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AIEMLEES (Fragaria ananassa) (SR S EB 2 FEEFAEY)  BEIASE
AR EUKR  IRIBSEARET 3 (R ENVRARE > 2022) - 2021 = FE A A E R R
509 NEH > EEER 9,142 A - E{EEY 20 8T Hoh DIs e Ry T E e - HAEm
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B EERAEEESEBIURELE - EETRBEME FEZEEOREY) - RSB R H
TB&?(EEE%%J: » BEZREL R AGHYE ERF R Ry 8 5 - AR e M R A 5 1
YT R EEEY) - {HE 2000 FE9IHA » A FE LR RY §8 = 5 if JR BR 4G E
TERE F o WEGHZEEEENR - AREHFIIENY R B RE A (Amplified
fragment length polymorphism, AFLP) & fif S 88 #& = 41| (Simple sequence repeat, SSR)
FEg T TESE TIEEE - GG - ISR ER B S E IR
J#% (Quantitative trait locus, QTL) » EEZEAYELERE T B RIFAIA] ] A & — B4
B 5 (Fragaria vesca) F:NfS B2 R4 » Gio% SNP i fE %1 L R BRI 72 S &5 [Straw
90 (Bassil ez al., 2015) - FTFEE S M EE FFROTBVEYIE SR Y - HEE
AT e S B T2 B DA BRI fE " Camarosa | & fFAHEEHES
— (& /B RE S EN R AR S Py (BTE R ~ A5k H sk
Fr- 4t B mLHY 22 S B e DU B HGAEE » Mo Aofl Bd EE B — (S & R A
{BFESE (Edger et al., 2019) 5 bR 2 (AT ECET A= R B 25 [ 71 [HHY DNA 2580
5% H 2 DA BRI S (subgenome) [731] 72 221 50K Kz 850K SNP fif#%1] » 355
)\ BREERSHEFEL  HEREBOCHEE " —fE8RL, - FREREE
{ir B B G ST A4 EAT 5 8 4R 14 (Hardigan er al., 2020) -
B T R ACEEE T B RORA LS FE ARV - 0 F BT ETCA RENHITK
5 © 2018 4 Springer RSB REEA NG EE - HPR S EREEIUREZ
EEHfT (Nellist, 2018) fe# 1 14 [ L EEHRENRE - HWIRE ~ BF&EE - HEEE
HEIFE LR R S AR EPURAR s BN R R E SR E mE HHE QTL Z FEj
(Pott et al., 2018) RIFUM B R T H K AGBIE - HYERSEERTERES] - 2AHY
RZ FERRTR ~ #E gk a7 N 7~ DU AR BT QTL 5T © 2019 4 > pH 35[0 2 00 b2k B
2RI T BL0S A & 1Y RosBREED WHITETE 4441 1 F%F DNA MG T (Oh
et al., 2019) » F-ffff s EE N FRE B A 45k DNA 7y FREaEE BIRV AT A2 - BlFE
B SR ERA (RIS ~ RERWAHRHYIE y-decalactone 1 mesifurane ZELY, ~
HEBHEG » ARSI (Phytophthora cactorum) ~ FAPESR (Xanthomonas fragariae)
SIEIR (Colletotrichum acutatum) %5 3 FERE 2 Him it ) BVIRA o FEEFS ~ 563
il ~ FEESS R IR i - AR EMEINET S FEEHTRHIAE
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HIPRER BT (R EE E E T o

o7 T IRaCH B Bl (Marker-assisted selection, MAS) Ry {EY) & e | EL IR
(ERG AL N B ET TR Y U502 - BELE - 5 Re S83R AR HARMIRAV AR - MEgst
BARZ FRIN R B i A 7y T EE - BIA DAs ettt ~ Sl R ~ (R EER o P I
A5 1 B ERREE DR BT A A MR (A AR A AR S B MR (BIafE
YIpum e ~ REMERMIN) £ - MAS By 4s EEEIZEH - MAS fliE 2 Y &1
BT H > T ASCRCEERE (£ > 2021) » BN K E R B 098 B AL B 2007
FERIRZIEN MAS - HEMFYIEFRKRS « &0 ~ S804 ~ &0 Toflfse ~ HEEH
FALR - ESBEINEEVIZERAER MAS HRGH B REEYIKR " 25 16
B (B > 2012) ~ T2 19 9% ) (BRSE - 2019) ~ T 228555, (FF - 2022) B T &
TRl 199 5% 5 (53~ 45 miEEE T ) FEACAE TER ISR, (B 2017 B T &
A 20 5%, (BR > 2022) - EE(EYRIAEEN "EE 24 98- L%, (£ 02022 "5
LT SR, (FF R 2022) -

