI2MBEBORERELZERL TS, &
— OB, MIABERILDRSRESBPERTHEINDIZEIIH D.
EARERELTHEBEEZNIEE A F I RBRTHI2ERT, F—ICHEETH
D, &, O, REIREPZIhILHELS. &bk, GELELTEFTD
TeHiiE, RHRORIPEBEILRD. TO/KE, BAETIE, 484
ROBABRZERLEBTEIThh, BHEE - BEBRECRAKRLEFTICEN
mEENAETRINTE (FT 1994). E_0/K%IE, RPAEBCTHBEICE
BLEBAEARKBLFEINIHEEARICHD. BRER TR, 7, EF
BEHCENENZEZREOHBECKE - EALBIC L THEFESILD
BRSGZRET LS. ROT, RICHBRKBEREEIMCHERLZEHLT 5.
ZLT, A FHEHCERLEBERHEDFAINVE VAT L > THRIBBREE 3



TEEMHEL, ROobWkEEBLEPLOINEELKE T S (KL 1977).
COXEMRREEABEEAOEEICLE, BEHMTLHEFEZSAELLYSTWVWEA
HEEEH TOLAFTARITIIBEVIKIRER RDON S .

FROBFEICBWVWTYH, 2h b0 >0B%KEEET LT, 26, 5%,
BHRRLERELEIEL, REARBCEL-FELZF S LBEFR L EHK
wRdtE2LND.

—F, REBERBECZ DV TEIE< 0 FEZLBE VW TEFRERBED —2
BT T D, REHEPRNEHOUKBRFIEBEREINDIF T, 2K
MICFETI2BRECLEEE-TVD. ARHICRYBENLREERE
FROEFIX, FRERBERBESEFRLLEEFERELE 3oL
OB 1982) & T RAAI U =—T (EEDLH1994) RLTR ‘KM 16
5 OBBERERMCPLOLEBRIL-EHAFAERESE T4 7
( Takahashi et al. 1992) 72 E3EEICAH 2w, Li L, BEF, BHICH TS
RELSRMOBEV LLELOLIRELEABEOREARDLONDH T, HEK
LB LEREEOHFEI NG LD >O0H 5.

Fig 1ICRLELIIE, AFIREBCBRETLL, SvF—, R
HOEVWIFNECEBAOKREIEL, BHESLKRT I EERL T —
BRIFRLTEORBIMNDE. ST, 77V VBB RESRD LEHIX
EHELERET S, HAERTF (Fig. 2) IABBLELECREITI2D, 4 F
THBEOHE  c ERHMCOEIERNHI»PEESENCARERICEE
L, BAROFERE L TREREEFELS & T (1WA 1971, 1L 1989) .
FhE»y o, TOoRMIIKEELZRENL, FEOBRICL > THAL
EHFREEELEZBATHL, 77V NBTHEHAOBMBEMN R 2 IZEITL,
ABICEE LEZRIEER NMETLIZENHD. ZOXIRER - HE
ERT, RERGEZE»POREMICREEL, BRHAC-—FELIT D, 3



A : Lesion on leaves

C : Plant death in the field D : Damaged field

Fig. 1. Symptom expressions of strawberry anthracnose.

Fig. 2. Conidiospore of strawberry anthracnose fungus ( Colletotrichum gloeosporioides)
and its germination.



RUBICHB®®EMT 2 (B 1994). £EFICE>T, BEZOTET
FHREBINEBRERMOE VIZIREFICEET S LICRDIED, REMNESE
T TRSKRERLDEBENIA VIR D.

BOEICBTAOREBROREEL, 1969 FILHEERD “FE THADT
R &N, Colletotrichum fragariae Brooks 2 L AR ETH D Z L B ILAE - &
W O(1970) ko THE SN, 2%, Mb (1988) BERKDO Y
SO VHBBLIUOBMBETFOIROERKRERD I 0L, BETIE,
A FAREFBOBIREIL, TR D Glomerella cingulata (Stoneman) Spaulding
et Schrenk, %y 4 K F i X 23 Colletotrichum gloeosporioides Penzing & X iL TW 5
(R - 3k A 1994) . C. fragariae & C. gloeosporioides & 7y A FL HE M IE Bk T %
S OFEEBELTW A (Smithetal 1990, [ (1 1994) .

A4 FTDORBEFREIC DV T, C fragariae & C. gloeosporioides O i1 12 C.
acutatum & C. dematium 73 % 5 . C. acutatum \Z DWW CIHE P E THEAE DK
ERHLDP, TOBERIIZ IV VHEREFLRAVEINABLREREKRZ
HRAEIEDLZELR2WV (R 1994) . KX T, HFitHoo2WwRY, G
cingulata (53 £ B F X C gloeosporivides) W= X IR E 2B L T 5.

1980 E Rz Y, WMEMELEEO EXRLE ROV REBRICHE B
L7, kg, ‘L koxn’, TAXY= RXoREIALENICER
THWLEbR-T, FHEIRFEELL. ‘K& & ‘LIod’ i
BPEOAFIAEELTHI _KGBEIREL, RERIIERIT A F T HE
BT OREEREDO —D Loz,

ZIT, KmXTH, REBCEREZELEELERLREEISE R
CENT-REZ2H NBATLTREL*»DIRICERT S ZLZEBNEL
T, F2ETREFBERSE IO VT, EI3IETREELELEBREICOW
T, ThEThBEREOHMALBREEORREEZITY, HF 4 ETCIEIRER



BHAMIRERALOMIIBCHMR2EESI 2V L 2HRLEL. Z LT,
FESETHERIREMEBEAESREOFMAE ‘Yo F—T7 ZFRKL
REBLEZOHREIZODNTER, FOEIIBVWTILLORERZECRKR
EHMRBELT o .



¥2F REREREOEERHMELREREZE

AFIAF, BFEBPITRLRBEEEEEDTHY, ~T o ERHL,
REEIRTECHNIMEIALD. XEELEOFNOEBERRKE2ITD
I THRBEEZ2ERTL2ILENTEL D, EEOEFETHE RURBROD
HARATRESITOLDZZ EREBIEALAERZYW., ZOXIRERNL, 4 F
TOFVECH T 2ERFOMREBILEO DR Y. REREREICEAL
T®%, Gupton and Smith (1991) FEBEEFOEELZ TR L TWS A, ¥
P-2ZA (1990) CL2ERDAF~OEBRBROBRECIERHARER
ThHdEIh, TOBBHEACDVWTIE, HERBHARBIC R > T,

FREEBELTIBECODVWTEBERNZ2A D22 413, BHEHABEORE
RREFEOBROLLDFEFICEETHD. F, A FITRXHETFERED
WEBHWES THLI2D, BR2XEE FOXRBRBREZ T TR, &
FERBHEHERZANA L CECHETSHEN R ERBRICLIXREZ2ITS Z
LA TH D .

ZZTAETE, RAEAFEREICS VT, XEHL FELA0BOH
FERIBRBEIC F 220 RER~DOBERIGEFANDIZLICL ) BEEN
ERD T

2 HMHEHBIURFE
AER2-1-1: REARERKICEHT LB FEE
FEBIZ VY F—=97, ‘LrXor’, ‘bBEYH, ‘kik B X



» EE &, £, EHBEKC EXEE’, ‘Dover’, ‘2 LrDAH
DI, ‘ELOR BELW® ‘be—_U—" ZH (Table 1), Th oD
MOXE»D 5HOEZT I LEVWEELAER (F) /7. LT T, W
W (1993) ICEL, EXEAAETOFRELAEAEZFRL V). EF R 18
KROoEEZHAL, FH UISKLOT —F2F. 1998 F 48 8 HIZH
L, SHSHIZAE3 moBaARI=F LRy b (A U=
WERy b)) WHETLE., SEHLEBEORBEEKRI LT LN 10 K 2t
RLU, 7THA TEBEREAEHRLABEOR Yy PIZE X . ThUK, 4K
BOaBEORBEMEKITIAL

ST E L. Table 1. Strawberry cultivars used in Exp. 2-1-1
and their disease resistance indexes to
8 H 24 H, EAKLHAM
anthracnose.
MOKXBEEHEKEOM T Cultivars® Disease resistance index’
Sanchiigo 52 a
SUVEBLIUVCREBEE 4 E s
Toyonoka 4.0 bc
DEFRHKOHBEZ ZRE Tochiotome 33c
FErAEEEARVC e s  Voh 22d
Akihime 224d
HALHHRL, 50X 10 Hokowase 4.6 ab
18 /ml i 78U e BRI Dover 46 ab
Akashanomitsuko 3.8 bc
FTREBBERAKITZ DK 50 ml Sachinoka 3.6
EEEFE LY. [IB 28°C, Summerberry 3.1cd

* The upper five cultivars were used as female
X B 100 % DERNIC 1B

parents and the lower five cultivars as male
KEWEZH%, [ 26 COA parents.

Y The resistance index shows the number of

IX&28=ERNTEARL . 1

weeks for which the plants survived after
B L 6% E TR inoculation.
BArEEL, FHERKRE Different letters indicate significant differences
by Duncan's multiple range test at the 5%
ETOEBEAE Y EKOENR

level.



MR E L. 6 BRABCAFRLTVEREISTER 7L L TRRET
Lbilol. EHRABELEERROEHEL RS, FROFHEL PHAE
(FEFZZOBTBAOFHE) LOBMTHTEHIBERD 2.

BB, FEC—EO0RBRICEERE LEREFRE (TE2MHMR Glomerella
cingulata, 4y % §a F 1% Colletotrichum  gloeosporioides) 1%, ZERNEFXE S
DEFRBEPLEERL I THBLEYHREBANOREE (HHKE
92032403) T, EREOHE, EHHFEBEH YO RELPLEK LR X,
K7 b7 H X bo— kB (LT, PDLE#E WD) THEEL, i
FREBRZAMN L., BEERFREREAOHERAREANTERL, MK
BE=—NVEREALRELABRKTZEOREL L HBIZA -7 V=T T
BLEBICEEZELEL. BENOHEKIPHREEREIAL Y A (Fd
fHrIr7mrG) THRELEBICEEL L.

HER2-1-2: REABFERMEOERRRIE

kg X L Xop, ‘kKiE X EXREE BLIV ‘L Xon’
X "EXEE OZHOREHAEEZHAY, ThboXREMHAEGT I LI
MerIlRBRE2EBLLI AT, BRICIKREMEAGTICLI2BRDIROEY
WDOWTEZEL .

£, FERTERESIS VKL EBR T 2729, 199% F 8 A FhfE&F
AERL, EXE DHROEAEAFEZFRLBLA TR, BE, EEEHN
LENEN 3HRERBEEHICL o THAEL, ER 105 cm 0BEAERY =
FLUVRYy PTERLEZ (AI—EZEL£BFKORBEREKEOERAITEGHI
M—Todo, LT, ZTh2HZHREWVI). EFREHXRIKLET IET D37
By JIWHV, ey s kT, 19974 78R 300, 7TH 3 BRIV
A BRI, ZhEfh, 50X 0EM CHABELEARKERER FTRBK S
BRELVM20 mEEHEFEL, RR2L-ICELCLLEFETEREREREZ K



D, EL, | BROERERBLEBZIIBARBESZRHFON I AREN
TEBRBLE. BohiRCESVWT, EXB 7150 FRFEOF T, £
nENn, BHHEREP EML1I6%ICHTED RFRT O &KL .

K, RHREERT S0, 1984 3 A, EXEMET TEREL
RO RERBCTCEEREL2ITo-. TEXEOFER, §RXKOH
PFRMLTCEESHORALBONEZERE2ERACRETI200L L
. BE L REFEIBAZREMNICEREL, S0 EEOFERNLL X
NERLSKT DI UV FLIZBALATRRICAWE. 2EL, %K 1 K%
BELTHEFELTWETHEAO 2L ‘KE’ X ‘“EXEBEE’ T2HK
2, ‘X on X CERBAE CIKIPERENRALTLE- .
Z0y, REEAEFAOKKIT ‘X’ X ‘LIok’ T OKTH-
o, ki X CEXEREAE TR K, ‘tron X EXRAE’
TiX 61 ERiIZ 2 o 7.

WT, ZEB, FH#HRBLUCERERE LM 16 %D Fu b EFKS
hie- h#ERoOBMTEAERELZEBR L. 202D, BiR0 R#ROD
EEKIMAT, REBATHD ‘KE’, ‘IO’ BIY "EX
BA O0O3RBIXIEIKLY, REMRIE, "TE X "L Xod’ O 59Kk,
‘g’ X "EXRBAT O 68K, ‘Zron’ X EXBRET O 60K
PHEALL. HAKIRXBRERICLI-> THELTSE IKRORAKE L.
1999 £ 5 B 13 RC, BEACEBLEL-EKCIRERER FRER L E
ZEREL, RR 21NV ICELLLFETEREERZKRD . 2ZL, A
TRBERNORBIX25CLE L, BER7TE%EITHALMEL, TERO
AFKICER S5 2. FMILIC3IKOEYEEZ RO THHZEREKE
DEGIERE L L.

199 FIZBELNTKER?2SL, FEELAEHOP TE2EOEHEL LA 16



P DEHEEOEEEREKE () &L, FELEAEFHOFHEL F . EEE
AoRHEnE*BEESBSR (4G &Lz, EREEE (b7 1, =
REIHTL2ECERBEOHE (AG/) L LTHEHLL.

3 # B
AE2-1-1: RERERMEICET IR FERE
REELEOERMEE K
Z Table | 7 L7-. FEH 6 -
DOEPHEEEIT 22 5 52 .
5 -
T, BB TIZ 31 D 46 .
g
THo 1. 2 a4t
E m b=120
ERMEERICIBE T »ER o " r=0.88
3T s p
RFROEHEEEZTNEFROF &
NV T Bl
f#E & ORMK%Z Fig. 3127R
2 3 4 5 6
L7z, TORE, WEOOMH Mid-parent value

CIHEVWEOHENR D L Fig. 3. Relationship of the disease resistance index

to anthracnose between Mid-parent value and
nt. ¥, FROEHE . . P
family mean in strawberry (Exp. 2-1-1).

X, PHBEOCE LY LT b: Regression coefficient of offspring on Mid-

BN E < R B BB D o parent. |
r: Correlation coefficient between Mid-parent and
e, 2EELTHARD
HESIZEFTLTHML 2.
HEBER2-1-2: REFEREORKRT
REHR, PRSI CEAEER LM 16 %0 F b0 FRS AT F it
RIZBTL2ENETNOEAMBEOIH L FEFHBELLVCERERE %

Table2 (277 L7z, REBROEHREERIZ, ‘EXRE’, ‘L ron»’ ‘&

- 10 -



Table 2. Selection responses in the upward direction from F. to F: for resistance to

anthracnose in three crosses between strawberry cultivars (Exp. 2-1-2).

Resistance index* Selection  Genetic
2 3 4 5 6 7 8 Mean differential gain hY
(i) (AG)
Parent Nyoho (S¥) 5 4 0 0 0 0 244
Toyonoka (M) 2 3 0 0 0 2367
Hokowase (R) 0 0 2 4 2 1 622
NyohoxToyonoka =~ Fi 9 22 16 9 2 1 0 35 18
(SXM) F* 5 19 14 11 8 1 2 415 0.56 030
NyohoXHokowase ~Fi 4 23 15 14 11 1 o0 412 197
(SXR) F. 1 12 14 16 3 9 532 1.20  0.61
ToyonokaXHokowase Fi 1 4 2 14 16 8 5 s40 212
(MXR) F2 3 9 6 9 17 6 11 548 0.08 0.04

* Plants survived for longer than 7 weeks after inoculation are scored 8, and those dead
within 7 weeks are scored by the number of weeks for survival.

YW=AG/i  AG : genetic gain, i : selection differential.

* S, M and R are abbreviations for susceptible, medium and resistant to anthracnose, respectively.

¥ F.'s were derived from random matings among resistant F: seedlings of the top 16 %.

g’ DJEIZE L, TREFR, 622, 3678 X244 ThH o 2.

Fi#tROTEHMEE, KiE X ‘Lrhop»’, kE X EXBRAE’
BIO® ‘Lron»n’ X ‘EXEAE OFEIZELS, FOEN 359, 4128
FU 540 T, ETHBAOHOETH-7. FELEOHMAIX, 3L LHE
RO S /mIT o T,

F:tRDOEHEIZ, TRXTRHEROFEHEL LR 2. K&’ X ‘&
Fo»’, ‘L X ‘EXBRE’ BIW® ‘ro»’ X "EXEE’
MOHEESINTEEBRBREITEZNL TN 030, 061 B3 LW 004 & 720, K
REPELE N T X (ERMEERS OEAHRARIENREN 33 %,

145% B LT 180% Th - 7=

-11 -



4 E B

(1) XERRBEOERKELE
RBR2LLIOBRERRCTE, " HrF—=’, "“EXEE’ B8ILT ‘Dover’
DEREIEL, ‘ELon’, “b2rLeDHDOIZ’, ‘LD, BL
R EhbEeEy RHPRBET, ‘vv—x_U—", ‘ZE BILW EFE’
B o7 (Table 1) . /M (1994) BWHEAOHMAEZFICLIRERLREZR
BLTWVWS., zhickde, BERMEPREORETCIFMOITL >E A
HohndN, BREOCBVAEELAVEIEVWVHECTCEREEROETIL
IR FMIIE—HRLTVS., KRB 2.1 20b b EFET
52 ¢ —BTLHIREDPELNI.

(2) BBk DHTE

Gupton and Smith (1991) X, MHE I AFHEBOREBIC L > THELZZIME
O FREREFHONT, EMOFRBEOKRETE, EREBLIUOMKELEHRMLL
TELEOREFERELFML, BEEH BRI ZToT0L. TOKE,
BFEROBAESHALIRERE T 220 =2 2o Tk b, £
BEEFLIES L TCVSEHEBMLTWS., L2AL, Bo - 2ZA (1990)
i, 1l R EOUMLE-EREZAVTHOCEETL»LBOIREEICE
STERAMZREL, ERLEHAEIAZHTVDL. AMERIRERE %
ERELTHrOEETSIETOoORABZZEIEERLE L O TH DD, R
R 2-12EWVWT, FOBHESHITI I _XRTHEHEROSHRIZR . 2D
# B 1% Gupton and Smith (1991) & RV B o - 2AH (1990) 2#XFHT 5%
DT, REFRERHEFIENRECERAXNZ R T AREIFGEVVEZEZIOLNRD.
REB 211 OFE, BEAMERISODWIERZROEHELEELTLOD
FRAELOBCHEVEOHBEARBD NI LD, REFERLED
BEMERIK I THBIXBE SR TVWAERZLERHALLTHLDE. FROFE

-12-



BEETIFRABAOCE LY O LT NN ILK BRE2BEMP Lo &b,
BRI oOoBRWHIZOT»ICERDROL D FEENFTBRIND. L2L,
PR ELELTERREHEINAROESICEITLTHHLTND Z L H
L, BEHEMRIT IS, FLLTHMMDRESVWEREFIIXE I AL TW
HEeEZDONIMD.

(3) BERK

AFAIREEVEEED TCHINEFEHRLES THID, LUK
DEFEBERTHLREIAETDHS. Z0RKODRLZMD T, #
ERGORBIEFEOEFERBECEHELULTIVWIOTEAHOFHE VMR %
BHZENTED.

ARBROBR, ERMEPREDS ‘L Ioxn’ EIAEORY EXE
B COXRBHERTRERERE (004) IE»2»o7. Zhik, B %
T 5810 FFEMABBEICEY 540 L EVWEREREEZAL Tz xt
L, ERHEHERO LR 8 THY, BEREOHEMPHENIISWI EBFERE
ThdréEXZOND., EREGCRIEV OO, BREER 8 27T %
HOHBAEIX 180 % TCIMOKRBEOF TR EL2Z. Lo T, B
BEEALLTHWD ZER TEIENAAERELEINEREET 25 S
ik, Thhox@BELTCAVWLIZEICkY, BREBVWTERKEOE
A BHETBDLIILNAETHL VR D,

3HMOPTHRELEWVWERERGE (061) BELNEOIRX, BRMEDO ‘&
g’ CHERED " ERXRBEE ORETho72. £, ZOXREMEAEET
TEAMER S22 F T RHEOEHERIT U5 mrolz. ZTHhbHbDI L
o, FEOZPEFIELZTTHEESTHL, ZO0BRLOEREOBWVWE
E2BETLHILREBELZTHDLEEZDNS.

‘e BRFEMESRE, ‘Lo RERENTEEOLE LM

-13 -



TELN, TNHLOREHERIZBVWTL, EBENFSVWERESE (030)
PROLA, EREEEIAIEBDEVEEN 3% ELAZ. T, K
MHEGRELZRERERE L TAHAVWALS TS, WKRKEZMXA 2P OEFEM
EREZEDNITIREFREREOE VIR ELONDIAREEOL D Z L %

FTLTWS.

-14 -



F2H REYEBRBICASTIRERERMEBEEORIKE
1

i

— BB RAFIEETIE, BRI TERZMEVHL, E£0@EE
BECHEVWTRERBEI TEREAREZRVRAATYLS . BEEEELEHET
DREIZ, RIEPROND I A»PLEFE SAHEITWOTHLHETH
DM, 2A»PL 3AEIZITIZLERZY., BONTEEFRIISRIERET
E, EO0FHEHMERILE IACERE L TEFORARTEICE L THE
THILNARTHLLS., 20D, REOCEBFILIRERERE L EE
WEBERTLHILENRTES. BRINWEEER T VT —ICE> THREBEM
Eh, 2RBUBORERERICBITTS.

FRONHBRE TCHERREL2E T 5HEFKLzBRTCELE, RERR
MEMEBTOIOLERNRIEEDER ISR S. 20, 7757 T78%
RPN PR EZLOFRIEBVWT, REAOABTNHMER TLELRE
EROBEEOBURIPAL LN TWS (FJI 1993, &HA DL 1994) .

A F TORMBEFEHRMEIZ 2V T, Noguchi et al. (1994) TR L 7~ ZEH
ERAWTERENTIT>EBPEFMELBAIE L. £ 72, Smith and Spiers
(1982) 1%, B EF% 6 ~ 8 HMAM LAEACH L TEERERER
FREBBLZEEEE T IREKEEZRLTWVWS. LML, TALLOHFET
i3, BEOFEEKZOF CHTHABEOEELELZ RS> Z LITEELL, 94
DAYV —=v7HEELTELTWARWY., ¥7-, Smith et al. (1990) 38
BARFREECEETILLORY, EEAYHBER CORKOADEL
DWTHEHHALAIZEA TR,

T, KETIE, $TRHACBREZTOI ZEZAMNELT, $h LT

“BEYLRWVWEASE & Smith and Spiers (1982) D FEIWZE LR E & O

-15 -



T, MFREBROEEERICL2ERE

FMmotmezIto . KIZ,

ES

AHBCBTO2EAMERKLHERNCITS 2L2ENELT, #BEEOD

TREREMBARECRETEEZHEL 2.

2 MHEHBIUFE

RB2-2-1 . REDEBOEBEVICLINEHREDOLER

CSERBFENERE L -TERLEZI0OERICHF L TREED E

MmO ERMo L F -
EENENANRE L 200X
BEEA*HAVWE. 2k, #HR
LA REORERKERHE
B E T Table3 I3 L 72
1997 £ 5 4 20 RIZHERE L, 7
A2BIZEETS ml O 25 KR
vy M (&4 F¥yxnmov
—H v b Y25) wekkEFLT T
A1UVTBHBETERLEEESDE
E, REMOmORARY =5
LRy b (Bdk U=
Ry b)) Wk EFLTS8A 8A
FCHERLEEARE & 2 W
L. @ KiT&RE 50,
REREIEERE 18 KE R L
7.

HEXIZ7TH 17TH (BH#E 15

Table 3. The resistance indexes of strawberry

clonal lines and cultivars used as parents in

Exp. 2-2-1 and susceptibility to anthracnose.

Clonal lines  Disease
and resistance Susceptibility
cultivars” index”

50091 2.8 Susceptible
9502403 4.5 Middle
9508007 5.3 Middle
9508201 5.7 Middle
9504201 5.8 Middle
9507501 6.2 Resistant
9508803 6.8 Resistant
9509908 6.8 Resistant
9509003 7.0 Highly resistant
9510005 7.0 Highly resistant

© Akihime 28 Susceptible
Sanchiigo 6.3 Resistant

* The upper 10 clonal lines were used as

female parents and the lower two cultivars

as male parents.

¥ Plants survived for longer than 6 weeks after

inoculation are scored 7, and those dead

within 6 weeks are scored by the number of

weeks for survival.

-16 -



B#%) IC40x10°f@/ml, &BHXIZ8 A 80 (BM37 B %) I 42x10 & /ml
DIREFEHR FRBBRET T EThEEEE L. BEE®%, K[IR 28 CH
MEE 100 %ICRELEEBERAICKN 0KHAEVWE%, BRBRESRHFO
REREFSHAIN I ABENICEREE L -,
RERICEIINERELHER EAERNCBERHICHEL RPN S,
ETNETRNOREKREDN SO0 %MBICRT2KA, Thbb, HERXKIER
TOERE BARBRLAEBERICKITOERE 20 BAR, ThEthZTEAGE
TEIHEKREBERANT, HERELRBEREOM CHEBELEZHRA .

REBR2-2-2 . REFERFERRAERBERDODABTRENZELEA~ADEHKX

EITRETER
(1) BHRAE

FHARTREREREBRELZER T 22D, BRMED ‘X§E 215K
B, B0 EXEE 2EHBCLEXTEEEEZHME L L. 1997
F3A2NHOBEN»S, BF 48 WAKEE T mo 25 EHHEFR Y i
B EFLT, 420 8BET, RIB20C UHERMEBEEODATIRREN (L
TAREHTIE, AIKREENIE, 7T, #HBED 80 %L E, (&K
HHH A 370 ¢ mol'm "?-s7') THERLIE.

AR 20 BIZ50x10°E/mORERERTRBRLEEEREL, KA 28
C, MAEBE 100D CRELLLERBBERNCH 4 BFBEVE. 44 28
Nh 4A30BETOSARM, 20, 22, UWBIW2WCERELEZALK
SGENTERX 5K IREFT WKL EELBLEZE, FE340 moORAE
RV ZFLURy P ETLT, BREESFHOFREREERY 7 X
BEACI VFALAIEREBLE. T0%, hEKBEZRE LBV LERL,
6 A 2THETERF LKL BERKEL L.
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(2) BEH &

REFRORBEEE, FRAZEELLR2VW T I AERERNTHE L
BREROEEAK (BEREK) BLULEOFRELEXERKOM TR
HREREEZ LT 20, ToBRMEREEETREL 2. SRERT,
TWMBETHD ki L CEXRBEAE EE TH, EBEHKLZ4K, £R
ELBEXOTXTOAEHFEKR (BRK) L. ThZThoKRLDL T T
—EREAEITTCREEEES 2KREZETRL, KEEEKE I KR THERL
20070y 2 5BITTREZIT- 2.

Blr1o7vyvF—THERELEEL1 ey 2% 7H 4B, 25 F—
THBRLEZFE 27y 72 7H29B81Z, T Zh 50 x 10° 8 /ml O &R
ERFEEBERLZ LKA 720802 mlEEERE L. 2B, ZOREICLH
WEKRBREERO 0 VBN 7255 90 mm Thote. Fiz, HEHEA
CAEIHZELTHELL. EFEREX» L KIE 28 CHXEE 100
OEBENICKH 24FMEVWER, AkZ2EFB LB SH THIEE
TOHMEMEZBEEMTRE L. EHE 6 BB E TAEAFL-KOETKR
Bix7&L, TRURBCHELZRICEEEET CORKE U TENUKEE
LT, AK I 27y 70 EEL kD, ok, HAKiTP
MREHEFEFBRI NV L (B V37806 TRELERBICESE
L.

3 # B

HAE2-2-1 . REEDOHEODEWIZIARMEKREOLRE
o FRBEEEELE I CUBHRLAEAAZEOH I, $HERXRD 52 K, &
BEM® 107K TH - 7-.

Fig. 4L BY, BEZOMEKEROLELIZ, R EHIZSF
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HBAEARLEZ., DEEXKVERE SHEDL 11 BEI»T TRABRICIHEML
FOICHRT, REX THEMNEERSSHMIVERIA L.

HEXLRBEXRTEA LA REEASGE I LIIMEKREZRD, &XE

1|

HMAETODHEICODWTHERERABEXLOBEGEZRANTL LA, MK DH
EmWHHEE (r=0907) & bivic (Fig.5).

HEBR2-2-2:. RERERTEAREREROALAEFERESAREEA~0BKX
EITRIZFTEE

R IA#%»D SAMESRAMEDBEETCRAELAE LI A, Fig 6ICF
TEIHOE, RBEHBPOMAKRRILBREES SV IZEA2BICHEML .
RELBKTHO 20MLARCLBRERSWVIZEMERENEML
e, TOBRIIEMIZKRKERZZALONRLS 22/, 6 A 27T HETITH

e U7 EIT, 20 CR 2 28 %k, 22°CX2 53 8, 24 CER M 67 ¥k, 26 C

100
——26C

80 —&—24°C
o ——22C
% 60 -l—20C
2
£ 40
=

20

O __ 1 [l [l ] 3

0 10 20 30 40 50 60 70
Days after inoculation

Fig. 6. Effects of temperatures to which the anthracnose-inoculated seedlings were exposed

for 8 days after inoculation on the mortality rate of young strawberry seedlings (Exp.
2-2-2).
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KA KL, BBIEEE o7,
FRELEXOEEHK (6 H27T BETOEFK]R I~ T28), EBREK
(48 8k) BIUMB (£ 7H) 20T, TULEIAXEBEHRLTELN
R2HOBAMERELZOFEHELKD, EIHEHERN ORI Z Table
AR L. FEATHOIBRMEDO K&’ IEK 2¢ 3, EHHATH
LZEHMEO EXBRE BIEHSMALTETCHALEORIMLT, Zh
DDORBIZLX > THELNT-EREROEZEALAETEE 2" 7TETELS LA
L., —F, BHERIZBWTIEE, 20CEXTHEHR 20BMFEL TV
N 2R2CUEOBERTRER 208%BIFELRIARY, HEXKIELEHE
BOREBREOHEDIZEEVPES RERMBIBD L.

ZIT, BEREEEXOKB LA EREZRER TREFLEZEE R L®E T S
EWE T, EiitEEHRNOBREKREKERLZROLIZHEELL., ¥, &
BEERKXOBRAELELY 100K THV, ERKXOMREEFIT 48
KThHholeZ b, MBLZLEKRT LD, EEHXOBEWNELEH %
100 FRICHE L CTable 4 @ () RIZALE. KRIZ, TOERKERK D 100
BRICBAE LEZERNEALAR IS L CEEEZRERICBIT2EAMEER S
EDREKBEOEAEELZRD, ThZHEHMNBREKL L T Tabled IZ8 L 72
ZTORR, WTHOREZRRK CTHEREEEPIBENVIZEBRRITKL
), EBuHEEHELAEVWEKEISVWEESE TRBEINDIBERLI Do, F
Tz, REZRRXOMZEBT S L, REBERENSWVWIIEEREREN X
PVEWECEEE THIKT S LN TEI.

4 E =
Smith and Spiers (1982) ¥, AE 1 TH EF Lz 6~ 8HEMERL

EFEEZTHWT, BRFBRBROEEERICLIB®RZIT- TS, 4F
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TEFOEFARICERETARAEL2ERHAOT (W - FO 1994),
BEZITO LR, BEROFOREIIXEELZHEIRAIDEL D
HEEBEZLOND. —F, EROBFEAELECSVTEHZHOBERER D =
H, EMIZENAOBEEZBIKTLII LN, TOoOROEERBEREED
SHETEXABZEBIEIIEILARD. £2 T, KHTIX, BHEE,
BKABEELEZTEDRETEREVESIC, BEAEREKEZITIZLZEMLE L
TRHRREZ2To 2.

Smith et al. (1990) I3 A FTELEOHEBAHE TIZ L REFEIME? R <
BRZHZELTWVWD., R 2211 CBVWTH, Ml (BHE 37B%) &L
THHE (B 15 BR) TIRBICHEEKRENENT 2EmA A LN (Fig
4), HEHEIRBFREEICEELEL. LML, EERICBT 2EAKEFE
fli e KEBEBICBTLI2EAETFMEoOMICITHEVEBENA S L7 (Fig
5). T Lo, BHEWARH LB —RELZHAVIRETLIZ, S8
BETYH, B0 BCERZENBPICFMTELLEILND.

AR 222 Til, BHE THREOHDE TREFERFEBEBRLEREL
%, EXFTEORELBEALZSHBAMBML T, MELRZVWAEFKEZBE L.
ZLT, TROBHEMRPOHEBLAEXEEEK CEREEZRELLE
A, BEREOEALUEBRLT, 4 20BERERTVWTALERME D
W TADKRB AL, BHEIREHALPICHR DD LN TE 2 (Table
4) .

REEERICL2BR TR, BB ~OFERZERSELRTITNLERD
W, REBROEE, RFEIAKBHEECRBET LD, 1) BEHLEFER
CRFEBE ABICRBELEAVWEORBEL-SETERELITY, 2)#
AREPRBELANVE EBMABKETEE TS, DHASLKREIREL
TRICAEBT S, )BERINEZEHEIZOWVWTOHLERO 2 VBB S CHE

-23 -



THRECHUOLEREHLZ2BIADLERDD. ZO0XR%H2RET
HIENTENRE, YEEBCBTI2FREHEEERBICL I ERAEEKD
BHREIADTHDIEEZOND.

RERIT, B, EML IV —CRBEFELISE LR IT TR, 7
FUUVA~BALTHKEERAKEIE TS (WA - B 1970) . )i & (1990)
RBHEOXRET I EHEKRRILT LB LARAWVWLELTEKY, #H
(1987) ORERCLBEEI B LAVHEELIRLND. HB ELITEHS
EMOFRBOREZILIDVOEAEIBMETHY, £, WMETINE %
FMHT 2 ERIEENMITLES THD. LB T, BEHRMEOREKITY
TeoTik, MEZHEEXBELTHILERNERAMTHDIEEZLNS.
RIEFORBICIE, A F T, REFORE, BEERXEZRREE
A< FEL T WD ([ 1989, 1994, Smith and Black 1987) . R B 2-2-2 i
BWT, izl s, BHEETELEDODERRNIEBEALZRKREBILD
ol b, HEERZ U4FEH, SEZEFHFCEVEZEI LBIURBRYM
PEEBEHTHoTL IR, WTFROREABRABELSTWVWHRHEFITH - 72,
— i, BRAMHOZERZIECHMERLBRELER» DR, BRELZR IR
BEEHEZ2H - T252LIL>T/AHESILLTES. REROEELELRT
GHhER-SZILE, BEORBILLIIZROBERX2/NSILSTEIHERD S
LEZIDbNS.
COKRBZEHTT, BEEZHEMPS OAKETCSHEMOATRELE X
TRELEZLZA, REFPSVEIERAEREE I VEVWEOEKE E T
MIKT DI LB TE (Table 4). HROMAEL BREOKEL T 545G T
b, POREOERAMZF OBEREI CHESEINEZAANICHBE TS
B TENE, FEMNRBEREETOIZIENATEDS. A LAEEELAR,
BAED ‘K LEFIEO EXREE RXELELOTHY, ER
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HERATIIEmEOFHMIZEHEE b DKWV SME R o7z, 20 CEKK
THEHRBEMEDO "KW OSHWIENEEHE 3 THREEINELRER &,
Wiz, 26 CERX TREHTITOLLR Y OBEELFIEIK S (Tabled) .
CORRNPOHRT, REHEOERMEBRIIBTIEERZORE T 22
o 4CHBEL, BHEKEZRODLIBEICEELIVLEEERIC, DD
BARBEBRICERT A LAHEDNLEEZOLND.
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¥3E8E RELEBELEBHICHTIEGCHMLRIRE

F18H REEEICHILIECEELEEZHERRID
1 &
A FIREOHEFMETIE, BE, B, KRS LLHATHEED

il

MRXLBREEPEERIND. REBEEX, “hhoBELBECHEMEICR
CHMETIEERETCHD. T0hd, REFEEIEELRFTEAED 1
DEEh, ‘L0 BRROREABEEHMBEIIEAGEVWRERE L
FIH5HEELTERSI L (FT5H197) .
REFBEOBBIZ OV THELS 2L R S TE 7D (Hansche et al.
1968, Spangelo et al. 1971, Barritt 1979), TN OB EFHBICHER H Y +
SRR RILTHRWE SR, MEDL (1977) BREFEEORMESH
BRI RBLEL., b2, ME - E& (1985) 3, Z0oREFE%:
AWT, ¥EE 1 RP2VEIEHESE IRLBELBLOPBROLE ML &
LB ERAEZTWDL. LarL, BPEOCEXFEFELAVWEHRITD
B, REFEOERGBIZHET 2RI +HZICHELAL TR Y.

CEXRBRAE I, POTHEIPEOFESBCOREAFRBERAEEFE > T
DN, REPERLPWVWIEPRERRADO—2L ST, REKERH®E
BHEYEDIRIC "EXRERAE Z2REBARAICAVDIZENEHELEZLDL
Wi, toge, REBREORBRIBRE LR R PRI
ZZTARARBRTI, RYLIVRXBEOELALZO0HRZAVEREEED
BoRE2, MEBE - EN (1985) OFEE2FL _>OLFETHEL, &b
2, REBEOEVIA~OREREERZIT- 2.
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2 MHBLUFZE
EEBRI-1-1: BHEYXBIZIIZRESEAZAVE-EGREDOERE

CERBERIFRBE LY —THFBR LR 1995 FE O ZKREK 16 Rt
DHENPLEBICBAL A RKELZRERLEL, ThOo0ROBEL D KE
HETOELAEFAZBRALEL. XERARKOKXRE, REFEB IV
RHEBEE % Table SITR L 7z

TELTHEONZEFEZ 19 F 48 RBICEREL, BFER 220KEOE
A% 6 A TAREFEEN moOBEFR)ZF LRy Mgk EFLAE. 7
A OHBEIXREBREZAROREEHEHK L KT H-ELLRAEONRN vy FMIZE
EFL, D#, EAEAKRERERAXBELEEKRIRA-FHETERLELZ. Zh
b% 9 A IBBICEMWL, BITORMAEEZE (FAR - RFE 1989) T#ET
THFELEZ., WA2E»D2H RBETCIKNELLEFBEES gl Lo
EREZOVWT, REBFERBIVCEAKRBEEZAEL 2.