SR TR TR AE S RN - BRI RiT SR BB - AT SR
REBBNENNEEEEZZHWNENR - BSHEIIINAH B Bt FOE T 512 BN
HNFAIEFSE SR N R TE - 45 & Sl TR T EEH 5 (Eh iz MmN AN Fwl-Fws
(Pincot et al., 2022) » LA MAS B 5 H 2 {38 & A [F5HcE 280 Z BT B i infd -
HEE AT N R & T EEEEAR  REREREERRAN S 5E TIFEM
MAS ZB[{TH > AR5 E st DART 5 DNA SR -t KA B SRR Ak 25 (iE S 22
PIRAERE AN Z o3 71258 - $HEASGIRA 47 (i S a B FRET AN AR E - i
A VESBR AR E Ry Z al A A -

PTG
— ~ GBI R

Al BT 2K B 1 PRI AR SR I RSP R 2 Rl B S it 47 | (R —) >
%% (DNA) ZZH R CTAB JA (Doyle, 1991) > BYHUR B REFEE 0.1 g (RER
PR OE T (RS I R R 3 R AT 28 AR - 1A 1,000 pl
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AR P #% Bk 25 B 18 (2X CTAB extraction buffer) » £ ik 25 B 8 BV AH K By 2% TR
&+ 7N e 2 = Eﬁ #% (Cetyltrimethylammonium bromide) > 1.4 M & 1kt 4 (Sodium
chloride) > 1% ¥ 7, ¥% Mtk 0% ¥ i (Polyvinylpyrrolidone) > 20 mM 2, — & /U 2, i
(Ethylenediaminetetraacetic acid) > pH = 8.0 » 100 mM = #& FH L &3 B FH Jof B 1 B X
/& (Tris (hydroxymethyl) aminomethane hydrochloride, pH = 8.0) - JE& & 9 &) 1% » F|
F&Z;8 %8 (DLAB Scientific HM100-Pro) 65°C #7282 10 47 8% » DLEE/ (3% (Thermo
Scientific Heraeus Megafuge 8R Centrifuge) %€ 12,000 rpm %0 10 478 - B FBER
EHHIERLVE - BEEEEZEMRMEFIIA 500 pl (_FFR—FEEIR ) B4R - &
{15 - B K2R &7 (Phenol/chloroform/isoamy alcohol (25:24:1)) JEZJEEFE Z0 5 7
## » 12,000 rpm &0 10 7358 - B EFREFAVHERLOE - MIA 0.1 (25811 3 M
Rl 97 (Sodium acetate) 7 ~ 0.6 {5 AGHEHY FE NS (Isopropanol) » EREEHE 2R & 1%
JBUA -20°C JKFE{E DNA JJUfE 2 /) 30 7388 © K000 2 B i A 12,000 rpm (s 15

SreE > bR LB REBMA L ml iy 75% £ 8% (Ethanol) JER1IF 5K B 5 478 > FFLA
12,000 rpm #ELs 5 738 - KR EER o REER BERZ B 28 a5 2852 R
M ZHE > A 30 2 50 pl —ZtsK (Distillation-distillation H,O) [B]7% DNA -

1] 775 1% FY DNA \] % -20°C &R T prF F 4 B T F & & B 23 88 2 JE
(Polymerase chain reaction, PCR) #:17 H 12 7 ERAU#ENY > T HEME 7 e ERT
(Thermo Scientific-NANODROP ONE) JH| &£ A& DNA JE[E » F A DNA 43 8555

BERICRIE | ng/ul EHHVRERELE PALIRER 4°C KA -
x— - R EEUFE RSy TR

Table 1. Strawberry germplasm and presence or absence of molecular markers™

Accession ID* PFRU Codominant FaOMT FaRPc2
(226/508 bp)’ (217/248 bpy’ (132/186 bp)*
MLS001 +/- /4 o
MLS002 +/- 4 o
MLS003 +/- +/- it
MLS004 +/- 4 et
MLS005 +/- 4 o
MLS006 +/- 4 o
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T (H)

Table 1 (continued)

MLS007
MLS008
MLS009
MLSO010
MLSO011
MLS012
MLSO013
MLSO014
MLSO015
MLSO016
MLSO017
MLSO018
MLSO019
MLS020
MLS021
MLS022
MLS023
MLS024
MLS025
MLS026
MLS027
MLS028
MLS029
MLSO030
MLS031
MLS032
MLS033
MLS034