—EBORRBRIZBWT, REFEBIVREBEER, WHEMNESRS (7 F
—® L4 A — % — NRM2010J-CW) W EVEE3 mmOAEESS Yy
—FHAVT, BEAEE 60 mm-min 'CRELL. REEEIX, RERZ2E
BETHIBICHWLIE—OE—27 L. 7, BEEEIR, FE L (1977)

Table 5. Clonal lines of strawberry used as parents in Exp. 3-1-1 and their fruit

firmness and skin toughness.

Clonal . s Mean + SD (g)
. Pedigree n - -
lines Fruit firmness  Skin toughness
9310710 {Nyo x (To x Ai)} x (Ai x Ho)S 8 1438+ 187 89.9 £ 13.5
9312702 {NyoS x (Nyo x Ho)} x (Ai x Ho)S 8 947+ 4.0 622+ 2.8
9316901 {(Ai x To)S x (Ho x Nyo)S} x (Aix Ho)S 8 128.7 £ 186 78.8 £ 16.1
8

9319101 {(Ho x To)S x (Ho x Nyo)S} x (Ai x Ho)S 1061+ 95 608+ 9.2

* Nyo: ‘Nyoho', To: ‘Toyonoka', Ai: ‘Aiberry’, Ho: ‘Hokowase', S: Self
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DHEBEWLELT, E—OF— 2 0RBIEBENDIE—DORMNLDOELRERE
EeHhRRlL, REBEBENPOCRNBEELZHUELMEEL L TKD .
AEREBA4BCHELL2VEKICOVWTERBAL, EFZREH 178 ¥ &
EREB SHKOBEKREAMERFASNICHVWEL., EELEHOHEELM L
EXZRNCHTEZEEFTOHESHIZIOWVWT, ThEfh x ME CEHRS
HICEESTIPELEHI»PORLELET, UTFTOZo0FkizksT, BE
BEBLIOCREREEOCHETELZHE L 2.
1) RELHBLABEOPBRITEISIETEDOHE
AFTBZ~NToERBVREEHEEEY THDI LD, T —HOH
Lo THLNTETREROSBEIREELZREZ TR, EEHRD
SBCIBEERLBELEROMIFPEEND. £2C, T (19%4)
BERLERRIZEL-T, EBRRIECBITI2EEOEEE (H(1)) ZRD
7.
Vei — (Ver + Voe2)/2

H' (1) = [1]
VFl

ZEL, VadEZELEABORABMOSE, Vel Ve dBEKORRE
HMERT.
2) IFEARICKSAETEDETE

Falconer and Mackay (1996) 2 L 5 &, FEXRBEFATHKFOHRBHE~D
EREROEXTCHIBREERIZOEEIRBZOERGCEROHREM L 72
5 MAEAZ2TEXREAL A2 LT, EFR0FEHME L TRBRME (£
XEOMBOEHE) LOoOMOBEFEIFENLLEEOREE (h*(2)) %
#eE L.

REB3-1-2: BREECHATIEZBERE

KR 3-IICHELCEERSEHFT, 19949 F12, ‘Kig X “EXELE’ ©
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REEEKROPLL, REBEEORE V8K (205%) &KL .
BEK»» RHERZERT 220, E2HTOo0KZ2HERLTCRERETE
BEERL, SREHKCZHLTCSHOREL2To. BOhZR&F%
1997 £ 3 8 2 HREXEHAESENICEEL, RIB2WCOAIKRERNT
AFSEL. XEMAEGENICEELAZTIRKZ T VA LICBATH KLY R
EEEFAEL L. 4A2BZER 105 cn OBRERI = F LU FRy b
kb L, UBIITS ABEENTHRELE.

RER, FHERBIUVREFEELMNOBHREAPOFR SN RH#ER
DHETREFEBELHE®R TS0, B0 . EE R2KICMAT, XER
O kg’ CEXRAE K THK, o0, RERE LT kg X
CERXRBRAE OEA SOKEZHER L. SHAKEPLORBRELLELT VT —
E3IMEREIN mlOBEAEFRYVFLURy X%, 7A 11 BIZHEK
T UvF— 2O 0VELTCEELLE. OAITHIZEEL, BITORRMAKE
BIZELTCTERL .
EWMLEKOEREE | EEPOL3IEREITHNHEL, ThEFhEEE
EE2RELEL. #AKEIERBEOCE 3IKICHBBELTHDS 2D, #HRAKR
CEHE IROEHEERDT, RAWC Lo TEBRERE (h*(3)) %
HELI-.

h?2(3) = = —— [2]

7L, BkE%2 i, BEEBEELYAG, F. EHAODENHEL2m., #
KREMICHBETAFE OEN 205 %D FEHEEZm., RHEEHAMLBFRKRL

I

F:ODEHELIm 2L, ¥ T WY EEFEOF—FnhbHBELE. -

(\‘l‘.,

"L, 1997 EICHRA L FEEFTSOBRTHD, 0 205 %I 1025 B i

WHBED, EM1I0OBKOT—HFIZMAZ T NN EKBEDODT — 4% 025 %477
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TS L TCEHEL .

3 REBLUEE

(1) REEFAICEH IR EEREECRRBEEOHESH
REFEELREEEEOEKEHEIZDVWT, FRIELICHESHOE
HMEEZ X BREICL>TRELAEEZ A, 1FEFH (19312702 x '9319101") D
REBEZROCT, MIETERSTHAICEET 20D LB LN (Table
6). 6HMOEREEELELAELEERIZD VT, REFEELREAEE
CHETH2ELADEESMHEZ Fig 7TICRLE. BMEELEDL, BEEHEAD
ALy, BEEORSE L —H L7 (Shawetal 1987, P95 - kAt 1985) .
FIE 6 (1993) X, =R FVORERMICBATLIZERNSAPEER
DHHERTZ b, ZTOREOELBRIRI V-V IXBEBENALTWD
ELTWD. LR ->T, LROBERNS, AFTOREBELREE
ELbEROBEFIEXEINLENDRECRERX 2RI ATREELSH VL E
b bd.

Number of seedlings
[\
(=

—
==

<

60 80 100 120 140 160 180 30 50 70 90

110 130
Fruit firmness(g) Skin toughness(g)

Fig. 7. Frequency distributions of fruits firmness (left) and skin toughness (right) in
strawberry seedlings (Exp. 3-1-1).
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(2) REEELERBEELOHEMBEBR

FAE - B (1985) &, REBEELRABEREOCOREMHAEIE» - &
ZENDL, TRHFRBERILICELTHEELZL TV DA, Table 6I1Z5R
Lickky, BB 3111 TRREBEELREBEEORMICHEBEFKE 093 LL
EOoOBWERBEMBEI AL TZ.
RROBIIAFOLHEET TR BERCOREIREELRETOHE
EREERXRDLNEDN, BRIZOVWTIHERELEZE DI -DBE W
ERHFFELY. LhL, RABELRKBEESSIT CRHET S Z LI,
BIREBELZTZHETL LV OEELEXZETD. T, &
HEEAPREBEEOURILBSHELATH-oTH, BEOVNHA»LEZHOD
BHETCREBELARMETLZ2ILIIEETHS. AR 3111 TREEE L
RAEBEECHEVWERRBABAEAI AN ED, REBEL T EREL
LTHHMOoRERLZED THLRERBMEIRVWEEZIOND.

(3) REEHALEMPOIBIhOHE SN BER
EFRUEBIOIREBRELRABFEOEINETNO LM L EZHRRESR
Table 6 IR L. ZTNHLODORERFELZ-RLTRDEERFRODB L
Table 5 R LEEXREROREREZ,LOXD I gEzEL T, [1]X
KL TEHEFRRMNTEEOEEBER (H(1)) BEH LA, REHE
B TIX 039 25 095 TEH 067, REME TIE 004 225 095 T 059
& 72 o f= (Table 6) .

(4) BFEBICE-THES-EEGRE
REFEBLIVCREABEECBIIRRAOFLHELPHBAMEL OMEA L
Fig. 8 iCm" L7, REBECITIERMALE, MEAREE HIC 090, REEE
TIHERAEENR 073, MEAREKD 080 TH - 72.

EEXREERATIE, BREROMBEE, TRbbEBHEEN T O E £k
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Fruit firmness Skin toughness
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& & >

o 80 L
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2120 | 2 n > .

.-E‘ ,E\ 70 + =

& 100 F & “
b=0.90** 60 » b=0.73**
r=0.90** r=0.80**

80 1 L 1 | 50 ] | ] ] 1
80 100 120 140 160 50 60 70 80 90 100
Mid-parent value (g) Mid-parent value (g)

Fig. 8. Relationship between Mid-parent values and family means in firmness and skin
toughness of strawberry fruit (Exp. 3-1-1).
b: Regression coefficient of offspring on Mid-parent.
r: Correlation coefficient between Mid-parent and offspring.
**: Significant at the 1% level.

BOBGEOHEMICZDZ ENM 5N TE Y (Falconer and Mackay 1996) ,
BIIRBEREED T, TAWIR--TEBERLZHELLEZ OFEN H
5 (BT 6 1993, Z&FTF 1994, ZKES 1998) . ARBRCTHRA LA FRER X
MBELYVZEPOBGOLNE OO THEEREERAEART I LR TE .
ZIT, BTRERBRICEI-TEEBERZHEELLL LS, REFEERSLIUE
HBEEOCHEEOCEMLBE (h*Q)) &, ThEZN090BIT0B3 &Rk,
(5) BRERBICE>THESIIh-ERERE

g X EREBEE OXEBEAEZRAVWT, REBEI ISV FE A~
EBHRLUZBERER (RB®3-12) OoE %, FigollrLk.
FOREFEEDELHMEIL 8.1 g, £ 205 %D REFEE O L HEIL
1144 gT, MEFBOEZHILLHBKEIT 283 gTho/z. MBI MHITERK

LEFROREFEEDOEHMEIL NS ¢gC, BEEBREIT N3 gThH o 12
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Ihenrb, [2]XiC & -

THELLZEZRERE (h'?

(3)) 1IT043 ThH o I-.
(6) BHIZEHEHRZEZOR

L3

BEEFOEHIZIIW D
MWOFERHY, £ F 30
BEFBEIZODVTHELD
BEPHELNRD. EEEH
EHBOSBPOLHEET D
FIETIE, ME - EA (1985)
PREBEOLEO&EE
046 05 095 & LTV 5.
HFERICXDFETIE,
REBEEORBEOEMGLRE
Hansche et al. (1968) 7% 0.46,
Barritt (1979) 2% 0.49 A 5 0.67
ELTW3.

KRB TRIADL Z2o0
FHEICMZ TREERIGIC X
HEBREBGROMEEER A,
Hbb¥ET=ZoDHETAEDL
T EBEE %L Table 712 F &
D, WTFhOFHEIZEW
TH, REBEOEB R

S = N W
T

‘Nyoho’

Number of seedlings
S N A O ®

50 70 90

F m = 86.1
1

m= 98.4
AG =123
h’(3)=0.43

110

Firmness (g)

Fig. 9. Frequency distributions of fruit firmness for

parents, F1 plants and F: progenies from the
top 20.5% of F1 plants ranked (Exp. 3-1-2).

mia

ms

i

: Mean of the F:1 plants.
: Mean of the top 20.5% of F: plants in

terms of the fruit firmness.

: Mean of the F: plants derived from

the top 20.5% of F. plants in terms of

the fruit firmness.

: Selection differential.

G : Genetic gain.

h*(3)=
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Table 7. Heritabilities of fruit firmness and skin toughness in strawberry estimated from

three ways.
Exp. 3-1-1 Exp. 3-1-2
Variance component of Parent-offspring  Selection response
Character P and F\(S)) in each famiry regression
He(1)” h*(2)’ h*3)
Fruit firmness 0.39 - 0.95 0.90 0.43
Skin toughness 0.04 - 0.95 0.73 -
Veir — (Ver + Ve2)2
* HY(1) = : from Table 6.
VF 1
Y h*(2) = Regression coefficient of offspring on Mid-parent from Fig. 8.
AG m:z:—m: )
* h*(3) = — = : from Fig. 9.
ms—1Im:

REBEOZNICHARAT/ LS Bolz., ZTIE, REBEENREBEE L
RABEELOENPLEHINSG D, BIIREEEZAMET S LY LA
EREVHBRKTHEDLEEZILOND.

BEEZ, XRLEITIHIEARLCEHFERL L TER-THEIIR D (3B
B 1974) . BHERKRBIC I TERBEGCREZHEET I DT, 2 #HARIK
ESRBREZITOLELIDY, BMEFINEAPLINEERT DI LR
BTk, LrL, BIREZM2 THREZEDLIEEOFEBEICL-
THELILDZBDOT, RLbEAELIEVLEZEILND.

BrERICII>?EEERIPIMABCATHIERFEFDMEOEFIC L o Tk
HDOND2LDTHD. KREEEHEDOAFIZBVWTEHRRZFEHMEL T T
BRLEEFRAOFZBIZODVWTHLERLAZTRERZLRZ WA, HFEFICL
PBBEEEIINEBRELCARY. 2L, £H2fCE T FTENK
BomgEtzHBMBNCcHEEmTI258 AN THASS.

AFIRRBEEHLBETEROTMIREFEL THY, REEH LXK
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BLEEAEMARBICEE TN TES. Zokd, EXEEMALHE
BOos#HErRAVCVCEGRZHET I LRIEBANES THD. ZhiFE
BEOERBERZDHLDIN, A FITF~ToEAEKTHo THLRELERETH
BETDZENRAETHLIED, REOCEBEE LA AHMBELS V. £ 72,
COFERFRILCEBETE 272D, REHAETIZLLETENLRB O
FREMEZEBRT LN TES.

I0EE, WTPNOFERLLI-THESN-EERLEENLRO
HOEY*FMTI2HBEBLLTAHVWASAIERTEE. ARRBR T, 320
FEOWTHIE L > THHEBHMBVWEGCENFGLREZ 2L, #HRAE
AL EEOREEELATIOIRMEDENICREKT L2 LEBTARETH
LEEZLOND.
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Bofl XEXEEHIZCETI8RERLELBTEOHETE (BB 3-2)

1 #E

AFIREOHEEIBERIEEST2EERETHDS. HIZ, BBET
i, ARZERLAEAFEIES, I—ny AR T AV DO REHICK
NREREOREHIBRINTVS (FT 194). HEEIX, Wo %)
BHRORWHEBZRODLIBEMBEDY, 4%, SOCBEOEXRLYED D
VERDD.

REEFELI-TEEREEOHUREZTOIOBEIL, EEMNLRUROWREHX
ERDLDIOATERBCRIZIEDRERELERD. #0720, BEOELERIS
SOMFEHICEL > THE SN TV D (Showetal 1987, ZF T 1994) .

L2L, REEEEED TR, RELE--THRALEZERZEXRERE
LTEDEEHBIRTHILNTE LD, BIZEBRET TR EE
EHAOSHICOVWTHERETAILERH S. £ D7, Yamada et al. (1997)
X, PXOEECHO VT, RECAVAIHTHBABE»NSTFTHMEINDIELEESE
MoEHEEERINOsHE2EICLT, FEEEZE2B2 2B FHEE%
BoXEOHARZTFAL TS,

AHiTH, BEEHAEOCOHERECANAT A BEMNT, A FITOBEEICHS
L T Yamada et al. (1997) O HFEZBEIS L, BEBEULOBEEL2F 5 E
AHBEROEE LRS-,

2 HMHEBIUHFE
CTHEERFEENEBEEE LA BT AATFIEREERD I B, 2002 4
ORXBE B ZHEDOEMND Table 8ICF LT 9FEAY T Vv HFLICEALT.

INLOFRMIT, TARY) =", EXRE, ‘LE BILT LI
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» O ERBREEL, 320 SEREE  TREREBREAEBOREZHY
EL, &biz, ‘DL 0iHDZ’, ‘B, " TAIv=z2A7 B
W bR EYD EXREHRIIMAT 220 3HROBHREBHRZHRMBMOD
REEFED TCHELLZ., EHATHE, REFEREICODVTHEER T
FHEBRET 2%, FEACBWTEBRERZLOCICAEAEKSEELRLIRE
mEFPHEAMMICTFEMGAL CEEKE2To. ZThoD%#HEE, FER 4 2%
CAEBME S ZEICH T TRE 21TV, '0005101' X '0005202' E R, 1940
2XrIHIEVWEREHR.
REBRRMOKXREEMEIL, FJUo T —HEZER 105 cm DR Y = F L &~
Ay b, TA 16 BIZHEKPLMVESTZ LICX> TiTok. EAE
BiX, SA VDHKCEEL, 7TA N BEIXEBRELEHKROKLEEOR v |k
e EF L. 9A30RIC, REBARRIZOVWTIIERK 8K, XEE
EZOWTR1IEEIKELBERZR 8HKE, I ARENCT2ENES
i ETEMLE. NERKE»OEFE3IHA 6B ETIKNELEZ2EER 30
CCTHBERHFL, 4 ABKILEIZEEL THEBHK D Brix & % #|
EL7. B, XETHE, XER*XRBEH L EEHA 2 RERRK,
EXRMEEEOEEERELEFER, 2FXR0EHLELEH, T LT, &
REMAGETOMBOFEHELPIHBAMBELERAT L.
Yamada et al. (1997) O FHEIZH VW, RAELEFBOK I DT —FZ oWV
T, ROETHAVRIZ Ko THBEONTZITo 2.
Yij= u+ B Xi+di+ wij

L, p IREHE, RERFHEO BB ME KT 5 E R KK,
iIF I EBOHXROPRBE, T I FHORREBITLIRREYED
FRBEOEBIZLIIER»OORE, Wiji i BEOXRRIBITS j&F
BOEADERANLDBCII2ER»OORERZRT.
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3 BEBLIUEER

HRUZRERZEHXD Brix fE% Table 8 IR L. FEHIE 92 5
107, BB HIZ 10025 117 ThHhom. HT (1994) X, BHPE O HE 104,
X7 AV ORE 0RBIVI —my SO&HTE 36, &5 210 4D Brix
EEXREL, &P 100, RIE2R 32, ¥ 74 T, EHEEN 015 Th
SlELTWVWS., ZhbDORBEHLLERL T, #HARKO Brix HIX,
LILBWVWLRALIEH B .

AFARF~AT e ERNGEVWEEEREEEH THDID, FF TEAEHWER
FRORAEMERBILENTES. ELAEMAOPLLENZHKEZ B
LEBHICHBET DL Lo THMBEERTDHOILBARETH S.
FTOED, AFIOFBICBVWIE, EREROSHFOPTCHLENE
BA 1TEGEoANMET LIV iRy, BLEBRELETTRIRERRZFANOS
BAKREAREHRZFD. Yamada et al. (1997) X, HIF OFEEIZH>VWT,
BUEKEOEEBEL»BIIERTFAH*ATIREELACOVWTHERAEE
FHMLTWD., ZOFEEAAFIOEEICEN L, LT, Yamada et al
(1997) O FEICHE > THRITEED 5.