+/-
+/-
+/-

+/-

+-
+-
+/-
+/-
+/-
+/-
+-
+-
+-

+/-

+/-
+/-
+-
+/+
+-
+/-
+/-
+/-
+-

+-

++

++ +/+
-+ +/+
+/- +/+
+H+ +/+
-+ +/+
++ -1+
+/+ -+
+/+ ++
+/- -+
+/- +/+
+/+ -1+
-+ -+
+/+ -1+
+- -+
+/+ +/+
+/+ -/+
+/+ -/+
+/+ +/+
+/+ ++
-+ ++
+/+ -+
+/- +/+
-+ +/+
++ +/+
+/+ ++
+/- +/+
+/- +/+
+/- -+
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Table 1 (continued)

MLSO035 +/- +/- +/+
MLS036 +/- -/+ +/+
MLS037 +/- +/+ ++
MLS038 +/- +/+ +/+
MLSO039 +/+ -/+ +/+
MLS000AO01-1 +/- ++ +/+
MLS000A02-1 +/- ++ +/+
MLS000A02-2 +/- +/- -+
MLS000A03-1 +/- ++ +/+
MLS000A03-2 +/- ++ +/+
MLSO000A03-3 +/- +/+ +/+
MLS000A04-1 +/- ++ +/+
MLS000A05-1 +/- +/- +/+

¥ Markers associated traits : PFRU : perpetual flowering ; FAOMT : synthesis of mesifurane ;
FaRPC2 : strawberry crown rot resistant.

* MLSO001 - Earliglow : MLS002 © Tristar ; MLS003 : Tufts : MLS004 : Cruz ; MLS005 -
Sequoia ; MLS006 : &1 s MLS007 : Solana ; MLS008 : Freson ; MLS009 : Tioga : MLS010 : &% ;
MLSO011 : Camarosa ; MLS012 : Coral & 4E &5 5 MLS013 @ ZZ4g ; MLS014 : Camarosa(OP) ;
MLSO015 : #kz ; MLS016: Z2[E] ; MLS017 : KA 1 5% ; MLS018: KK 3 5% : MLS019 : H& |
MLS020: 327 : MLS021: B4 : MLS022: 51 : MLS023: 4/ 2,22 : MLS024: 4128 : MLS025: E[IfE ;
MLS026 : fIEA ; MLS027 © 254 ; MLS028 : Fk[E 1 5% : MLS029 : #kE 4 5% : MLS030 :
7K MLS031 © 875 s MLS032 : % ; MLS033 : HF ; MLS034 : {855 ; MLS035 : {FEEH
MLS036 : #53# ; MLS037 : B2 FE4L s MLS038 © fif [ ; MLS039 : K fif 5 MLS000A01-1 to
MLSO000A05-1 * Miaoli District Agricultural Research and Extension Station (MDARES) breeding
lines.

¥ Bold numbers represent dominant allele's band length.

“ Ambiguous band.
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11, Oh et al. (2019) Ff 5 47 = £5 % DNA S5t - flF th 51 4 T3 % B5
i i 7 EE X % 23 At (High resolution melting, HRM) 53¢ 5 14 5 {ir 2k R Rr 22 1% 73 A
(Kompetitive allele-specific PCR, KASP) J5 7458 B — % % 25 A1 (Single nucleotide
polymorphism, SNP) -7 73 F#E5E » [ & & 75 (i ] B3 B (R I AE ~ RIS € & PCR
(Real-time PCR) &5 KAHBHEG AT HIEE - HEEE R = W EMHRH S - SUBILEL
SOk AT ECHELL —f PCR BE55 Rk TR it (T3 55 TR BT A, »
FEARFNA Z HoAt HHEA SCRAFT B 38 2 7 16t - KPPy (=) TS [ -
B AR Al s AR T =
(— ) HEFI{CANRN PFRU

BB S A R - % W S A R
& > /DEEF S H o - ¥OUBEIIA U  JRERREEE T —F e E S EZRE
HEFAAE o B T3S PP H A G Bl A A BH 88 S B M ALl PFRU (Gaston et al.,
2013) » Fi%&f DNA HIE 71 B ERY et 2 — * Bx215 » 355 [ FH#EhE i 128
bp R/ » o T Ry i G AL R A - 2 7 fiie 128 bp (o7 32 RI TR Ry B 2R
{EERA -

$1¥ PFRU AR BYSE 72 — (R0 A ELAth [ B2 (Saiga er al., 2023) Bl & Hiry 4t
MRS o R 1R i e T (7 5 [ B 2 ] 73 il e R 1 BB M S i B R P 3
SRR A5 [ f by i AR B TR 508 bp BEFEMERY 226 bp WIFEA/NZ k47 » #EIE
AE AT TERIBAACZRE R B S A B ag A - R A A B RS AL PRI A o [F A 45 S B R A 45