Table 8. Contents of Soluble solids in strawberry clonal lines

used in Exp. 3-2.

Clonal line Brix value SD

Female parent 0005101 92 0.46
0007101 9.7 0.65

0028002 10.7 0.32
____________ 0030701 107 0.51

Male parent 0005202 | 104 083

0023001 10.5 0.32

0023302 11.7 0.62

0024102 10.0 0.34

0033101 10.1 0.55
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E A B O Brix £ I > W T,

Hartley ® F#1C £ » TEHFER I zr

B BRANSRO i F 1S

DWTRELREZEZA, 5%K g 11
WCEEAERBDLRRD 05 :

27, I T, FREERL % ok ¢ Y=0.542X+5.09
TAH—TLEEBETERSNTZITV, 0.5 : . . . ,
EAEMIZBIT 2208 2% 9.5 10 105 11 11.5 12

Brix value of Mid-parent

TR OB EERFRARNTEIC D E

LEs o3, ZHRMIC s %Ay  Fig 10. Relation between Mid-parent and family

mean for soluble solids content in strawberry

PHEENHED L7z (Table fruit (Exp. 3-2). Each value represents the

9) . &bz th B % mean of eight seedlings from each cross.
n=19.
5K R EHMEDOE TSI EAT

W, ElRAER/RDLE E LI,
ZEFBOBMERBBICLo - THBAINLIHOBELEERICLITHRHAI W
SBMCHT. TOBER, PHAEEICHT H5FRRFEHMEOE KR,
Y =0.542 X + 5.09

70 (Fig.10), BIRICEILZEEHIT 1 % KETHETH o7 (Table9) .
— 7, REAZKLMA T BB MO 21T o KR % Table 10 1277
L., ZHBAICIE 1 % KETEEREEZEVPAbNT. BRHIXEEBEHIC X
STBOLNBGEHERRZVWLAREIEATH I LD, FHEOHEK
IBEBEFROBVWZIZ2BOT, XEROZHENIBIBESIH TH 5.
ARBIY, REBRRKLERRZOELEZA—-SHETHRBRL TR, XE
RREBMTLHONERESBEZEZLEEAHORRFANRES B (o 'we) &
HIRTZEPTEDS. 22T, EEEFHORRZTHRNLDE (o’w) 2HEKXR
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NERESDH (o'we) Z5|WTEHRERNEMESTEH (o0’wg) & 02353 & L7z,

Table9 & Table 10 DFRE RN DL ZF DA T ZFH L, Table11 IZF & .
08 (¢'T) OO, FRAGTE (o'w) 12 895 %% 5D, XRMH
B (o) i 105%ENEPol. ZOZ X, EE£D Brix BIZiX, X
FOEBINEL , ZEFNONBEBREERSRE VI LEZRLTVS.
ZREoE (o) 056, BRIZLE--THBHAEINRZHHE (0'r) B
EEALZED, BRI THREAIR WO (o) FHEFITNHE
mole., ZTOZEEF, EEAEHACBITIOIRRICIDIERIT, T ALLENR
ZAEHEOFHBAMBIZ AT HIEB/ TCHEREINTEY, BRFRAILELLT
TRBEOENPOCEREHNELZRERS FRATESZ2 L2 RLTWNS.

ZERGE (o'w) IZOWTIE, &40 (o'T) O 375 PR ERHNE
Eam (o'wg) TRI%BHBELINBESE (o’we) Th oz,

ZAEHOEDH (¢’T) 55, BIRICEI > THAIh 2 WS HE (o
M) #BR<HE, TRLL, BARRRLE--THBAINLIH8, FRNER
STBBIVCRRAARESEDS 86 2Lz, Zo0oZ bid, EEEHIC
BI5 Bix EXEFEFEPBETE HERI FEAEBRREZI L TW
5ZLtEFRL, ThHOHDERIZLIRBECLI TELLIEELEDEEZS W
BETTH T2 LERLTWS.

AFTIXBREWREED THY, RREHERL T TRIEZZTATEH S
EH -y til3cEhy. REELEKOEBFREMERZ, ThEfh b EH
ErbEHBERNTTRHENLERFRZEHEOCEDLY CREANELGSHE (o
W M ELTERGH T 2EEZXDIENTED. 22T, BREH
L322 Brix EOREAKESE 105, I0BLT 1150 3 BEMEL L THRE
L, EhZTh, BHRAKED Brix fE LY b EMIZ 4 A T 5 E % Hastings
OEMURXICE>THELFig 11 R L7Z. BELT 2 BrixE%x 110 &7
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5L, TOEEEZ D&
FHELBOEE D MBS o
X, B HEBEE» 100, 1058
L HNo0DHE, TLTH,
159, 33.0 8 £ &8 547 % T b

- Tz

Yamada et al. (1997) D 5 &

The expected propotion of seedlings
(%)

B AEFRASEOMICE 9.5 10 10.5 11 11.5

Brix value of Mid-parent

Shwn Bl #2 12 v :
R EEAi#ic LT Fig. 11. The expected proportion of strawberry

B, GBICEDD X4ELT seedlings having genotypic values exceeding
critical Brix wvalues 10.5, 11.0 and 11.5,

PRAECHWVWS - & FHE predicted from Mid-parents (Exp. 3-2).

ThHED, BETLEMBF
DEATEOFEHDIREIZELWVWEHETEZI2ENREICEAL TIX, F®EA
BETAHBRODEREEAZBALDBEGCFREZATLOIELAOHARE TEHR
ETOHBOENL TR T L2FELELTENTHSL. A FTOEEITD
WTHE, BET586FHCTONRCETIMERIALN VD, K
RBETCTEFRILBITIRERZRNSHOBMTH MR ERINZI b,
Yamadaetal. (1997) O FEEZH WAL R TEHLEIXLN5D.
EAEFHOESH (o0’T=06281)D 5 H, BESH (o 'we = 03271) %
BRWEBESEIL 0301 THY, EoBICLHEDI2BLTBOEE THRE
NAEEDCHEEBEERIZI 048 Thole. A LAETEBRRLIL, FECET
HPEEMUBRPMEEICEALEATHLILELDL. THLIZL2DLT,
COEFATHEMNSVWERRIBGONTEZ 0D, MOBELOHERAL
BRPLTCERETDIE, AFIXLBVWTHEECEHT I EENKEOH R
g EWwEEILND.
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UEDRERMDG, A FTOREIZE L T, Yamada et al. (1997) @ K ik
FRAVWTRESROEELZREICYEZOREELAEACEEBEUELEOEE %
FITO2EAPBRARLHPCTEILIEALLC R, Zhix, £E0
FERAELZHET 28, FHCHATLIZENTES.
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£33 TEFHAMELRREXHAORENAFIREORREIC
RETHELEOREMER

1 #
AFIRETHE, WHERBFHZEBT L0, RERREZLEE

il

TAHIEDPEELEINDS. AFT0OREECILABERMAELNDV BB R
FEREETDIILEAOLLTHIN, —FT, ZEHELCRELMER
EH2RBEERBMEEL TS A FITONBHBMIERCELI LD,
EEHMBRRKEEEBLERTH N, RAREROP THRICEH LD
REVEBEEOEBIZOVWTHLNIZL TR LEND D.
AFIOREERIT, BEXGFWIEE NI 2. £k, ZO0FERRAIZ,
RERBUOBEIPEVELESAALREZOREXREA /NS W) HITIR
BENs72DE I TEL(FHEI965, HT - A% 1985, B O - (L)l 1988,
BEA -RPF 199). Lol, AFAOREBIREROBKRE T TRL,
EORBOEELZT T THY, ZHREPZVELREERIREIARD
TEBMBN TS (Abbott et al., 1970). Z D7, REHLEBEE LD
BREZPALNITLHZEDICE, THORE~DEEOCEBLANLILEN
HBH. LhrL, THOREPRESKI2EHFRRBOBRESHICET 5
RITH LRIV

T, RETIK, £F, BFEEAYORENASAFIREDZ I BHK
CREELREITREEZHOLONPECTHAEDIDORBRET 2. 51T,
FORBEHEZRLNCTZIEMNT, SEELEEREEAIA» O R ERHA
BMIRLRI2BERHGTREL, REHE, RELZIVIOEI REBIVER
FIEXEBECSTI2RERGOLBERERZLBRLE. 2k, KH TR

FWHROEAT —VERABICL TR LERDD D, TOEK % Fig.
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12 & Fig. 131/ L 7=.

2 BMHBELIUFE

ABRI-3-1: HESILHABEILCRERRETCOREZFHENERLALY
DESBRBICRIFTHE

MEHC &g AR L. 193FETASHICT VT —HKEERE 105
em DRI ZFLyRy NZEATE®HL, 8 RAM»S 93 9RXFT
25/12°C (B/&) 8MMAR (UT, NIREENOXRERAEDKEHIT
TRTHK 370 ¢ mol'm “*-s ') CTHFEHLIBRELEZITo. 9H 9 A
WIRKZHRAELTEHEEOETVWERS (Fig.12-G) THDHI L ZHRL
%, BEIIIOCEARIzF LUV H-Ry NIRRT HOEEL .

3227 °C, 2823 °C, 24/19°C, 20/15 CH LV 16/11 C (BR/KBE) © 5
DORBEERY, LEHRBEAROALRBENCLEZROEHEKLESR
L7z, ER 6 KT oHRL, ZHLVE 1 RBOEE»LOHEEORWIE
WSEOREIZLSDWT, RERREBRLZIRELZRELLL. BEHY
ODFEIRET, OB LEODRILICEX, 88T 52 itk TRkD.
¥, 3227 CKE 2823 CRO—HTHRALLELRVWRER AL
B, TRLHIZOVWTREFRBELHVTE I REEZH X,
HER3-3-2: BEFALHABEIALHEEITOREZFUIFEFERADET
BE BRBEU4EVYVDESREBLIUREEICRIETEZE

‘Mg L L Xon EHALEL. 199 F 7H 11 BIZT V-
FEHZ 105 cn ORI =ZF LRy PCELXTEHL, 8 2872569
ABHET22M5C(B/R), SHHMBARTHEFSILRELE LT, 9
ARBEESBEIKT O HEFLZHAAEL T, kK&’ THEEONSAE
¥ (Fig. 12-F), ‘L rod’ TREEOHETVWVERMNE (Fig 12-G)
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A: Vegetative growth (0) B: Floral initiation (0)

C: Protuberance of flower bud (0) D: Separation between primary and
secondary flower primordia (0)

E: Division of floret primordia (1) F: Sepal differentiation (2)

Fig. 12. Floral development on strawberry.
Figures in parenthesis show indexes
of floral developmental stages used
in Exp. 3-3-2.

G: Stamen differentiation (3)
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A: Early stage of pistil differentiation (5) B: Middle stage of pistil differentiation (6)

C: Late stage of pistil differentiation (7) D: Near end of pistil differentiation (8)

E: End of pistil differentiation (9)

Fig. 13. Progress of pistil differentiation from the basal to the apical receptacles. Figures
in parenthesis show indexes of floral developmental stages used in Exp. 3-3-2.
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ThHHILEEZHALELEE, 9FA BRAZAEI IORER) =F L /(R
vy M 2BRTOEML .

24/19°C, 2015 CRB LT 1611 C(BRB/RR)D I 2ORBREREZ®RT, 12
HEARODALRXBENICELZOEMEKLZEE L. 18256 SHEBE
WIBRT 2% ERY, Fig RBIXOBORYE () ARTFLEEEZEICE
DSWTHRERROETRELBHEL .
EHROHE*HRDBLEFEACEELRR2ITLE D, Ky b2 2515C
(B/®) RHMARBRKRELEATIRREZCEH L THEFHE T .
FUFLICERLEER WKOE 1L REOERICSDWVWT, AE» LMK
RECOBH, THORBUBIOCREELRAEL £,

REBR3-3-3: T ULVLILLNBLALOHEBEHICHTITCOEEEZLHHANRER
LE-YDESRBICRETTEE

MEHCIE e 2R L7 19 FE 7T NBICT U F—HKZERE 105
emDRYTFL Ry PZEATESBHL, 8208256 2515C (B/&)
§REI AR CTHFHLRELEZIToL. 98 SBIKHENI S AKK
# (Fig. 12 -F) THHrZ L 2HIELLE, FEIIODEBRAR) =F 1L
Ry MZ2KTOEMBLI.
THEHELRALEBELGECTEELELL, 0 SKOEEZAEL, 3
AT Wb (Fig 13 - A) WELZ9A BWRBEZMT WoHI{LLE
BE&L., ZOEBPLHERET, (1) 2419 CTRLE (HK), (2) 2419
CTsAMRELEZ%E, 1611 CTRE (HL XK), (3) 1611 °CT 5 B
WL, 2419°CT S AMAEL, B 1611 CTHLE (LSHSL K),
(4) 16/11 CT 10 HHEALE L%, 2419°CT SAHBLUEL, BV 1611
CToE (LIOHSL X) B XV (5) 1611 CTRE (LK) © SEEHEOR

BEABERZERT, K 4KEZHAL L.
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FRELHERIERBELGEOT I AERNTHEL, RBERRE KR
BEIRBEOEROZI REELHEL .

HEBICTLRETIE, £ZH>REPEKLETHIC, 1BRETTHIKD
EHFLEZREL T, 2HULERHET WA {L%E%ET (Fig. 13-E) LEZA%Z
hNEhoMFHWakETREL, T VWOLILBEKBEPLOZETHETD
B#xRD .

AER3-3-4: BLUDPEEEFHBHICETEIREE, RELL-YOETSRES
FUZESRAL-YORREICHTOIREMER

‘EE, ‘EXBRE, kB, ‘Zbon’, ‘hrF—9 BLV
‘L ron EHERL, 198FL 99 FE0 2EBREEML . EIATRE
EBEBELI > TEREOSmORY) =F LRy hTEHL, MELDL S
A2ACEESIODBARY =F LRy PiIEMLE. EMEE LI,

24/19 °C ¢ 16/11 °C (BRB/RBR) WRELE2 2D ODALIRBERNICIEBE L

r\\lp

D ERLE, B8, BEEE (KRS E&N-PO-K0O=10-5-8) % 300 %

™

FRLESYZ0VH 100 mlBEALEZ. B, NIBMALAEESLEELR
ZLRBRWES, — &I 8 A 6B TCIHAFIREHFESILERIBL TV

WZlnb, RELBOREBERTETOMENEFHILEAKATITH -

I

LEETE D,

EHROERE 1 FERICOVWT, AERICTERKOELIRE 2K ZRIAL
THEE 6 BRICAIRHLE. RERBRBRINBLTIREREL O RE %
AELE. 2H5R4EVOREER, REELZ2ZIRETHRLTHEL
. EREHERBIZ, LBARE, RBREFERIVOABCLZ 3EFERR

BRLLTHOBGHTETo 2.
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3 RBRBLUEER

HEB3-3-1: EFDLHABEILORERBRETORESFHNERLE Y
DESBEHIIREFTHE

FBIRBFORIEIEIZ SMOREIZSDVWT, REHZTZVOE I RE %
Fig. 14 KR LE. WFNOBEXRTOLHEMBEMOEBEVWREEII L Z H>EMN
blhahold, MULRAEBIEMLMORERZEE T L, LEEE S SWVWITYE
ZIORBDRLS oI
AFRELZORBOBRICEBILIHMEITELLAELRZVE, RD
(1994) X, “7TAXNY =" OREBBICEV TCREMABRY OE VN
REHLVOZIRBRICERETEZEEZHARL, 108 24 BICRE XM
L7eXid N A 3BAURBRICREZHEBELERIDVOREEL YYD X SR

LR NWZILEHREL TS, 2, RRCI-- TEFTEELZED

600
500 |
400
300

200

Number of achenes

100

32/27 28/23 24/19 20/15 16/11
°C (day/night)

Fig. 14. Effect of temperature after floral initiation on the number of achenes in fruit in
the terminal cluster (Exp. 3-3-1). The bars represent the terminal to the Sth fruit
from left to right. Vertical lines show SD.
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IR RELELVOZEIRKZB AV I LI EEZRLTEY, X&ER
DHERE—HTD.
ABR-3-2: EHFNLHAKKLALOHEFT TCOREFHULNEF A OEST
BE RERA4LVYDESREBLIUERREICRETEE
LHFERROETIRESL Fig. 1SR L. HBEFERRIEZ, &K & ‘L
Fo»r’ om&EEL, EENSEVWELrARICECBERIBEINTZ.
Fh, HERVEESBVWERLERS o, KRBRIZTEHF 5L B4 % »
DHEARET CHRELBEZ2ToH b0 THE, BEOSLERIIHER
WIT2ERTETLTWR,

AFAOREEPRERETHSILS 2D LT, €%k, mEZFHETIE

"Nyoho' '"Toyonoka'

9 p m ® o 9 r L] © ¢ Py
A B &0 ALAA 8 B G00LAA A
% 7F oo 7F A A
S mm A an 6 | BBA A
i 5F E>MA 5F A
% 4 lmmoa Emergence 4 DoA Emergence
E ima W24/19C Od. 8 3 A W 24/19°C  Oct. 9
g > o ©20/15C  Oct. 18 > Amm ©20/15C  Oct. 18
Q 9 o
g 1 I A16/11C Oct. 28 1 ka A16/11°C  Oct. 29
E, 0 2 A A A 3 L 0 L 1 2 ) 2 2
A o12- 19- 26 3- 10- 17- 24- 12- 19- 26- 3- 10- 17- 24-

Sep Sep Sep Oct Oct Oct Oct Sep Sep Sep Oct Oct Oct Oct

Fig. 15. Flower bud differentiation stages after floral initiation in two strawberry cultivars
grown at 24/19, 20/15 and 16/11 °C (Exp. 3-3-2). All plants were exposed to 25/15
°C and a 8-hr photoperiod before the treatment.

1; Cluster differentiation. 6; Middle stage of pistil differentiation.
2; Sepal differentiation. 7; Late stage of pistil differentiation.

3; Early stage of stamen differentiation.  8; Near end of pistil differentiation.

4; Late stage of stamen differentiation. 9; End of pistil differentiation.

5; Early stage of pistil differentiation.
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REPFHSECRRTIMECRBRT 2D THDESh TV (X
1965) . REA - RF (1994) i3, MIER>»LEBEERBEZEL THARLZIT
W, BEFNEVEEREOKRBRERENELS, REEEI NS 2D Z
EEFLTWVS., BIEBICRETVWOSLIIETLTWS D, BEA -
RKFE (1994) ORBRIEIERAEKRENFREIEDNIWVWILERLTWS.