&

( =) FRREY 77 y-decalactone & EAHBEELR] FaFADI
y-decalactone (y- ZXAf5 ) BB ARIIBKESRNLEY)  BEZEERL - & - &
EREY o Chambers et al. (2014) I E H A FaFADI B[R EL y-decalactone &
A RE > sZ ST DA AR RS Fragaria vesca RS aT B F1EsE -
REFEE y-decalactone [Y#k S5 fEELEE A £ [ gene24414 5[ F-HEH H 500 bp AR ©
557 DNA TG T P ] Sanchez-Sevilla et al. (2014) B 3 By BIVE 77 5258
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qFaFADI1 > HIETHEHE H 140 bp K/NAUEAT » HGRT A SETEHIE 75 28 42 y-decalactone -
( =) BEHAR ST mesifurane & % AHREELRN FaOMT

Mesifurane (2,5-dimethyl-4-methoxy-3(2H)-furanone) fFElFAE( L&Y - #HEE B
BHEANEESR » BRI EER P EE ) o Zorrilla-Fontanesi er al. (2012) f#
mesifurane A& & FES (A BA RN FaOMT B+ 5 BH 4%t} FaOMTSI/NO L8114 77
TIEEE  AETEDY (AR MERY 248 bp BCREMERY 217 bp WYAE /NIRRT - 5 A BEME AL
FENRITERIA] ZEA: mesifurane » 37 AT IEAG BN AY B [F] BUGE & B AIGE & -
(V) PipRIEm A& A RCa2

BERER B ERSBEEEEIRE  WIRE R BRAMSE . FE
IR 2 Z A Y) - 31 EHE I & 2 — Colletotrichum acutatum 265 2 BUREE - Al AWH
7% (Lerceteau-Kohler et al., 2005) Bz 2 { SCAR (Sequence characterized amplified
region) 28 1 47 T 12 5k © STS-Rca2 417 B STS-Rca2 240 » i A A iim &&
RCa2 > SRR ) 417 bp 81 240 bp ZFP5l A Bz
= ~ T-ARMS PCR 5} T3

Bt ¥ 524 DNA JHIEL Tt o 75 HRM ¢ KASP 77 258 » 7 HJIG € & PCR
156 25 SO B RS HE 1T HIRE Z LA PR BN ~ 1 SR L 73 22 A B B et I8 i L IR HY 5
TREEE 5 LS B (2018) FF T 2 I 3| T 5 58 L 7558 8 % 4 (Tetra-primer
amplification refractory mutation system, T-ARMS) PCR |7 & » 3% 51— % PCR F sl
L B ket BI ATHIEE SNP Y T-ARMS PCR 73 FE5E - B 5 [ Feolan (=
) BRI ~ Sy TSR AR R HIEE VAR AR
(—) HUAEBLR AR FaRXf1

R PR EIR R E Xanthomonas fragariae %5RY, » Ry B R iy ¥ VA E TR E -
BRZEGH HELH > HEREEE - HHAMLEDDARRAR < MR4ERT AT
(Oh er al., 2020) FrfsE FHAYEEST AX-89840981 741 (F ) 35T T-ARMS PCR 5[+ >
FIFHER R R B &kl E (Genome Database for Rosaceae; Jung ef al., 2019) F1 YRy
BLAST #g RSt P9 [ EL R 2 R FLAS T Camarosa , ERREGELYT » WARIESC
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RABHIE{E Fvb6-2 Fy g b2 LE4EEIR - fHUAT12 2 500 bp RIEHVFFHI - §ii A T-ARMS
PCR 5|45 #5490k (http://primer].soton.ac.uk/primerl) » 5 SNP fi7 BEE12% 17 BE
SRR E N - FRIRAERE P st Ay 405 [ R A TR - IR E G R
&% SNP firRh FARIERS (Adenine, A) R Ry EHURMERTSALAL - FEig ) 195 bp K
/NEIGRA 1T & SNP (i85 Ry SIS (Guanine, G) I fs BHURTEIVEALER - (KIEA
(5] 5 [ EE¥EH &4 ) 160~290 bp A/NTIRA » A R (Outer primer products) {7
GARAREG [F-H4H SN ) 305~428 bp R/ R -

( =) PiRIHRAA FaRCgl

Colletotrichum gloeosporioides 5] Fy 55 R IHIR IR IR E 2 — » BT AT L2 EE R
BRI M 57 (BB 25 PR FaRCal A3 PEIE HRM 43 T-f3% (Anciro ef al.,
2018) » {RIGHESH AX-89906235 5t T-ARMS PCR 3| T4f » HUBIESHE Fvb6-3 et
B8 LAMLE > EEUATIZ 2 500 bp REAYFFFINGF] AT T-ARMS PCR 5|F3¢5144
BEEEETEON SNP AL BEY5 [ ¥4 &  ARIRAENE G T E 5% SNP i B FHRIENS (Adenine,
A) I H1 227 bp /NI > 4 SNP i BER BIRRETE (Thymine, T) R38R
5] 5 [F-4H et 4 182~190 bp K/NAUMRAT - A RIIRIE N E S [T H4H A RENE
B 353~360 bp A/NAYERTT o &8fHEH T Camarosa | B HIE &5 [T EE B A
H5 AR/ 354 bp ~ BBRIETE (Thymine, T) 7 AN 183 bp 25 [ FEHE( TR - BEHIS|
TR -

(=) PUdIEHREA FaRPc2

SRR IR HHEE IR Rl Phytophthora cactorum 3515 > ZIRTE IR (UL S JEP et &0
R - [F]l— BRI A] 3 p S A 57 (Leather rot) - Noh er al. (2018) $f ¥ 5%f
PUE TGN FaRPc2 » Bi# Hi$15H SNP {ir B5HY HRM 771125 RPCKASPH3
& SNP fir 5 Fy B I 1% (Adenine, A) B TH HI A §i et J& 9 7 M - AR W98 IR 18
RPCKASPH3 7£ Fvb7-3 248G FAY(LE - [E L T-ARMS PCR 5|55 7774
SEHE{EM] FaRPc2 SNP (i BEHY5 [ F-¥4H & - HENEER 25 T3 &% SNP (i B Ry R
1% (Adenine, A) BFEEHEEE H} 132 bp AYMFEHT ~ SNP {iz &5 SIS (Guanine, G) I AEH
s 186 bp HYMRTF - LR K/ INEy 262 bp > 5[ FFFIAIFR_ -

EEERZEBURERMETE 129



VY ~ BRI
(—) BEEsELaE Rl

5 F #% % 4% 1% 1% (Applied Biosystems ™ Veriti ™ ThermalCycler, 96-Well) #
T PCR ¥EE HAE R B » F2PeREX T ¢ (Stagel x lcycle) 94°C, 5 min » (Stage2 x 35
cycle) 94°C, 1 min > 55°C,1 min > 72°C, 45 sec »(Stage 3 x lcycle) 72°C, 15 min »(Stage4
x lcycle) 25°C, c© min -

KBRS EE K A Mupid-2plus ZKS-EEKAEHETT HAR A B2y o0 i - B R BLIr ]
S EARA B 100V, 30 min ©

SR TR 2RSSR IR G 0 i %47 (Dolphin-Doc plus image system) » fit &
#2453 (Dolphin-1D analysis software) ¥f7K-PIBHG #7782 DNA BEAG IR
TR - IBESHEROEIFE R E #ilE 100~1,000 ms - 157 DNA R EHEE 58 & FH % -
( = )PCR B K B HE AL B

AHFE I AT G B HY PCR BRI AR A 18 5 25 wl - W& T (& i B & B FrUR 4H
(GeneMark-PCR Master Mix II) (5X), 5 ul ~ SFEE A5 [ FHHER (10 pM), 2.5 ul ~ %
FERZ 155 [ FRRER (10 uM) » 2.5 pl ~ FRAIEAS DNA MRER (1 ng/ul) » 15 pl - [E525]
T PCR G BIHEAGTE Fy 5 ul » 405K PCR P FHYS [ 78505 W 18 DAL RIE 515 1
TRSTE R ¢+ SICFE S 488 = (EA]5 [ 78615 (ul) - & PCR RIESHRIF - /£
(e e VB I ARZEE S (6 x DNA loading buffer) 5 ul » 08 &15 5 (i £ 45 S HE
FEPHERGTE Ry 30 pl -

7E DNA /KBRS B K B B h - Frig sl ny BB EG e o0 By 1.5~2.0% {5 f& BE 3 A
WE > BIREME RS A ARSE B AR R BRIV R B > IS ) BBk 4% 1% (1 x TBE,
GeneMark™ ) {5 o /A5 » 7K 288 K A8 ot [E1 5 (50 P BB 7k 4% (R (1 x TBE) LU TZRE
HE B K Y BRI AR ©
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JOVOLOLODIOVIVOOLVIL NT 07T VD
§00 7P J2 1O[YQY-NL0IT VVOLIVVVILOVIOVOLOIVIID 7 0%T OVD (DY WnIpIoY WnyaL4012]]07)
Q0UD]SISAL 2SVASIT
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i A L
— ~ THBEREIR S TR R