LH»L, BEERRROBRKRZT TR ZIBEHOEEBLZ T TR Y,
EORBPDVDLRVIZEREZEN /IS D (Abbottetal.,, 1970) . % L T,
BREHZVOZEI BEIT, Fig BT LI, T WKL LTHEHER
BRHCREENDZEFPALLTHD. £ T, R, 332 T, EBHF
FRHMOAEABREN I RELRERTEIREITEELZHALI 2D, BE
LEHMEzIEF BB E»OHEERETCEL, HEURIIAERK 2515
COANIRBERNTHELL. TORER, BEUBORELAHCRERK
MoEIRWD, BEPLORRETCORAKLRAEERELXFRTE IR
LEDVOREBCLRBEMOFEZE oz, LL, BELLEY O
ZORBRIEEIGEVWEEALRI R, REELVHRIZLE NI o2

( Table 12) .

Table 12. Effects of temperature from floral initiation to emergence on the fruit fresh weight

and the number of achenes in the primary fruit in two strawberry cultivars

(Exp. 3-3-2).

Temp. Fruit weight No. of Days from  Fruit weight

Cultivar (C) () achenes anthesis to per achene
(day/night) ripening (mg)
"Nyoho' 24/19 199a° 339 a 220 a 589 a
20/15 23.5 ab 364 a 232 a 64.6 a
16/11 2770 443 b 22.1a 62.5a

Toyonoka'  24/19 - 2%63a 4392 2.1a 6002

20/15 27.6 ab 455 a 237 a 60.7 a
16/11 329b 568 b 232a 580a

* Means separated by Duncan's multiple range test at the 5% level.
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COMRE, BRECREEERDSCRIALICE, EERMOATHL
EFREEROERBLET TR, BFPBRHPOBESIB VI ERELY
DEIRBVPDIDBLIBRDIEPEEBLTCNDLEZEZFRLTWND.
AERI-3-3: T ULHELTH
MPOHEBEHIIHMTTOEREE 300 r
ELHHANARRLALYDE -
IRBIIRETEE

;3 MAANOR [ AI Aoat 400
TETOREIE, HED 13

350
H, LX2 28H7T&dh o,

Number of achenes on primary fruit

Fig. 161 7RL~EBY, B 300

H H5L  L5SHS5L LICHS5L L

ELHEVoZ S REIT, HE

RNELALARLS, LEMNEL L  Fig. 16. Number of achenes on the primary fruit as

affected by 5 days exposure to high
<, EFTWERBIZ S BAT

temperature during the pistil differentiation

SF L LCHBEME ST - stage (Exp. 3-3-3). H: 24/19 °C throughout
the treatment period. H5L: 24/19 °C for 5 days
TEOMTIE, BRLEO followed by 16/11 °C for the residual days to

emergence. LSHSL: 16/11 C for 5 days
followed by 24/19 °C for 5 days and 16/11 C
o3 il for the residual days to emergence. L10H5L:
16/11 °C for 10 days followed by 24/19 °C

for 5 days and 16/11 °C for the residual days
D o#+F ) BHICERIFTEE to emergence. L: 16/11 C throughout the

treatment period. Different letters indicate

R AR WK IEFE EL R

IO EMNDL, REY

PRBR, BT VERHO significant differences by Duncan's multiple
BWEHHIZY KX WL EZ range test at the 5% level.

b d.

HEB3-3-4:. RLULBERHICETLIRRE, REHELYDETSRHAS

FUESREELVNDRREICHAT IMBERER
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LEERE, RREEFIVABEICLIZI3IEFERRRL L THBESF
EATo R % Table BIZ R L. REE, BEELVOZ BB X
CZEHIRETZVOREEND 3HHEATT, LEEEMBIUGEMICZI
FEZEZPROLONAIDY, ARFERMICBREEEN R 2o, TREERIT,
REECRLEREL: AEABIVCRBREELLHEMNT, RELLIVO
EFORFTCHRREELLEBT, £HORET-VOREETCHLBERE
EHTEMET, ENETHERRR- .

Fig. 17121k, RBREE2? 77— VL TRAEILIEFRERLLERR % L
LR EzRLE. #RALEZVWTHLoSRETYH, REE, RELYLIO
ZORBBIVXZIRETLVOREED 3EHBE LD, BHERKICHLTH
BEDOEN /NS o Tz,

REEBIVCREYLVOZS RBCEBTAREE LGB OZE
ERPAEBICR>TREEE»TRWDE, —FKO2MA» LR ELEB
% (8H 260R) RAINLEFNFHEIN DO oL LEETEDLD, B
ZHL , RERRAMOABTREBOMPRENEB LI LD LEEILND.

Table 13. Results of analysis of variance for respective fruit fresh weight,
number of achene per fruit and fresh weight per achene from a three-factor

factorial experiment addressing temperature, year and variety (Exp. 3-3-4).

F value
Source df
Fresh Wt. No. of achenes  Wt./achene

Temperature (T) 1 630.4 *** 157.7 ** 473.4 **
Year (Y) 1 3.0 ns 3.1 ns 0.0 ns
Variety (V) 5 7.8 ** 18.2 ** 68.3 **
TXY 1 1.3 ns 0.0 ns 0.8 ns
TXYV 5 4.4 ** 1.5 ns 5.4 **
Y XV 5 2.6 * 23* 1.9 ns
TXY XV 5 0.8 ns 0.9 ns 0.5 ns

z ** * and ns indicate significance at P = 0.01, 0.05 and no significance,
respectively.
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Fig. 17. Varietal difference in the fresh weight, the number of achenes per fruit and the fresh weight per achene when cultured under

different temperature conditions (Exp. 3-3-4). Data on 1998 and 1999 were pooled. Vertical lines in the figure show SD.



—F, REEBIVCEZESRALVOREHECISVWTALABEE L AEROD
REERABPEBEC R0, REERXPGBIEIENSK2IEBE
TR ERICENHLLEZIDOND.

UEDRRNG, REE, REHLVOEIRBEBLITEIRERY
DREEPENEFNEREIGEWVWELNSLSRIEARIE, HBI2»2bDL
T—REOCAELNDIRLTHDLEEZLNRD. LrL, BEEIZSPNT
X, TORECHEMEVFET D I LAZDONL 2D, REEICAHTIE
EOREBPDPNEIVRBELZERTELILENTREND.
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F48 REBEREHIIEHLH3EHFDIERABHMOEELEGHKRS
1

T

AFAZEFFTEBREHEIILI > TRELL —FRVELEFERY HEIZKB
SN, HEHBOZS I —FHIETHD. —FEROIMHEAFITE, K
B, SHBIUVKERRHFC—EHHEEBTLZ2LICE->T, EHFEXSH
EBIhnklHBED. TOBBRPERNEHRERICET LI L, TFEFH

CHHBREFEZE»N TS, TOEFOHTMKEL TEITL, HE
-BATEICE S

BEPEOXFEERETCOLIRAEE L, ANB2HNIEEFFEEHL S 2,
CHEDIAAP B E-TLHEEETHAZILEICEI T, RO NELRSET
LREFETHD. ZORBFETE, BEFL/ILLEZEELTCRESED -
DERAOEBESCHRBREREZE--TEE - ERFHCHEBIEIHE
BB, " RCITSAFAPL IARCIPITITCEZFRNELZHRT L Z L
CEVWVHEFEDIEABLZRESIELELZICEB~EHET D (KF - KK
1983) . AB~DOEWHIL, EFRNELEMIETCHEFFTE T ITMHSN
REBHEEZDHDILEBERTS. Fold, B0 LB, EEHED
FERFRHREBICELTWVWAIKRTIE, TOoRFOSLITMREL TETT
L ENTELD, FFEPIITZT2LRRBOKRIEE LD L, EHE
HMCEFIFEINTWVWEKRICEREFSLORBKITIELIERRTLE
5 (A5 1983, FZFT - Wil 1991, Hih b 1983) . —F, EHEATICIEF
FERETNINBEBIELTHWERE2WVWTE, TOEELX*ELE TE
FRNREZHBLET AL, EFFROETLEZOERFEZMHA T LI
H (A% 1977). 0D, A FIORBEE CIEEFSRE L HE
RLEBCESIHPIEE T2 R EAREHRH TR TS,
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CHEFEHEBEHEIEROLIOICREORELRIZT N, EHFOH
EBAINRTIREGCHRIXELZZITTEY, EFSLRBOREBRIZITM
B REBMCERRALNRD. ZO0X)IREGHEEEL —RICEBNKE L
W, BEBEBECREERFTE I AL TVREE (EEH) 2837 5mfE
NDHAVWLRE., BEREBEIEPECERED 0% U EEZEDTEY (2
A 19%), A% bEEERTHOKTHLETFRINDI LD, BRI
BECTE2RALEOERBIEEREREAETHS. o0k )HMmME
DEMRICHI->T, YEULBEOHFS(LHBREHICIE U REEHE LT
badhid, RERBERNRERLLOFELXERICFEM I 22T TER
W, 20, BRRROLFSLHABHEHNLZERBICEEL TS 2 L
BIEBICEETH D.

CHETCHEELLMBAAMARIZELAMBECBEI > LITL > THAN
b T&E) (REWMD 1997, AL 199), ZoHEET, BRE2ZEL
FREBE22DD, BERERICBVWIZHOERREZAALIEICAVWD Z &R
L.

ZITAE TR, EHFESLHEABRHICETLIHAETCHEED L VIFME
BEZBEMLELTCRBREITo2. T2bb, EEBICHEEINFHEIRT
WAHKREFELR D TRVWKREDPRBELTWVWAIR AL, TEHEBEOHE
BOSHMB 220802288 42FAL, EMBE2HEERICELLL X
OPHEBOSABRANOIEFACHEKBLHEET I FEEELRL, 20
EHMERHLEZ. £, ZThiCE->THBLAEEEND, BB (£
FEoLHRBRPEORK) OB AEBEIISODVWTEERIT- 2.

2 MHBLUAE
REBRI-4-1 . EEMNICEHBZLEALLEZORAESLIUVREEHAICE T
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HEEBHOS T

EMBZEALLEOHEROSABZRANLOIEF BB BEZHET
2HEEOHEDEEL DD, A FARE ‘K& ORBEHEERDL T
CERBFERENRAEE 2 —FHOAF TRH 97204027 & F9712601°
CORBEBEAEAZHAL TRBRE2IT o, REEREF, 199 F 4 A 30
BICEZ 105 ecm DRIV =F LRy PZSHRTOBEL, 6 A4 21 BIZ
EXR Yy PMEEDO 1 HEZRUOBVERELE. ‘K& ORBEMKIL, 6
AP HAREELRAFEOR Yy PZTF T —%%F, THE SBREKE»LD
DBEL7-. L%, EAKE ‘K OXBEBEHKIVTIRAEBENDOR—
GHETERLL. BRERE (K2 EN-PO0s-KO=10-5-8) % 300 5 &
WL, db7Zo®s0o mE8A 2AETCHEAIEHEAL .

EHWEIX, 9A2825 BAETA4HMBMBTSEIZGT T, ROXSIZ
fTole. $habb, EEEBEOHBAKEITX "X’ RKETEEE 24
HEL, T2 HTABENITRITZE 120 cm OBEICHKRH 20 om, %
M 2Sem D 244X L. TIRELT0aS 720 CHRELEZFKSETN,
POsB LT KOE20Kg B FRH (B4 : <HADVWRFAD IB
fbR S1 %) THL, EEUBITIETORMBEFEICELTCERL .
BB, 9 2ARRT ‘X¥ 077V FIEXFEY 91 mm, TEEEIT 4
mm THY, MBFEEFZEERKROETRAT —PILHL2bDEEZLNT.
BRI ELEOHERZRAEL, 9A 20 EME 98 BAEHORE
EAEE IKEREHENLT —F 215,

HEBLEBOEFHSLEABBELOBEKRZHALICTEEDIC, &FE
MRIC, "Rk’ CXEEELEY SETOBHRLEELEZABEMECBE
Lic., EHFEOSBEIX, &L (1988) O EIZHEY, Kok (F 3

EOFig 12-A), BE#H (Fig 2-BE/~iIxC), —4H# (Fig 12-D) B
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FURSAHERH (Fig. 12-F) e L, BEHUEBOKEZIEF LA
BEE L.

HEB3-4-2:. EXEHAKORXREXERAM LA VEHEBICLSEF LR
BB O#E

RE 341 THRALZEZLEEHAIZSODWVWTIEELOREESLELKA & #
ET 272, 986 RRICEMLEEEA 24KIC, ZThia2<A—%#TH
HELHEHEALAELTBWEESE BHEEZMALEH 37THEHEALEZ. &
NOLDOEEKR»PLT VI —ICEoTENEN I6KEZHBEL, REEM
FALE L7z, 20005 78 9RICHEK»PLOT T —%280VEEL, 8A 10
HET 99 FLFEBRICKBEEZEALLZ. 98 48256 8BETOEHE
ARBBLARBBIZAHSEIZOTTCERZHR2HEKT O>EEMLE. 272 L,
TEROBIT 0 aE 2D ICBELEMLSETN, POSB LT KO % 8 Kg &
L., EM#%, RILCHEBLZ2WEL, FEMBIEEILL 2K
WTR A BEETICHET IR OSOIR2HbREVWEMEREZ, TORRK
DIFLSLRBB L L.

HEI-4-1: EEMICEBRAZERALLZORBERLUVUELEELERAIZES T
SHERBOLS A

Table 4R L=EMABOHER O H 2 A D L, “KiE™ T 11
A9BZEELT, ZTRNIVBERVWEHLEEVWRHIIOTH I ERTE .
CORRFeEELTDLHE, OA2AEMTIEIAKMELS, Hiz, 9 A 18
BEHETH2K2RECHELTEY, £ L LTEEREL BT EH
BORWHEMNBEMLE (UT, BRIV LHENBEVEK LY BEHHEK,
BUVWHKETHEEBLEKRLVWY ). REEATIK, WA 2828 LT, T
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RTOEERTHERRVWHLBVEBIST LN TE, ‘K’ L
Fikic, TEIAEBLRIBEERYPHEKROF S MLAL. £/, HE
BOSAIBIEX TE OFLIDIRRKREN-T.

BEHHEHRO OB THERO M AZHE T DL, ‘WK, TEELEE
MEbil, EERBLI R LER THERIRNEBELIRABRI B o 2.
EEMBIIBVWTEHABAMBHEELEFHR, €FoLEHRAHBHLTY
HHEIE, ‘TRE TIE IR 0RPL, REEETITIACHMNLBES
niz. FL T, BEREINELRITIEEFoLEBEKORSIIHML,
9HA I8RBIZIX ‘&M’ T100%, ZBELFEE T 80 %IT7>7z (Table 14).
FEBMNICAT-EHHEROHARLBEMBEBR RIS F LR
BRERLOEBRE2RARLLE A, ‘L& THEEEOHEIC S KETHE
B (r=097) Bhol. REEZLAZBVWTILRIVICHFE TRV
B EWHERE (r,=086) WO b (Table 14) .
HEBR3-4-2: REBAXORBERERFZAVL-HERICLISEF S LR
BMBOHRBETOEEGHR

£ F IR 19720402 & '9712601' L DB EAICHET S 37 O ¥ EEHE
FHIZOWT, EEBILOHABKOBERICEAT 2HE 5 & Table 15
AR L., ZhiCkdE, 9A4B»H 9HA2BRETCOEMR TN
aERHELHh, TREZRECTHILEENENHEORVWERLEVWHICH T
HIEWFETHDIDEEZDON. LML, TOERIIHAR 341 TR
DONTEIEEABTR oD, EEMNIC, EHRBIELIKE 1 O —
JOBICHBL LIEHEEPBOHENMCECA2mMOB 28R (X%8HE) &
L, 2ha2XRPICERTFLE. ZOEBERAE, EEBACL-oTRRY,
EHEHEPBWELEBEBOLELS DY, TORIVHEIRVWKZ 2H T
BHLTHhIT, RR 341 CERIC, EEENEL 23 LEEHEERK
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MEL otz 28, 9 5 BBIVC 8 ACEMBELEZEHATIX, HE
BEKIAOLNT, HEBRBEEROERSMIZR o .

Bl Xoi, A LL T RRKORBEEKIT, ThEth, %
EHMAZ 2K THOEML, ThooHERZHAELEZ. T2 T, F#HZ
W 2HLDBDIIHERBER TR RLIEDEVEEREZRD, Zhzet
DERRICBITHHEFESLFHEBEBELHEELL., ZOXSCLTHEHEESINL
TEHESAMB B, Fig. 18 W RTXOC, 98 NB2Y—72 LT 2K

B2 &izoi.
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Estimated date of floral initiation Date of floral initiation

Fig. 18. Distribution of the estimated dates Fig. 19. Relationship between the estimated

of floral initiation in the clonal lines dates of the floral initiation of clonal
derived from the cross of '9720402' x lines and the dates of flower-bud
'9712601'. Thirty seven clonal lines emergence of the plants planted on 25
were used (Exp. 3-4-2). Sep (Exp. 3-4-2). Each two plants of 37

clonal lines derived from the cross of
'9720402' x '9712601' were used. The
size of spots is proportional to the
number of data. The correlation
coefficient is significant at the 1% level.
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Table 15 T Hi % &2 LK 25 & &
Liaho7c 9 25 BEMEB &
C BAEHOFEMIZBIT S
HEREEZDO L SICHEL
mAEF BB B & O THE
Bzkdds A, 9A 258
EH TiXr=0650 (Fig.19), 9
H28AEHETIEr = 0540, %
NENWEERHEREAIAZ L.

AER 341 THALLEAEK
ODHERE, ThbDEAEK
WHXETIOI2REERAKRTLE
ROLISICHE LZIHEF oA
4B &L OMTHEMREZ K
ik AH, BEAEAKDORHH
EHOBATIE r = 029 (n =
11), HEEBEKROHEANTILr=

1-Oct
5 26-Sep o
k=
"
E g 21sep | o o o
8 = o 00 [ I )
L o
£ S 16-Sp |
g o . 90
= =
& 1p| o @e @ o
&
S o ® o0
A 6-Sep I
o r=0.44""
1-&p [} A A 2

28-  12- 26- 9- 23- 7- 21-
Sep Oct Oct Nov Nov Dec Dec

Date of floral emergence of the seedlings

Fig. 20. Relationship between the dates of
flower-bud emergence of the seedlings on 1st
year and estimated date of the floral
initiation of the clonal lines derived from
each seedling (Exp. 3-4-1, 3-4-2). The size
of spots is proportional to the number of
data. The correlation coefficient significant at
the 5% level.

019 (n=26) & 720, WTFTNLEELWERLENoEDN, £ TIX r=044

(n=37) &2, ZOHBHREIXS%UKETHEETH > 7= (Fig. 20).

4 F ¥

AFITIZBNWT, EFEDEEPBREMLURE T CTETLZKIZ, EHEICEX

STERRNEPZELS LR EXFOIRFTEZHIBLTHLZONLF

FRITAERE L THEITL, EHICHE  -BRIECES. L2rL, EFEFEIL

TELKEZAFTESFHICIBRET, EFLSLORBEFIELIEL, ThiZ
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o THE - -BRIELEND (KDL 1983, ZF T - )il 1991, F i 5 1983) .
Tk, TEBICHKHEATEFFERBIIEVWAOLIT, T E X
MO LZTHo- THHERIIRESERDZLIIRD.

AEHORRK 34112, LROBAZLEZAMAL, EMALERMICE LS
TRl EoHEBEROSABRALLBE TSI LICL T, EHFL/LHKA
BDHETEEINEPERFTLELDOTH L.