FIFHE A DNA AR HY Bx215 5 F RS HIE AU EE 2 47 (B 51 H 2
A EERCER - slEadE SR - Bx215 HTA 2 E [ B AE 100 2 200 bp #i
H[E—fr EA N 5 B AR BRI A £ 20 fd MLS028 (B[
1 5% ) ~ MLS030 ( & 7K ) » DURCSCRREC 8% Ry 2= HY MLS001 (Earliglow) 5z MLSO11
(Camarosa) % - {F DNA HEX TR/ AsEED - A& T Earliglow | ~ " Elsanta |
Jz T Sweet bliss | FREHEN ) Bx215 1Y 128 bp &7 - R AA TEMNRE 2 AR
A B YRR SR AYBRACRF I « AICHERAS SR EUR BX215 TEASG T8 [ N R FR R 2= 2
HEAER R EFI MR R » BN EANAIGER -

4R > DL Gaston 58 A\ 3552 PFRU 8V TREEEHEAAIGER » slbnss Rl
JE R HER H 508 bp RAFIVEINEESS AR - KSRz s = By e
ZUHY 226 bp fFrTy » Horp 3 {Ef#E[FE  MLS026 (filI£K ) ~MLS034 ({855 ) ~ MLS039 (X
(8) [EIA PRt AR TE AU 508 bp 6874 » B RsESEREA (F—) -

TRV TREGE WP 3530 3 (B W RERY A PFRU BYMEIR » 55— J71H » fnfE &R}
SCHE S H i AR MLS002 (Tristar) AR ) 508 bp 5 B o B i ST ST il
it 4 {E7E R R EE AR - S A SUMBUR T RE A R FHY AR N2
PFRU 35 (Lewers et al., 2019) » &R 6 R B PRI TINRIENE » s &id
JRAE B P R R A e A e B R A B (e 1
=~ REEFWHERA IR TR

#t 5 BL R Pk A R A Bl 2 y-decalactone 4= & A BHAEY FaFADI > fg HIE E 2
77 FIEEE gene24414 B qFaFAD1 » 45 SRR B 11 47 {82 5018 R B R by H {5k
o MR EEAEMFE o (KIS DNA HIE T FTa% s - qFaFAD1 ZF5&00 S B
55°C » &M A By 50°C IR AR 2B FRaUiRTy - (A A RHEERENEY - ¢t
FaFADI Z BRAVHEE » i ARKE—SI5E -

B R SE AT B R A 8 2 mesifurane 42 & R AHRHAY FaOMT > fg il fE > $L58
Mo FREEE FAOMTSINO » &5 SR B RAT A7t e [ P B #0217 bp 57 (k2 ) 248 bp
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fBeHy - A 35 (B[R A TEMI AT ZE 48 mesifurane HY 248 bp {577 » (HE A 18 {EfE 1L
248~300 bp [ Y3 55— ELFETHHAMRTY » & 6 {IEFH 5 B I FR 0 HY 248 bp {7
MLS008 (Freson) ~ MLSO011 (Camarosa) ~ MLS018 ( X3 3 %% ) ~ MLS026 ( gk ) ~

MLS029 ( Bkl 4 5% ) ~ MLS036 ( 9y ) - 1= Sefa R Rt E RIS SR N - Al 1FE
BAEE A FaOMT B ETEHA -

NHEERER R ZHRAMEERR - RE7EaRE (5& - K > 2013)
LRt E s e Eai T Bk 1 5% ) (MLS028) Bl T &oK | (MLS030) fmfd Z 5k
gy Hr THERIK ) BENEF] y-decalactone - Tk 1 5%, RIS » mesifurane HIJZAE 2
&l e HP DA EHIE - BSMORRY URAH ST B SRR 2 H AR R i B R
Y& (Tsukamoto er al., 2009) » FHA7E "HEE 1 5% AYEEFEIRA " Toyonoka ; M
#I] y-decalactone B mesifurane » Fi4HE EaRaS R A= SN » DL HAt fR R SR B 2 &/ ik
Aoy o B HE— RS o PR B HIEE T 6 (# FaOMT Bk [E45 & AR &)
AR R ERERE RN TS F e 2 AL -
= ~ PURIEIREE IR 3 e s Sk i 2 3 B - BB R U 1