‘e’ FOA2AND IBAEFTCABMBMBCSERRAYTTEMLE L
ZA5, 9A2HAERM TCHERPIHEERBLEKRICARY, EEANPELS 2D IE
CEHMHERRBEML, 99 BAEMTIEIEKRIBEHHEKRE 2o 7.
ToZElnb, ZBETIXE 9 BABRKIZEAKPIEEFESLEREL TV
bR I, EEZEBBHEEIIL - THRLLEZ A, EROT
FoERFLEHEHERILOBCAERMHMEIRDLON, 9 A 18
BOBACRAELEZL2TOKRIEFLILLTVE., 202 Lhb,
FEBEBE L -EROKEHABECEM L CENHERROLE L2 B2
L, RHBEKREP—EULCET LI EEBAXEF oMBBAE LHEET
HIENARRTHDLIIENALNICR>. 22T, BHHEBKREIM
%ICETHEMBEZHEFEL/LBABAEERTI20AMEL 250, B
DEBECBWTHEERER P LZEEXAET LI LVHNEORTEZR T KRZ
BRBEFHRRIIRDZ D, ERANICE, BHHEKED 80 ~ 100 %

CETOEMABZEFSCRABR LT 20 EHE LELZLOND.

EHATICEFFERETINERBICEFEL CVEKTIR, FOEHE%2E
LD TERBRWNAHMBLE TS EREFERROETEZMAT S L
b (K% 1997). 20k, RE 341 CBVWTEREHHEKRL T 245
&, ‘RlE, KEEAEMR L LI, THEINEBL RBZ3RCLEN> THE
BERBIRBZ2BEBMBHZ DR,
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DEIICEEDP B R2BERYHEKROHERANBSARLZIEASRE
LFURIEDO LB EHHEHERLBDEREEHROBM TRELHEROEL A
TOHORKL, XREBEERTHD ‘K’ ThbAHELhZZ L, Zh
bRBHEOEEBIZLLI-TAELEbLDODLERT I ENTED. EhITHRL
T, XEEAETIE "X IVHEBOSOHBEARESS R, Zh
Wi, BREFNCNATCEBEENABEE L TCWSAEDEEZXZLNS.

BB 342 TiE, RBR 341 LHBELT, EHHERLHEHEEREKROE
RBPHAET Lo d, ZThHiZFABEOEEES DR hoTe Z L BEEL
TVWBLERTES. LrL, 2200 — 0 2o HERDNAMNE
bhTEY, RWEY—J BT OIHK B HEKRLART ZLIFAET
bHbHLEZDOND.

RBR 342 T, 1FROEEZ TN TN BB L RXBEERRKLE
BRL, RRIECHEBERORERLLEFNLBABAEHEREL .
ZTORR, EFSLBRBBIIEBAOERMNLSA & 72 >~ (Fig. 18).
IO EhD, —ERIMATFIORKBMIERNRETRTHY, BEW
nEEEREZTITLHEAMTE S,

T, HEBERIPEELRS > 9A B ABLIV AEHEOE
MTt, HEABREBEROER> Lo, ZTALOEERXRTIX, £
BRATEHFFTEOHRTIMEBICELTCWELEEZOLNSE., £2T, Zh
LDOHERLLEDODLELBVHELEEFESLBEKEBLOoOMEBEERD L
A, MEEREL, TENNENAFERLHEENAL T (Fig 19).

HICRBELZEETIHEICIE, EFEI(ERBAERD L L 2L,
RMUBICEELZRAKEOM CHELY, BHIERKIES D D ITICTHE B AR
HoORBZEETLIFELAVWLRA TS (FTDH 197). EF4mH
BBECHEBEORMICHBE IAOWEELEROKERIE, ZO0FBELVAEDTH
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HTERLTWVD.

EHFSLHERP L2556, HEBEKRORERNLOEET S
HBELHEBBEBREIC L2 FEOVWTATY, BEHMCRLUREEMER%
AWDLENHD. LEOEBVBIIREREA LB T IBGICITHEAR
DEBEPERLETDHILELTELN, b1 EELEITBEETRELZLED
CERTERVWELEBRB TEREZFM T 2B TEhiE, REEME
EOMCBEOREBMBELRUR T LN TE, FEFHE K& H
WTx 5,

ZZT, AR 341 THELEZEZELEBEKOHER LRER 342 TEI DL
EHBE LR BEM AR CHELZEFSIERBBORBEEZI T L 2
H, MEOBICEHEMBERERZNDIEIVVLOOFELHABEAMNED b (Fig
200, Lz -oT, EEOHERLEBRBEIERZ —HTLIbOTRW
B, EERKEORIZ, REPCEBEELZFMITI2EEL L THERLA
WAHZEIFAETHhHDLIEZEZDLND.
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F4E REFERMHLEEZRELOECHER (2reo
%

1

il

FB2EF2HICA LLRERBEAEBRBRER, FESHBEOEESN
HEB TRERERFERBRZEEERE LMEEKZRETIHOT, &
FHREEFSHE LABREETAZLICLE,T, BlEHVTRELRESCREK
HEHRBICLEBRETIZIEBRAETHD. 20D, REFERLKE
FEUOHEBOBEOKREITEILTIHATYHL, FRARKET ZEHRI
BITOFREFELEEDY BV,

L2L, bLREFERELAELRESERELOMICBEEHIZH F
LB WHEERD2 L, EEAOHBHEM TCREFNBREBEGELZBERT S
i, ARCEGERREOEEEZBUALTLEI LIRS, Z 0
e, EREBEzRRBACERELREEREEE T LETRERX
BEiC 72 5.

X IT, AETRREFERHLRERELEARES I VCRBREL OMIC
RMEEERRSL2PE»PZHALNICTLID, HEBERE CEAEIZEALT
BELAER LEAEZEERELER L2 oL EELEBHLOMT, RELELER
BEEICEEST LSS 2O RBEIZL DN THELZIT - 2.

2 MHEBSLIUVAE

1995 48 3 Aic ‘&R’ X “EREALT B IV 9320307 X 929535’
D2MOREET>7. ‘K FIREBCH L TERE, EXEA£L’
REAETH D, T, R 93203077 L 9295357 X, ZERBER
WiRBEE 7 —ZBWVWT ‘B, "EXERE BIW “7A4XY—"
ODMOXEERPLBEBHE IO T, REAREBEHRERE T 9320307°
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R OCERBRAET LREBE, ‘929535 N CEXRBRA LVOREL ‘XK
e’ T o FaVWEFEMENRL TS, Boh2XREEF% 5 H 31 8
CHEREL, TH4RAREAERE12S mlo 25BEREK S 72AF vy 7 Fy b (B
& FrxrurrE—Ry b Y25) KHEFLE. ZERANEBFEEOR
BN O DB L REFE (B4 92032403) % PDL B THE&E L, B
E30X 1I0EMmMORFERERELZERLL. 7 9 RIT,EFES~6KD
EESE ("kiE’ X “ELZHRAE’ 200 BE, 93203077 X 9295357 100
BR) WRFEBRERZEST-IVN SmIEEEEL L. 8%, [RE 28T,
HXBE 100 % DERNIC 1 BREX, Totk, AIEZzMALEZEREE
FHEOVT T ABREBEECBLTERL, BERMEEKZRELLZ. 8A 11 AL
AGEHREREIO mMIOBRAR)IFLUKRy NZSETFL, 98208 F
THEETEES R 2K ("X X “EXEE’ 43K, 9320307
X 9295357 34 BE) A BHEXE L. —F, RAEAFEOEELTHLT,
This, RLECcCEFEEERLE " X ‘“EXEE’ © 43 Kkt

93203077 X ‘9295357 D ATHEEBER L L.

9H 20HIC, RABEHEEZL2 B CERELELEMBEONVN S ARE
N T, 18 120cm O BEIZ 5 25cm, B 20cm @ 2 KR X TEME L, M,
BITORMBBECELCTCEE L. o, REFHEHEZERELEZK TYH,
EHUBICHEET 2RI AN 20 oz,

EHEEHR I CBEEBL, HEBZRAELZ. $, NHEHEDOLOL B
EF3ASHBETHRILICREZNEL, REMELHETLIRER, R
B, REBE, BE, BESIUCEHORAELRELL. RX£H, B
ERIVEREEEILSOVWTHE, 2NEREELX 1B T Z2HELEI LK
FHELE RO, BHE, BEBIVREHOFREEIC O WTIX, NHERE

EHCLUCAELTICTHBRELESE, SCLBRELLABE

-71-



IBEEKBLTHREL, Soh-BABHEKEHBHLLTRELL. &2
B, REZO>WVWTIE, %% (BAEA NR3000) T XV REd &k
DIEZBOIHAM T LY, af, MEZRELZ. REFEEE, BEE 3 mm OH
BTSSPy —2¥EFLEOHERESR (LA T v 27 VA RA—F—
NRM-2010J-CW) 2 AV, BEAEE 60 mm* min' TREB AR OKMEZ
MELEL. BEERTVZNVEEH (7% 3 PR100) & XY Brix % 8l &
L,BEIZSOWVWTIEHBHK SmITZEE K 20ml %50 %, 1/10 N NaOH T pH 8.0
FTCHEL, WEME2/7 = VvBERBCBRELEZ. RHFAERSEXE
(A A4 Ubest-30) THRIE L7EE 520m DO RXEIZL > TRL L.

EHEERBOHAACHALTRBREILZ xMECL > TERAEOR
ExfTol. ERSMELEHABMINALZRAEEB LDV TR, THEL IR
WEVWEDLLINPEPZHETDIED, REMGHLEKOFELXRTF &
T2 20FERRBRELIOBOWNETVENEOELZRELEL. &5
W, EXREMAG TR TRERR LERER LOPBICER LI LGN EHA
RNRETCD FRELEI-2-TESBREOBRELIT . EXHMEIEHINL
FEEBIZOWVWTHE, FREMEASGTOREXR EERKK OB THMm 0L
B (EHHE) BN RLRBDE D% Kolmogorov-Smirnov @ K (G H - 15
H 1986) iC X > THREL L.

—F5, BRRCERBREROBM TRERENEEREEZRR T 2720, &
REMAEEICODVWTRBRREEZEEKOEBEK»D 5K EZEBICED,
ThoPD0HF1IKOT T —HREERLE., 07 —KIZEFEE360 m O
BERYzFULyRy A THEAL, B4 68 11 BIZRE30X 10
Em AR LZRERERFBRE®R (BKSL 92032403) 4 25 ml o
EHEERELL. ELIZRE28C, HAEBE 10%DOENICBELTIE

KBEWEE, BEZHABLAVWVKEB 25COANIRBETCERL-. #
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BEIPLIBEARMILICHIEKRZAEL, AEEFOERRNEERZEER
BETHECORKTRLE., EL, BRE THEZE THELRL- 2
BRIIT_NTERSEREE S L LTRRZzET L., BERAMEROEYER
REBEXHTH&EL .

3 & B

EXORBEFRERERERLE L Table 6177 L. kg X “ZEXR
£ OXBEETHE, BRKIERRRICENEAEEAIFTREICKRE
2o Tz ©93203077 X 9295357 T OHLREBLOBEM AR DO b, HEE
BEOEMBEEN Kk’ X "EXRE OBRRLAZEOHWVHEL R
D, BERLEZEROEZETIREE TR 7.

HEROLSMITE AN 75 L TFg 21 AL, ‘KE X ‘=%

Table 16. The number of strawberry seedlings used in Exp. 4 and the anthracnose

resistance index of inoculated and non-inoculated seedlings.

No. of No. of Disease
Cross Selection seedlings seedlings  resistance index
used selected®  of mature plants’
"Nyoho' x 'Hokowase' Non-inoculated 43 - 3.68 a”
Inoculated 200 43 508b
19320307 x '929535' Non-inoculated 47 - s04b
Inoculated 100 34 584D

* Surviving seedlings were selected at the planting date (20 Sep.) after spray
inoculation (19 Jul.) with conidial suspension of anthracnose (3 X 10’ spores/ml)
in the young seedling stage.

* The resistance index shows the number of weeks runner plants survived in the
growth chamber (25°C) after spray inoculation (3 10° spores/ml). Each runner
plant was propagated vegetatively from 25 seedlings selected at random in each
plot, and inoculated in the next year.

* Means with different letters are significantly different by Tukey's multiple range

test at the 5% level.
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REA CEHEEKE S,
ERAMEPEN I N .
€ 9320307 X ‘929535’
T, EREXOERM
MEHINT. £ T,
Kolmogorov-Smimov @ J %
TREZIT-/BER, H
HEHOSHICOW Tl AR
BEEEGE & LREK L&
BHREOMICAEBERZEZR
mObLhhhol.
HERBUSNSOREEHE
TR O RZRE LT Fig
NRIWRLE., ZThbDIE
B TR2TOR CE#HMK
EHEI WD o2, &
B o R (Table 17),
REH, REBEE,

Brix

B, Bk, BHREE
BLUORAD b¥EIZEBW
TREMAEGETHICHEEZE
BDHELNIZD, ZThbIZ
BE, BA0 L*HE & a*

RO LN ol

YA
BEMx -2 CORHEEEB

* 7=,

15 Nyoho' X 'Hokowase'; non-inoculated

No. of seedlings

"Nyoho' X 'Hokowase'; inoculated

No. of seedlings

'9320307' X'929535"; non-inoculated

No. of seedlings

'9320307' X '929535'"; inoculated

No. of seedling

17 24 31 7
Oct. Nov.

14 21 28 5 12

Dec.
Date of flower-bud emergence

Fig. 21. Frequency distributions of the date of flower-bud
emergence in inoculated and non-inoculated seedlings
of strawberry for resistance to anthracnose (Exp. 4)
.Kolmogorov-Smirnov test showed that there are no
significant differences in the frequency distribution

between the two groups of seedlings in each cross.

BT, BERERXELEBRERLEOBICAEE

EoW8BRE (FRE) OKER, ETORE
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Fig. 22. Box-and-whisker plots for the traits of fruit quality of the inoculated (I) and non-

inoculated (NI) seedlings for resistance to anthracnose in two crosses of strawberry

(Exp. 4). Open circles indicate outside data.
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HEHOHEREMAERNILEWVT, BRERLERREROSBOMICEEE

RO Lol

4 E B
(1) REFEREIZIONT

BEL2BEFZIBHTCRLEBRLL, AT TORARBREITEL L THE
MR EROBEHOEBELFIXEINTWVWDILEZILNLD. ZDOLY,
ARBRTHALALERELE "R’ CEAELE EXEE OBO
REEEEFATIE, Table 2 (F2E) TFRLEOLRAKRICEREREOD
B G rERNICELS oML TWVWEEEZORD. Z0 & Dk, K
RUMERENRRZIBR A 2EKLZ2ELEAELEACEHALTIR, EF2E8F 24
THLAELEL I, HEHCREAFERTHEBERLEEEE LAE
BERETLHZIEICEL-T, BEEMHEFEZBRE TSI LRARETHD.
ARBRIIBWTYH, "k’ X "ERXEE THREFERTFEBRY
BEEEELMEKRZRELLEZER, BRIAWZKORERBERERS &I
BERERXIIVXRELSARY, A0 EBERDIELIR DN .

— %, BFTRERRHE DO 9320307" & “929535° OEHFEHEBRE I L LI
ml, BERBRERXOEREERL RTT LBV, 9320307 X 929535° D
REELAEAOERAMIBVAKBECHL . HE2EH 1 HoBEKRER
RIZBWT, BERAoFVWEREOHOEALAEACHERERI NE NI &
MA I TWD. 9320307 X “929535" OXEBEELEEM TRER & &
BREREORMICKRERBEIHOFEZNR O b o EEIX, REE
AEBOBEHER T+ HICEVKEBCHY BEDIREB NI oD & B
Zbhd.

(2) BEBREIZDOILVT
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BIEFIHCALLLBY, REEZEEROEFS(LBBEBORE
SEPLHE L TCREEEIERNREREEZOND. £z, BRHER
EEOHBEBRHICI o TREILPCFMT DI ENARETHS. LL, H
ERBRIEBRELST TR EERIBSTIEFEFERBORELZ T T
D, THERIEHFFERIRA+SRETIHEIENRD. Tod, EHE
CIHEFFEREIRLIENRET2EE TR, HEROSHFITERS
IR B,

ARBRTIX, & X "EXBRE OEFEEFEHICBVWTREX - &
BERXKEBICHERAR 2 20— 28 oMY, WEEOEER
HEOBVWEBIZBELTWE., LEX-T, ZTOEATRERBEOEL
N 9A 0O EERICEFFE IR TP LEEEXIDLND.
193203077 X 9295357 O EAEEMTHL, ERBHRREK TERMIEANSH
. iR, ERCRAEFOHBEHEERSEVWP T, —HOREDEME
RIZEFFEIL W ok tiZED2bDERbNB.

‘g’ OEFESRABBHITIAFRLEIN, EXEAET FBRE
DEBRELERT LI LBAT IATAPEEFSLEBEHLE NS
(RA - KJE 1989) . 9320307° & “929535° R =ZERBFHMHIRA ¥
F—DERFRHRT, FHEBRRABROBRE»L X’ CRABEORAM
EFETHLEMTAILERTEE. ZoZrbHEBTLT, ‘kig X
CEXRBAET XD 9320307 X 9295357 OELEEMOFNEE L L
THEEBREPoZZ L3, ZEAEAOREBRMEPIFMBEOERGCHMHEE DR
BE2ZT TV ELETRBLTVS.

HEROEESMAEZ T L Fig 21 I2ENiE, BROAEICLDERR
MEATFICL2ERCEENHL»IZ/IE o7, F7, Kolmogorov-Smirnov

PREOKER, MAFOREMAAEL L ERK L EBREOM CHED O

-78 -



BESHACHBEIRDON R oz, ZHODOER»L, BRER L E
BEXOBMICEBRMEOEZIIIZIEAERVWELEHEETE S.

(3) BXMmEMBEIZONT

ST ORBR, REH, REEE, Bix [, ¥BL, EHFeaES
FUORED MECBWTREEABSETHIZAEEEZER N ADLDNLTY, Z40b
EBE, RAD LEL HMEEZMARELRBECHAETIZATORAER
BiZBWT, MAXEMEAEGE LD, EREXLBHEKLEOMIZAFEZIR
HDohRrol., £, FE0BREREORKRE, FHREHRBOEXREMRE
FARBWTERRLEREROSBOMICAEREZRRE DL L
o, TOESI, FHELFBRICENALALRP 2T I ENLH, MRE
HMEETOERAEHRBCRBVW TIERR LEREROSOMIEIABLTH D & &
T ZENTED.

(4) RERERMBEERRERESIUVEKRELOBER
BHEROFVEZRBILERERBELTAHE, TNoOREORICERD
CHELLRWHEBA® DL, ThbzHKAHEALHEETFRIIRETD
D, BB FAARBIL22EE8bH5 (AR 1978). #lx2iEX, ¥4 X
DEBMFBERAEFTRICBN T, ERFERAKIEFTEIESCHRLELE OMN
CHEEBAOEm ALY, WRAKICETOIBREORK LTS L EF &M/
S RVEENOSLSIZBHEIEMNTI2BmM RS2 (Ex K- BRHEH
1987) . REBREZFHEOSA FIORBEELETIBVTYL, REHELEIR
BLUOEMERELOBMICEOHEREOLNTHEY (FT 1994), =
I N BEREOREGEERLPRETCHL LB RTBINDS.
ARBTHALZ 2MATOREBED YL ‘HiE X ‘EXRBAE’ OX
RELAEMATHE, REFERBCFEEZEVHIEBRKR L BHXOM T,
AELE2TORELRERELEBRMECBLENLOFEHEL S BICE
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BERXADOLR Mo . F i, 93203077 X ©929535° W&V TiX, R
EREREICE T ERER L BEROB CTERBICFTEZR R o 12
B, TOMOEBETHLAEZIRDONLR Lo T,

INLORENL, REFEAMLAXRBR CHALZRELRERES
JUORBMHELORICKE LREBBEBEIRL, EALBEL R EEH
BMIIFELRAVLOLEILRD. LEBN-T, EEHEBRE TRER
BREKRZBRLTL, REHELERMEREL K OHBRBAERCEIERE
BE2RIEST, 20#%, ThoilBETIBREKERKBTITFO>ZLNTES
LEZDNS.
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¥$5F mRERELRtSRERE ' F—3 OFHFMK
2]

M e L THBHmET LA F T, A8, EERCCHFELOR X
BREREMEPEND Z LR, AEFONRICERFTINEEL R AEM
B, MEEREIVLEELTRDLONLTWS., 201D, EFORR
BoA4FIERTE, REEAEI_KB2 b0 L LTHDbAZERM
D (I 1994). A FIARXBWTHEERELZEBN L LEEFEIT,
‘BEE 165 OEBERMLOBEIWACEBHEFERNESE T X Z2 N
J —’ (Takahashietal. 1992) , ZEHBEHMEHRE D 1T > <27 (PN EE 1982)
RTAAT=—7" (£FED 1994) OFEHFREFFICHL R V.
REBEIAFIRBEZBOTRDERLRFENOLSOTHY, BRELKL
AEOLLDEREMEIBCEERL WL, 2, EF, T2 TELRE
ERERERDIEMMNBRL, EEFMNZT TCRIHEHBEEN»L L AE
FARZEBR CEII2FRERNMMELABIIMNTIEERNREN 220H 5.
ZIT, CERBEEMRAE Y V¥ - BERRET CIX, RERERANHE
ZHEL, BERNTRERELTFRBALATFIEFREICERD B AR, 199 41
FremfE VYo F—I FERLE. AETRE, TOFROBBAELHER
mEBMEIZ O VTR S,

2 BEZB
BEOAFIOEETIE, REOREHM P THD 2~3 AEHICKE
ATV, Boh-EF a2 5s AHICEET . EEHMAERERTI AICEHE
THLEBITORMBEELEKIE 2 AEPLREXINE T HZ LN TE
5. ‘hrF—2d OBFBRIEELIESTAELE> THERBEEZITY, &

FOEEAFTEHYPHMPTCE 2EE 2 TR FETRFERAREEERE
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RO REEZERLRNDL, BRLAEZTREEXERBRICHAT
HERABIC, RROEDORERAKLE L THVWTETFEHBEREZED .
Table 18 iZ1%, RERBHREOHBEZMFMII AL, REREREEREK
ETVERLBETEMERZED LBBEEFmMICRAL L.

(1) REFERMYOREYHERREMARAL 1T RBERELEEDEOR
ERBIK

Table I8 DHEF MIZAT &Y, BEEZMMHE L L 1990 FI12i%, &,
CTARY =, X on BEY EXRREAE O 4 HERT 16 G
HEORYE Y ZTEEZITo/. EXE 95~ 3148 (&5 2928 8) OEAEH
PRE 125 mloO B BEEBDO SIS AFy 7Ry b (FELL : F¥Fru v
E—®R v b Y25) TFig BOLXS3ICEFERLE. 8H 8HIZ, RiIk#AL
TENOBEZBEDEFREREEHAOFNIAEANT, 5, BES x 10
EmICHARLEREFRERTFERBRZ2EEERE L. TOEETNT R
BEENTEHETDLFig 055 ETIHITANL. R, BEHK
ERELEER, NBKOEAFEHRPE LN, EHFKE (FREEKCH
THOEGFELEBROBEE) 3380 % Thole. ERAMBROEFHKD I L
287 BEE 9 H S HIKH I RBENICEML, BITORMBTLEE (ET
1989) ICHE UL THBE L. BHEANTNERORELZRAAE L THMNM R
flizfTv, BEHRPBHFT, BEFPEWVOKE ITRBHRLL.

I RBIRLUZBEKIEIBY LT T, Vv F -0 Lo CHREEREEZITo-. 2
FERIC, EREOREEHEK 4 KT RBL, 1 RBEEHREHEIIMZ T, K
RTehr i, BE -RARBRHFTHAZ L, RETHLH I LEBIUVE
R -HBHRERBH THL2I 2 EEL L THMFMHICL->TERA 105
ME2REHR L. 3FRICE, SOHEKBERCITHEZHERL, 12
BRo2RELLTHEL, NE, RELECHEEERLCER2AELE

-82-



‘sjuated se pasn otom Ik

ISULIOJ SUO Ul AJureul pasiel sauopd ‘b6l 01 1661 WOIJ ‘0661 UL siuated se pasn alom ,9SemONOH, PuUe BYOUOKO], ‘Auaqly, ‘0YoAN, ,

I 0 - - - Kyatrea o) se uonensi3al Jo “oN

I € 0 - 0 Ie9K PIC A} UO PaIodjds SAUo[d JO "ON

vl 81 £ 0 0l JBoK puz S} U0 PI)od]as Ssuo[d JO ‘ON

£33 61 So1 43 6t 189K 1ST 9Y) UO Pa1oales s3uIpass JO ‘ON

0v8°C 876C TLL 099 L8T Ieak 381 9y uo ppay ayp ur pajue[d s3uI[pads Jo ‘ON
CesL  TTosL v $19 08 (001X V/d) SBunpaas paAIAIms Jo ajey

L96°S ¥L6'8 S6Z°€ LPI°E €119 (4) 9soudeIIUE JO UOHR[NOOUL S} I3)J8 SBUIPISS PIAIAINS JO “ON

LO6'L 69811 14089 160°S 876C (V) pastel s3u1[pass jo 'oN
..... oLl g9z 001 s6 o1 T sasson jo toN

8T 191 | K4 Ly 14 . Sluared Jo ‘oN

p661 £661 2661 1661 0661

- 031youes, 10§ 19910 03 sassacoxd Suipaalq oy Suunp esoudsemjue

0} 90UB}SISAI JOJ UONII[AS Y} Jayye SSUI[Paas PIAIAINS JO SIBI S} PUB SSUOJD PJO9[s pue STUIPIIS ‘SaSSOId JO Joquny ‘ST d[qeL

-83 -



Fig. 24. Appearance of dead seedlings due to the anthracnose disease about 10 days

after inoculation of conidial suspension.
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L., TORREEIL, RAEMICERTERROBERERASZ T, 199
FUEURBEBLEEEDLPLOIIBERRREAMEZBLIZILENTE ol

1991 ELLRELRAFC, TRELELIEBER CREFBERERK LT -
th, REBEHSHERMELEEL LEREREEREED -,

(2) BFERBHEROEHCLIBRAGTFNOER

FE2EFIHCRARLLBY, RAKERAKIEZLE L THNBYRD
BVWEHEROBRFIIXEINTEY, BERKEZMA 2R b E 7 %5H{iHt R
AEDDIILILEL-oTHRTED EEZOND.

ZIT, BHELLERARIE, RERBHRCHRAT I LREKFI, Zhbz
KROELDOZXEAK L L TAWVWE., ZOXREHAES ¥ K 0 HHIE Table 18
DEFEIIZA L. 1990 FIZ3EFD 4 ERBT I6HESEOREEIT
oAy, 1991 AT iE, 1990 FIZ 1 RBHR L. 49 RFED S5 B 43 RHE LAl
RO A4mME, G TERE - REEZAVTOSHOREERTo . ALK,
1992 F£ & 9B EFORXRBETHLEZNLETNAFICRKELLLRZRE T REH
L, RERERECETIEREZNARDPLERZED . BHFE
WE>TRLEZEHRZHWVWDIZ Do T, HRBKEEHEIELIZT—
Hy2b0Thy., L2L, FEIPIECETLCREFEREREICL 2 4£
FHRRIEIERYD, 93 EFOXBELETITERFKREIL 756 %BiIZEL 2.
COEER, ERttaE EXELE FAELTCEONEEAEMOMELE
RETHHI L, TOELRIRERFTROITILALLTHERNE %
ALTWELHEETE S.

(3) Yo F—TOEHREBEFRE

199 FORBEFREAMERBE TR VECAFE/RERFONALIE D, K
HREFIECETIRBREITSICEARLLEE X, 1994 FEICITHIE T TIZ
BONEEROBEBELEREL, XEBALLTEFLADNIZHRK (K

-85 -



BEEE R 1990, 1991, 192 BL LR 198 EDFRHFEENEFH 3, 5, 2B LTS
R, AE 28 FK) EBEBALALE. TLOLOMT IT6MDOREEXITY, &
BT BOEEETFERLE. Thbo0oSBEEMIC, REBERLERK
ATV 96T HREBRBK L. RIZ, TEHESORAEIZEDLELI LD, &
REMATOREEBEKR 20K L LTERIVZVWEERIBHBY 2 RE
L, 8 240 7Z 02 EW L. EHEKLTETRAEBECEL TR
BL, RERERCHEEFEZI OV THKBE THMNHERZIT> TES & H
Wrl7= 351 8% 1 RBELL. TNOHLEREBEMIII- THEHELREDL
BERRKEOBBIKAED, 1995 FIT1F 14 FHIZ, 1996 FI12iX 1 FH (F
HEES M7 )RV AALE. ZTORKERZRRL =ZFK4° & LT, 1997
Bl 198 FEILRAN 6y MOLEEBRETOBEIGHEERRLL. RBROM
R, BEFRAEREGEONED, " F—T7 Lk L, 199 F 3 A 30
BizmEERGHBEZT Y, 20204 78 10 BZREESHE 1373 5L LT
mERF I N

‘“hrF—I ORI Fig 25SIARLE. FERIT190EIC T A4~

V-t "EXRBRE OX
B2bRELEZFZR 90014’ Aiberry Hokowase Toyonoka
1999 L——7F— | self
19 FEICBEELTELNR 90014 90051
1991 | sel
A ¢ ’ s ¥y
7z R A 910077 T, LB 91007
|
1990 i kX on’ O 1994 !
9401711
B S L Bb A KRR |
1997 Sankei4
90051 T BH. ‘¥ F— |
1999 Sanchiigo

S0, Thb & 1994 T
RELEREPDBERI N Fig. 25. Pedigree of 'Sanchiigo’

b T, BEROTIZR -
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TEREPLOFEBRMCTIMBNRA, EHBAMT 2EHERBCH LS.

3 MERMEOBRE

LUFTik " yorF—a Oo#BEzMAEBLERLEERZENS.
(1) REFBERYE (HB5-1)

(7) AEFE

Fig 26 \IZR L7 8L ®HRAL, BOMERELIET>72. EfE 105cm
DE|ERY =F LBy b THE L, 2001 4 8 A 28 BIiZ4 6 #k, 2002 4 3
H28BIZ& 48, 200 8 A 26K 6KICxtL, ZNEhBES X 10
BmIZHARLEREBERFEBERBBREEKSE VNS0 mEEEREL .
BME%, [IE 28°C, HAERE 100%0ENIC 1 BEREEZ, [E 26Co
AIKRBZECLBLE. BEEA»D lEMIC CHEKERAEL, AEME
OB+ EEENE TSI ETOEZE TR L., L, EE 7
BRUBEFELZHKEI TN TEREER 8L L. SEBOREFBRDOFE
Az SZERBEORRNMEEELE L.

X, FEFEBICRBILIERFRAE LM EIBMOAEL 2.

(1) HBEBLUEE
ARBOHALETIE, ‘K&, ‘TRAIALE-", BIOV EA’
DEREIELS, ‘YorF—=F’, "EXEAE’, BEWY ‘The sun’ DK
i E, BEBOENMEBEITELEN RMEIC R o7 (Fig 26) .
ARBRIKLSFCEZERE ILMNMAEAEI COoORKLEREREZE LELbL O
THHH, O -FA (1990) Ik 2EWE AW REREINME O
TYH, THEOEAMIERMNREREZFILTWVWS. ZOKRIT, RE
RERELPENBE CHLI L LELE2EF IHORBRE KT 5.
FoEBZEIHCHoAREFEBEAEOSBELE TIX, " ~v—_Yy -7,
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Fig. 26. Comparison of varietal differences in resistance to anthracnose (Exp. 5-1).

* Plants survived for longer than 7 weeks after inoculation are scored 8, and those dead within 7 weeks are scored by the number

of weeks for survival.
Vertical lines show SE.



‘T BLO CEE OBEBRMEFEKELS, ‘Lron’, "HLLR2OHR
DI, ‘Lo BIW ‘thbBED BYRET, ‘YrF—I7,
‘ERBAE BXWY ‘Dover’ BE Mok, ARRTH, R L2
72 ‘Dover’ ZFRWT, BERUEEIELNLTZ.

1999 £ " F - OLEBRBGHBE LT o TLIE, 2004 £ 7 AH
E, " REEFBRAZBIBVWTSELETHEERLTWVWD. £20FTYH
AGEOREMRBERAEEILZELTRY, R LMBELR2BEITIRE S
hTwnhw, £$72, KEBBTRILOZ > TREBAICAWEERE S E
‘EREBEET CBWVWTHEAKOEREIR DO TR,
UEOHERE™L, "PrF—2° ORBEFEREIZELTHEVDLOD
tEZDLND.

(2) ZHFERK

Z#EH A (Fusarium oxysporum f. sp. fragariae) 1%, BR DO b WL % Bl &
BEZLISBEREORETCHRIBE THLI LD, REBRLIEAIHE
CWHATEPIEOEESA FIEAEMBIIBITI=ZKRFELEATWVS.
AETIH, £7, EFHRFEEzAER TR L, RiIT, " F—I°
TR =247 LORBEEAEATCERARBEREOREEZT - 2.
IhLDOFRPDL, ZEAREBEREOEBGHHERLICTOVWTEEL, Vv
F—3 OEEFEIAEBREOFIMEZIT o 7.

(7) AEAE

REBRS-2-1: ZEHEBFERMHEOREMZER
RERERERECHAVWEZEEED S L, "v—xY =" & “FF—~
ZRC 26 mEEHAL, BH - FJI (2001) oFEICL > TERBIK
MMEBREL 2E T o7, 2000 7H 198 & 2024 7 2BIHEEMD
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DYVBELEAEZERI0SmOR ) = F LRy PTHEHLZ. 2001 F 10
H17TH& 20024 10 A 28HIC, ThZhEFaMBoKEZEY LT TREW
L,2SCOEREANTS X 10'E/ml O E XK ERFHBIE (E R 91060510)
WIBRERER L. 0, BREABEBISSREORVELE L 6
ET 2R EEELBLLETHELIZ. BBREEL 25 2CRXBR->TETFE
SX, BEMLL2yABRCRFRELTFIME L. BREHIX, 0 BRI,
LANEIKROER, 2BEROEICELZIEMH, 3 FRW/, BLUY, 4 L
L7z, 2EHDOKRERROFEHELZLAZMBEORBER L L.
F, AEFEBS BT ORFRAEZEAEBYVAEL 2.
RE&S-2-2: ‘o F—T & 'FRAVzAT OXBEEEHIC
BUH2EHBFEREOHAES A

‘T F—TF BEY TRAVATT F20HKR2LVCERLD
MOXER “rF—23° X ‘TRAIV=2A7" OEELEBIKEHERAL .
ERPDT VT KR 3IKREZEENICHEML, 20004 8 A 4 BIZEE 105
em DRY T F LRy PIHEATEBHLLE., REEEEKS 1LE»DLR
537my 7 EHRL, B1 72y 7% 108 1TRIZ, B2BIUVES3
7ay % 1A TRIC, TNERRR S2-1 CE L FETCERFEZ
BEELEMERELT . 370y 7 0 R HEL2EHAKORBREK
ELT, HESMmETEELIX.

(1) HEBLUERE

AR S2-10fR, Figg 27iERLIERBY, ‘TARbu’, “TRAAIY
A7 BLWY ‘FE O TCH2EBHBOAZZEVWTEZLLEF/TLRELNT,
oS EARLENBEIRE. Zho 3 8EERBR BHEOMT
BRERBERIERPURERT, b0 T " rFq—a’ ORFEK
BERRCPHEWETH. LL, £EZFESHTIE, ‘T X ‘Lo
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Fig. 27. Comparison of varietal differences in the disease severity to Fusarium wilt after inoculation by root dipping into conidial

suspension (Exp. 5-2-1).

* 0: No symptom, 1: Dwarf of single leaf, 2: Dwarf of some leaves, 3: Wilt, 4: Plant death.

Vertical lines show SE



T TRHERBSKE R
Bl oldizk L,

v F T Rl
mEMNIERLTWS “LhH
BLH THREENHE X
nTwnas.

HRER 5222 O RIX Fig 28
o L7e., BB, 521 & R #%
W TR U7 TiF
FolLKERNIZE LN D
SR LT, “HrF—
I ORFEHEIT2H12H 40
Mlicoafmlik. ‘yrF—=a°
X ‘TFABTxz2AT" OF
BeEAELEM I, BHERBHK O
338 %, EFER 4D 432

% EEH, MESMIIHL

DR ERD DI LA TE .

Number of plants

30 p
20 n=20

10

30 p

A: Asuka Wave

B: Sanchiigo n=20

80 p

C: Sanchiigo X Asuka Wave n=139

0 1 2 3 4

Disease severity index

Fig. 28. Frequency distribution of levels of

disease resistance to Fusarium wilt in 'Asuka
Wave' and 'Sanchiigo' and the Fi hybrids
between the two cultivars (Exp. 5-2-2).
Each plant was evaluated by three clones
propagated vegetatively. For the disease
severity index see the legend to Fig. 27.

IORRIT, EHFEREBCEIEZBE

EFPBELTWAZEE2RBLTWS,

INLOREREST D &,

‘L F

i, EBESFAEEL

TVWLHLEESNLIREOERKEAMIALTRELY, EEOCLER

STHEAMBESGIRVWEEILND.

(3) REHHE (HER5-3)

AEBECEESTLIHERBALLT, REORE, HE,

BRE, BRI,
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BIUOCREFEEZRAEL, BPEBORXMW2EAKEASE K
‘b BLEHT LHELTE.