A5 S [ A SR DU S MR T A28 (SR » 2022) - #8EH MLS006 (821 ) »
MLSO012 (Coral) ~ MLS013 ( Z:4& ) ~ MLS000A03-1 (TS4) ~ MLS000A03-2 (TS13) ¥f
B N = 20K SIS R & Colletotrichum siamense ML133 [z C. fructicola ML356 H.$1
Pt T SRS —HY MLS028 (BKE 1 5% ) K Eum i 5 SSEE A
BEEL RCa2 4y THEEEIR 48 Bk (Lerceteau-Kohler et al., 2005) Bzl 2 ZLRAL » K5
A BB 8 HIE > ffE AR MLS003 (Tufts) ~ MLS004 (Cruz) ~MLS005 (Sequoia)
J2 MLS009 (Tioga) - &hBE o7 il [ (B S0 a7 o FAEEsE s,

RCa2 5y FHEENER4E R AN#E = » STS-Rca2 417 B STS-Rca2 240 fiit )k £ ¥ ff
ERGURRME > E 2B A R 0 AT » T A B s MLS028 (k[ 1 5% )
A ER R -

B (2022) #ET 2 BN SRR 5 SRR DU RO M S B (A B C. siamense B C.
Sructicola WTEEIA £ Z IR K » [ RCa2 731558 f#t ¥ C. acutatum 55 2 U5
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EEFTBASE - Miller-Butler ef al. (2019) & EL 1%t C. gloeosporioides ~ C. fragariae ¥ C.
acutatum % 3 TE YRR R DR M 2 FHETT RCa2 73 AR MIE » et Ran
Z o7 FREEESTE C. acutatum 55 2 BURERE DAY MY R RAVHTER M THRI 45 5 B A [H3E
o HENGRPURERYIEE—M: - HAEEYE0REE AR RCa2 I - A
SEREUR RCa2 7y T RESEEIE A B A N TR C. siamense ¥ C. fructicola Tﬁ%Z?fi
Bom T « RIL - $HETRBIR S RIER £ B EUR RIRDUE 2 oHIE A RARA T
T -
k=~ BRIRIERDURIRMEREIR 2 RCa2 77 FREEERIR

Table 3. Presence or absence of RCa2 markers in known anthracnose resistant germplasm

Accession ID STS-Rca2 240 STS-Rca2 417 Resistant/Susceptible
MLS003 + + R’
MLS006 + + R
MLS009 - + R’
MLS012 - +
MLSO013 - +
MLS028 + + S
MLS030 + - R’
MLS031 + + R

MLS000A03-1 + + R
MLS000A03-2 - + R

Y resistant to Colletotrichum acutatum pathogenicity group 2 (Lerceteau-Kohler et al., 2005).
“ leaf resistance

atat T-ARMS 437 EaaHlERG R

AR gt ¥ 3 {1 75 Bl £ & PCR fRds 2 77 715t B slikst T-ARMS 731
e B AEH - HBER - PUABER AR FaRXf1 2 73 FREsEAE L2 o imfE
" Camarosa MG » A~ EGTMERELE A 195 bp 7 - EHEENEAEHER
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5| TP E 7 E 200~300 bp FEIEE & BUEIEFERINI NS (18— ) - EMFHERT] 7440
5 I R B B 5 0 s A/ BT » ERIIEE L — S B Al DML BRI Y - )
HURFRELA FaRCgl 22 5 TABSE I A B 80 53 B SIS e e 2 510
B+ G ST T TR T 0 L (S R B s (LD AVA) »
FAEMIAT AR BB TR (B2 ) SURERAR FaRPe2 257 T8
SEHEAR S SRR > HoP 35 (BRI RS IR A/G B SHUREINE B
5 FE MLS028 (K 1 5% ) 2 MLS030 (&K ) » g 12 {5 G/G s -
KA A/A FIEESHRIVER (£ ) -

Marker Fo4 Fo5 Foo Fo7 Fo8 Fo9 w/o Fo

T

: Outer primer products 4 : A allele products 4 : Unexpected products

[E— ~ DL2& 5Lfd T Camarosa | g%a1{EM] FaRXfl 2 T-ARMS PCR 5| #F I -
Fod4~Fo9 : 5| FaatE L 2 A Eg [FH4HE - wio Fo @ RITAILE R
5 F4E5H

Fig. 1. T-ARMS PCR primer pairs for FaRXfI designed by ‘Camarosa’ reference genome.
Fo4-Fo9: primer pairs generated by primer design program; w/o Fo: without outer
primers
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Marker ML028  ML030 ML001 ML025 MLO1S MLO14 NC

: Outer primer products 4 : A allele products

& — ~ PAEXSIERUURR MEE R R FaRCgl Z 7 TR IE
Fig.2. FaRCgl marker tested by known phenotype (resistant or susceptible) germplasms
TUR R RN 77 T IEaEa BRaS R AR - WIERIEBN R EERE -
AR E—VIWE P. cactorum WEIERCRIER - RIGHAIBEIN R EEHH
[P BERBURE SR A S8 RN S © MEEATFPREI AR B A D UE R AN
ZHhe > HINFEEMEE L EREMEIE - REEG AR B i 2 PEIRMERT
PRI AT s 2R o — (5wl e R INE R R L S a2y ) (B ae R - T-ARMS 5]
T-HELL Fvb7-3 S thfia e VI TaesT - B 51 TP h B e RN S5 P hItb ¥ - 5%
Wis e [Tt a e EHARENIG Z 1] > Mt AT E 2 AHE R B/ NYFE
HEREY)  HERENEERA - HArEk m#mEstad RVEIREE > HREER
SNRIEREER - DU E DB SLETT KASP 70 EE5E Z AN AN E - ¥ EasE
T-ARMS 7y FHEE 2 & A E R
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9 ZA
e ofd

At LB B 5 O 3 e iy S B MR o AT as A R R [ T R A A
e 0 EhEE 3 (BRI YR A AR E AL PFRU » 5578 3 (MR FEMIEIR A A
y-decalactone £ & R AHREHEL R FaFADI J mesifurane 25 & R AHRR BN FaOMT > Hid%
PR ER 0 1aE 2 Rt SR R i 18 o PRI 26 B sz Sl i = A B PN AR RS
HIMHRBHSNREI MR B4 8% - it B AR GV B e S 7% - (93 B 7
RERVAEFETHEBER - Bass oy T IEEsE AR ENE

EE = IR AaERElatEt T-ARMS PCR 73S LI RE LA A
I & PCR =3 {HH] SNP AV 731558 - MEH AI 3 ZE)EUEi@*HW%‘%EﬁﬁFH@E@
AR S ERETEY)/2 45 7] HH T-ARMS PCR g&& B HY 70 F15as i dE— P 85l -

AR ER ARG M [F AR R aE Loy RSB 88 2 v Re M - 1R e
MR Z 3 T IEEEAR A ORI AT TORE - [FIRG I RE 1 — 20 BUAERA S A & 1F - &
INEIN B K ~ PRI ~ EESE BT R E i - 8RN EEE EE RV IT -
HH B R R -

.
A B R IR MR R A S AR P 5 L BB ME AR B T - R
e -

5 | SRR
FEE - 2021 « 43T EREMBN SRR 8 A AE(F ) K B4 - B2 P T RS
118 : 19-21 -
FRE - 2022 - FHHTETCIE 24 YR - (LI RH 139 013 -

RN~ BEHE ~ BEAR - A - FJSR ¢ 2022 - FORFIERTR B — iEiRE 70K
REpRranfR S 2 85 9 o EESEEUBRATRI IR B F 1] 33(1) © 1-6

MOIEIE ~ SRAFEE - 2022 - i 11 92 Bk - 2 EESEL BT TtaEd 155 1-15 ¢
SEEE - RIS - Fiatk - SN - EEIE - s - 2022 - 208 SR R SRE R IR
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Genotypic identification of strawberry
germplasm based on important trait molecular
markers

Jen-Hao Yeh*, Li-po Wei
Miaoli District Agricultural Research and Extension Station, Ministry of Agriculture

ABSTRACT

Strawberry is an octoploid species with relatively late initiation of molecular genetic
research. However, with the advancement of modern technologies, significant progress has
been made. In this study, 47 strawberry accessions preserved at MDARES were screened
for molecular markers associated with several important traits. The results showed that
three accessions, MLS026, MLS034, and MLS039, were predicted to carry the dominant
perpetual flowering gene PFRU. The predicted number of accessions carrying the genes
related to the synthesis of mesifurane, which contributing to strawberry fruit aroma, were
35. Among them, six accessions, MLS008, MLS011, MLS018, MLS026, MLS029 and
MLS036 are dominance homozygote genotypes. The molecular marker identification
of the anthracnose resistance gene RCa2 contradicted with known phenotypic data,
suggesting it might be attributed to differences in the pathogenic fungal species. The tests
for the other three disease resistance-related genes did not yield conclusive and applicable
results. Further studies required actual cultivation for phenotypic investigations to validate
the accuracy of molecular marker predictions. Additionally, the inclusion of untested
accessions in this study was anticipated, which would contribute to advancing strawberry

genetic research and breeding efforts domestically.

Keywords: strawberry, molecular marker, perpetual flowering, fruit flavor, disease-

resistant gene
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