(7) RAEFHE

‘Y F—Td7, ‘g BLIY ‘EbBEH ETREEEICX
STEELEL., FIFVUyRy VBT EF VT —EZ 1999 78 17
BIZEEL»SEVEBL, 94 DARKE 0K 2RETCEELEZ. 108 14
At =L 2 #BLTHRELXHHBLE. EBABIX, 1A 9B”M»HLA
Bk 2BMIToL. 11 A 260200FFE3 A3 AETRERERESL 8°C
CLTEBEEZH L. BIRBOEDHEEIT 2~25CL Lk,
REORBLARTEHE T L LbIL, 2RAPLCEFEL4AEITHEASE
1 EEIBICINBELEAEZ2RELZHEERFLLL. 198 F 6 A 17 BIZKIR 4
COERNTHREL, FH, MEBHEKO Brix 3 & O 1/10 NAKE{LF b
VY LACEIOWMEREO 7 2 UBBEBELZMELL. £, BAF 2 &
FBABCNELLL2RELZHAL, REFEZAELL. REBEFETE
B3mm OBERT 7 Yy —% AV, BAKEE 60 mm-min '& L#HER
Ed (LA A —%— NRM-2010J-CW) WXV REBEAROEKRMEZIEL
. ThzEh, ABICESBOEYE LRS-,

(1) BERUB®R

(a) REOEE
EREOEROPIZEIMENL A REREFNPTETCHFRBRIIRS D
OFBEINT. LML, Fig 29L 30 TFT Lo, 2FRUBRIEMH#
KOBESTREIIRY, RRIIAREATARIEL TV .
(b)) BE, BESLUEBRL

YrF-TF OEER, KK R b LREBET I
BOMICAEZERR ok, 72, BAlloE{LbEERICKRERERA
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Fig. 29. Plant form of fruiting 'Sanchiigo’

Fig. 30. Fruits of 'Sanchiigo’
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Table 19. Comparison of varietal differences in Brix, acidity and soluble solid/acid ratio
of fruits (Exp. 5-3).

Dec. Jan. Feb. Mar. Apr. Mean

Brix Sanchiigo 92 10.2 9.8 8.9 8.0 92a*
Nyoho 10.9 9.5 9.0 8.9 7.6 92a

Tochiotome 10.8 10.1 11.7 8.6 8.8 99a

Acidity Sanchiigo 0.76 0.7 0.61 0.74 0.79 0.72 b
Nyoho 1.08 0.83 0.88 0.75 0.83 087 c

Tochiotome 0.79 0.70 0.66 0.81 0.71 0.74 b
Soluble solid Sanchiigo 12.2 143 16.0 12.1 10.1 12.9 de
/ acid ratio Nyoho 10.1 114 10.2 11.9 9.2 10.6 e
Tochiotome 13.6 144 17.7 10.5 12.3 13.7d

? Means with different letters are significantly different by LSD at the 5% level.

bhlehofz. BEIZLOWTH, ‘“hrFq—=9° 13 k&> LKL,
‘b BEY LRARBEThHoT-. BRI, ‘LKE BRIOSEIoL
A, ‘hrF—=I LMo2HBEOMICHEEZEIT R o (Table19) .
U F—T7 3F, kg XD VBEXIDLRL, o3V LEHAER
Hho., ‘bl LREOCEIREEEEZRELTWVS.
(c) BEEE

RAPL2AFTREFERIILRBEORMICEIRDON RN o725, 3
Rtk ‘tbkeEd’ PREQEZRILE. 2HHBOFEHER ‘o F
—d’, ‘L BIW ‘bBLY OBMIEEERRL, B rF—
I OREBEEIT, ThbHb2HBELERFICEN TV (Table20) .

Table 20. Comparison of varietal differences in fruit firmness (Exp. 5-3) .

Dec. Jan. Feb. Mar. Apr. Mean

Sanchiigo 176 a* 150 a 93 a 108 a 74 a 120 a
Nyoho 171 a 166 a 101 a 124 a 85a 129 a
Tochiotome 191 a 181 a 121 a 150 b 102 a 149 a

* Different letters within columns indicate significant differences by LSD at the 5% level.
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(4) BBt (RAER5-4)

(7)) #AEHE

‘EE, kg, ‘bBED BLIY ‘hrF—=I FHHALI.
BEPOCRAELET VT —Z2ER 105 em RV = F L KRy MiTE T,
2000 7H BHICHK?»LEIVBELZ. 7TH2B»58H 10 HDMIC 4
B, HWEBEE (RYBEN-PO-KO=10-5-8) Z 3005 ICHFRL, MYk
DFI00mBEHALEZ. S&EI6KZ 9HA 28, 6R, 100, 4MRAB LT 18
WEMLZ. 10 DR = 1% BL CHRIEZBMAKL, 11 A4 16 B
PoEBEABRRE 2EM 0O SAOERZE L. RILZHEEBZRE
L, B3BEFEAHICALEFET, HEBEERBSRELRVELRWVE
MBZIEFLEBAE EHEL .

(1) BREBLUER

EIEFI4HCALELLBY, EEBCEFFEI+ 4 TRVKIL,
EHBICEZERNBZIEMT 2R B Lo TCHEEFEFENREL, TOHEY
BERPESRD. T, HABIICERNDICEEL, HEETEKRD
RELLRKR2EEBZ b THEABINLFFELZE T LIEF 7L
LR EHRTIENTED.
mEZECICEMEANOMHERDODSMA % Fig. 31 I Lz, HEBIEKRD
RELLRZVWELBRBWEMB L, ‘EHE TIA W0R, k&g L b
BE¢®W T9HMRB, ‘“rFq—9° TIOAIBHATH- .

LieHoT, BITEEREOERSZFHET, "VYorFqy—9° ofkFnHik
PR REHIIT "B KDDL SARE, KK X tbBL®H LD 4
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15-Dec Akihime ~ BPer Nyoho

g 5-Dec | 5-Dec |

5

g0 25-Nov | 25-Nov } R
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6-Oct é ' . * 6-Oct : ’

26-Sep L L L 26-Sep 1 L 1
29- 2-Sep 6-Sep 10-Sep 14-Sep 18-Sep 29-Aug 2-Sep 6-Sep 10-Sep 14-Sep 18-Sep
A
-Dec . 15-Dec -
15-Dec Tochiotome Sanchiigo
o ODec | 5-Dec | ® ° °
Q
=
g 25Nov | ° ¢ 25-Nov | e o d
5  § . g o o
g 15-Nov | 15-Nov | ®
o
3 L
£ 5.Nov [ 5-Nov } L : ‘ .
% 26-Oct | ° 26-Oct | L) ’
o=
5 loon : 98
% ® ‘ L [
A 60c ‘ ' 6-Oct
26-Sep 1 1 1 1 1 26_Sep I 1 1 1 1
29-Aug 2-Sep 6-Sep 10-Sep 14-Sep 18-Sep 29-Aug 2-Sep 6-Sep 10-Sep 14-Sep 18-Sep
Date of planting Date of planting

Fig. 31. Comparison among four cultivars in the distribution of the date of
flower-bud emergence in response to five different planting dates (Exp. 5-4).

The size of circle is proportional to the frequency.

AEREEVWEZEZOLND.

(5) INEH (HE5-5)
(7)) REF &
1997 12, BE¥EMETAND 2 »rFHFOBEHR L BRNAIFOAEEEBSEIC
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BWT, ZhZh 20~ 100K LR EEEEBR L. ERITT
RTHRYy PVEHIREIZERER L, BREFERRIEILFTLOEEERILE
TH ki OEBTREFECEL TITo72. WH#BAE»D 2 AKE
TOREL*EANE, NERHE»PD 4 ARKETOREZRINEE L .

AEBHZOSS 3 VBT THEMNIINEZRD 2. IKIETEFEO ] A=
ERFEEIZLDLOT, EFRIITIL:27glE, 2L:23 ~27g, L:16 ~ 23
g, M:12~16g, S:9~RgBIW28:7~9¢g, ¥7-, LRI A:2¢g
Lk, B:12~22g, C:5~RglxHiFbh 5.

(1) BWRRUBE

FERNNREIT, RFEEHE AL ETIH “HrF—=9° » ‘i’ T
Zholed, MD4ETEA 2L, FEBRLERIBRFEFH RS REN
o, L2»L, RIREX, 2ETOEEET ‘o F -9 RBE-T
BY, ‘HKE THNT8~ 4 %DHEIE &> 7= (Table2l).

BEMNORETIE, ‘PrF—o 3 k& KT, LML LY
TADINENELL, SE 2TV hahrolz. EHREERIT K& M 131g
TholeDZRL “orF—=I° [166g THL»ITKETH -7 (Table
22) .

IThLEOBENL, ‘PrF—= 3 kg THBIRETEHENOGS
BThHDEWVWRD.
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Genetic Characterizations of Disease Resistance to Anthracnose and Fruit Quality

in Strawberry and the Development of a Breeding Method for Improved Traits

Mori, Toshiki

Summary

Chapter 1. Introduction

The present study was designed aiming at the development of an efficient breeding
method for a new cultivar of strawberry (Fragaria X ananassa Duchesne) with high
fruit-quality and the resistance to anthracnose (Glomerella cingulata Spaulding et
Schrenk) . Anthracnose has been one of the most serious diseases reducing strawberry
production since the 1980's in Japan. In this dissertation, the mode of inheritance and the
selection method for resistance to anthracnose in strawberry were investigated. Genetic
characteristics of fruit quality and earliness in flowering were also investigated. Applying
the improved method established in the this study, a new cultivar named 'Sanchiigo’ with
high resistance to anthracnose and high fruit quality was successfully bred and
registered.
Chapter 2. Inheritance and Selection for Resistance to Anthracnose
2-1. Parent-offspring correlation and selection response for resistance to
anthracnose

1) Ten strawberry cultivars with different levels of resistance to anthracnose were
used as parents (five as female and five as male) to produce 25 full-sib F, families.
Disease resistance indexes of the parental cultivars and the F. families were evaluated

after spraying anthracnose conidial suspension. The results of the parent-offspring
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correlation suggested that resistance to anthracnose was a quantitative trait with a large
additive genetic effect and a small dominance effect (Exp. 2-1-1) .

2) The selection responses in the upward direction from F to F. were examined.
Three families were produced by half diallel crosses among susceptible (S), medium
(M) and resistant (R) cultivars. The experiment was carried out separately within
each family. Each F: population was derived from random matings among resistant
seedlings of the top 16 % group in the corresponding Fi population. The heritabilities
(h*) were calculated as the ratios of genetic gain to selection differential. The highest
heritability (h’=0.61) was obtained in the offspring from the S x R cross. Thus, the
use of resistant cultivars in the crossing should be most efficient in improving the
anthracnose resistance of strawberry cultivars. In the offspring from the M x R cross, the
estimated heritability was much low (0.04) , but the frequency of seedlings with the
highest resistance level was the greatest (18.0 %) among the three families. In the
offspring from the S x M cross, the heritability was relatively high (0.30) and 3.3 % of
seedlings showed the highest level of resistance. The results indicate that apparent
resistant parents are not indispensable to develop cultivars with a enough resistance
(Exp. 2-1-2) .

2-2. Selection for resistance to anthracnose at the stage of young seedlings

1) Strawberry seedlings from 20 hybrid crosses were inoculated by spraying the
anthracnose suspensions (4 x 10° conidia per milliliter) at the young (15 days) and
mature stages (37 days) after transplanting. Immediately after inoculation, the
seedlings were placed for 24 hr in an incubation chamber kept at 28 “C  and 100 % RH,
and then they were transferred to the greenhouse. The mortality rates of the young

seedlings were correlated positively with those of the matured plants. This result shows
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that evaluation of relative resistance to anthracnose is possible using the young seedlings
(Exp. 2-2-1) .

2) Seedlings of 'Nyoho' x 'Hokowase' were inoculated with conidial suspensions
at 7 days after transplanting in a similar way as described in Exp. 2-2-1. After placing in
an incubation chamber kept at 28 ‘C and 100 % RH for 24 hr, the inoculated seedlings
were transferred to growth chambers set at 20, 22, 24 and 26 ‘C for 8 days and then to
a greenhouse. Seedlings without inoculation were also grown in the greenhouse as
control. Evaluation of resistance to anthracnose after vegetative propagation revealed that
the selection was clearly effective, because the number of susceptible seedlings became
fewer than that of the control seedlings after the selection conducted at various
temperatures. The mortality rates increased proportionately with the increasing
temperature in the growth chamber, showing that selection pressure was controllable by
the growth temperature after inoculation (Exp. 2-2-2) .

Chapter 3. Inheritance and Selection for Fruit Quality and Earliness
3-1. Heritability and selection response for fruit firmness

1) Frequency distributions of fruit firmness and skin toughness in the F.
seedlings were unimodal depicting a normal distribution curve, and thus indicated that
both of these fruit traits were quantitative. A highly significant phenotypic correlation (r
= 0.93 ~ 0.98) was found between fruit firmness and skin toughness (Exp. 3-1-1).

2) The heritabilities were estimated by two ways using the parental clones and F;
seedlings. The range of broad-sense heritabilities for fruit firmness and skin toughness
were 0.39 - 0.95 and 0.04 - 0.95, respectively, based on the comparisons of variances
between the F: seedlings and their parental clones in each family. Narrow-sense

heritabilities for these two traits were 0.90 and 0.73, respectively, according to the
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computations of the parent-offspring regression (Exp. 3-1-1) .

3) The heritability for fruit firmness was estimated to be 0.43, according to the
selection response from F. to F. Relatively high heritabilities were found in the
fruit-firmness, regardless of the statistical methods applied. Therefore, it can be possible
to increase the frequency of firm-fruit-producing seedlings by the advancement of
generation with selection pressure (Exp. 3-1-2) .

3-2. Estimation of the proportion of seedlings with high contents of soluble solids in
the fruits

1) Eight plants from each of the 9 parental clones and 19 full-sib F: families
were cultured under the same condition. Mean values of the soluble solids content in the
fruits, on a plant basis, were used in an analysis of variance test for the seedlings.
Variances were estimated between- and within-family, and the regression of the mean
value in a family on the Mid-parental value was calculated. The results showed that 1)
the between-family variance was much smaller than the within-family variance, 2) the
mean value in a family is primarily determined by the regression of the mean of
Mid-parental value, and 3) the broad-sense heritability was estimated to be 0.48 (Exp.
3-2).

2) The genotypic value of seedling appended to distribute normally with the
family mean, which could be estimated from the Mid-parental value using the regression
equation, and the genetic variance obtained from the analysis of variance. When the
Mid-parental Brix values were 10.0, 10.5 and 11.0, the proportions of seedlings with the
Brix value higher than the critical value of 11.0 were estimated to be 15.9, 33.0 and 54.7
%, respectively (Exp. 3-2) .

3-3. Varietal differences in the response of the fruit fresh weight to the growth
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temperatures

1) 'Nyoho' grown under the controlled conditions was subjected to different
temperature regimes at 32/27 °C, 2823 C, 24/19 °C, 20/15°C and 16/11 C
(day/night) under a 12 hr photoperiod after the stamen differentiation stage in the
apical flowers on the primary inflorescence. The number of achenes per fruit increased
as the temperature was lowered (Exp. 3-3-1).

2) 'Nyoho' and 'Toyonoka' were subjected to growth at 24/19 °C, 20/15 C and
16/11 °C under a 12 hr photoperiod at the stages from floral initiation to flower bud
emergence. After these temperature treatments, they were grown uniformly at 25/15 °C .
The number of days from anthesis to harvest and the ratio of fruit fresh weight / achene
number did not differ among the treatments. The number of achenes and fruit fresh
weight correlated negatively with the temperature (Exp. 3-3-2) .

3) When ‘Nyoho' growing under the lower temperature conditions was transiently
exposed to the high temperatures for 5 days during the period of floral development, the
number of achenes per fruit decreased more greatly when the higher temperature
exposure was applied earlier (Exp. 3-3-3).

4) The varietal differences in the temperature response of fruit fresh weight,
achene number per fruit and the fresh weight per achene were studied. Six cultivars were
used in this experiment. Plants grown under the high day/night temperature regime
(24/19 °C) showed reductions in achene number per fruit, fruit fresh weight per
achene, and fruit fresh weight per se as compared with those in plants grown at the low
day/night temperature regime (16/11 °C) (Exp. 3-3-4) .

3-4, Evaluation of the date of floral initiation and its inheritance mode.
1) When the plants of Nyoho' were planted every 4 days from Sept. 2 to 18,

each frequency distribution of the date of flower-bud emergence had two peaks in the
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planting plots from Sept. 6 to 14. The plants with delayed flower-bud emergence
decreased as the planting date was later. The rate of plants with early flower-bud
emergence was correlated with the rate of plants with floral initiation by the observation
of growing point (Exp. 3-4-1) .

2) Seedlings derived from the cross of '9720402' x '9712601' were planted by the
same way to 'Nyoho'. The date of flower-bud emergence distributed with two peaks
similar to 'Nyoho' but wider than Nyoho' (Exp. 3-4-1) .

3) The dates of floral initiation of clonal lines could be estimated from the record
of the transplanting date of the primary flower-bud emergence in the forcing culture. The
data were obtained by planting two plants of each clonal line every three or four days
from Sept. 4 to 28. The resulting frequency distribution of the date of floral initiation
was unimodal in 37 clones derived from the single cross, indicating that the earliness is
a quantitative character (Exp. 3-4-2) .

4) A small but significant correlation was found between the date of flower-bud
emergence of seedlings grown in the first year and the estimated date of floral initiation
of clonal plants propagated from each seedling. These results indicate that simple and
convenient selection for the earliness at the seedling stage is possible by estimating the
emergence date of the primary flower-bud (Exp. 3-4-1, 3-4-2) .

Chapter 4. Relationship between Resistance to Anthracnose and Fruit Quality

Fruit quality was compared between the anthracnose resistance-selected and
non-selected seedlings from the two crosses, 'Nyoho' x 'Hokowase' and '9320307' x
'929535". The disease resistance was selected by the conidial inoculation method at the
young seedling stage. Mean values and variances of fresh weight and firmness of fruits,

Brix values, acidity, soluble solid/acid ratios, color of fruit juice, L*, a* and b* values of
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fruit skin color were all comparable between the selected and the non-selected
populations regardless of crosses. Furthermore, the selected population showed a
frequency distribution pattern for the date of the primary flower-bud emergence similar
to that of the non-selected population. The results indicate no relation between the
resistance to anthracnose and all the traits relevant to fruit quality in strawberry. Thus,
screening for anthracnose resistance at the young seedling stage is possible without
selecting out the lines with high fruit quality and early flowering (Exp. 4) .

Chapter 5. Breeding of a New Strawberry Cultivar 'Sanchiigo' with Resistance to
Anthracnose and High Fruit Quality

1) A newly bred strawberry cultivar exhibiting resistance to anthracnose and
excellent fruit quality was named 'Sanchiigo’ and released from Mie Agricultural
Research Center in 1999. This cultivar was selected from the progenies of several
crosses and self pollinations between the existing three cultivars, 'Aiberry’, 'Hokowase',
and 'Toyonoka'.

2) During the course of establishment of this new cultivar 'Sanchiigo’, cross or
self pollination-derived seedlings were selected for anthracnose disease resistance by
inoculating them with conidial suspensions at an early seedling stage and the selected
clones were used as parents in the subsequent crossings. Repetition of such operations
for several generations resulted in a significant increase in the frequency of occurrence
of seedlings with improved anthracnose resistance without affecting other desirable fruit

traits.
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