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Analysis of New Blueberry Varieties and Breeding Trends in the World
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Abstract: Blueberries are renowned worldwide for their unique nutritional and health benefits. Currently, blueberries are extensively cultivated globally,
including in major regions such as North America, South America, Europe, North Africa and the Mediterranean. However, as cultivation time extends, blueberry
varieties in different countries and regions are facing challenges such as insufficient stress resistance, poor adaptability, and mismatched chilling requirements.
These issues partly stem from excessive inbreeding, leading to narrow genetic diversity and inbreeding depression, which restrict the production of high-quality
fresh blueberries and the expansion of cultivation areas. Consequently, countries have initiated hybrid breeding programs of a certain scale based on their local
climate and market demands. Nevertheless, current blueberry breeding methods remain confined to traditional hybridization techniques, which are time-
consuming, resource-intensive, and lack the application of modemn bictechnological breeding approaches. This article aims to introduce the countries and their
varietal development processes involved in global blueberry breeding, while summarizing and analyzing the breeding trends of six major types of blueberries.
Furthermore, it discusses the modem biotechnological approaches applied in current global blueberry breeding and outlines future breeding goals. It is hoped that
these insights will provide a theoretical basis for blueberry breeding efforts in our country.
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Table 1 Overview of New Blueberry Varieties Released by the USDA-ARS from 1991 to 2022 in the United States
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Table 2 Overview of New Blueberry Varieties Released by the USDA-ARS from 2002 to 2022 in Canada
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Table 3 Overview of New Blueberry Varieties Released by the USDA-ARS from 2012 to 2022 in European countries
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by P. Mladin)
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Hetth, FrEEPEERFIALIYID KRR, 2006 4 E A Sk E PR R, #2020 AFR, PEERER
BETHIAIL 6,64 77 hm?, 758 3472 /7 t, BERF R 2347 it HEA 7 MBI TR 4000hm2S,

I b FE AR EAE A8 AP RS (hitp:fenpvp flashfoxtech/) Ziit, 2013 4E2, HE TGS A6 AR &
A, BEBRAT 7 %22 15 (2013 4F), JEE (2015 4F). FFHMEF (2016 48). ##k 15 (2017 48). 2018 4E&
2022 4, HEAERELAR (USDA-ARS) A 41 NEESFTAAT (R 4). 2022 R ATZIL 25 MR HT A, &
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P E AR FE g R E e R, R, EAEEREN . Ak, EF 1 MR R AR R R
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HALIR Y, R R KR Sk, WL SR B R SRR T AN R e AR, I LA A, SR
SERBIW AR BTN, PREE . DU, AT A BRI,

HIPUEAE 20 tH4D 90 AR T AR AN S ERIE S B, s 28 MR (R . BRA
] G R 2 e 2R S SO AR P S DR R ST L. FEIE AR E A e AR, £
2014 FEUAHT, B E R EAR— BT T RIS, HEE 12 AN, B E HARt A e R, B
PR HINGEE, Fr7. (HRFRIBERERIM T2, DUIBAMESNE, BT YoD, K BARE T
BEALEE, B S SRR R (Demure) FIFDES (Onyx). BE#ESEEER AR E, RIRERERKTSER
BRHR o ELRE S EITE A IR A ] 5 1) G R 2 B PP A R DB, 2014-2018 4F, BIPE 285 E T R M A
FAUER GRS 6 4. FmAERRHEIOY R, RSSRFINCR, 77 B4R E>1000h; Jbm A iiass a1t

POz, RSEK, 7, TREE, @ T e,
2 41997-2022 FEEERER (USDA-ARS) ATRENIE A EISRIEE T miMR
Table 4 Overview of New Blueberry Varieties Released by the USDA-ARS from 1997 to 2022 in Asia-Pacific countries
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W 1 (2022) s MUNEAR, BEMLE; W
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AR R RAF] JemA 3 (2022) URGT; B T IEAH IR
KA AV AR TR A JemM 2 (2020) RS,
TL98 Kb ERlEERE A 2 (2018) i
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10 KEFELA 114} (Komacihen) 2] SR (Fruit Tree B[A=N 3 (2014) Lo
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H7< K 1Li#ka44t (Nippon Ryokusan Co Japan) B =N 3 (2020) RS
ZaRHRS: (NerimaWard, Tokyo Metropolis) Raliled 1 (2014) PR, KR
WRH] VD.A. Mazzardis KA 28 (2016, 2018, 2020, AT, il KRR EATHR
NI 2022) KFNE.
(46) B 5FE (Mountain Blue Orchard) A 14 (2016, 2018, 2020. R Rzl Ok i BARTAE; F
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Mountain Blue High Chill JemA 1 (2022) Mgk SRLAE;  RULRLF
AN 3 (2022) R s — RS T JRURLT
S BRI S A FOE R AR BT L R Jem 2 (2012) R BEK, il m
(28) FHLEERE LN 2 (2012) L E Lt
HHR 8 (2012) R E g, R 23 O
RH 3 (197 TR TR
SRR AT AT, PR AT (Wilhelm JemA 2 (2014) AR, {6
Dierking) LN 1 (2014 Frpzh
USRI FE HLC R AI BT 7S (Plant & Food JemA 1 (2010 & A B
Research at the Ruakura Research Centre) KK 1 (2010) N WH 21E
R 1 (2010) M KR
USRI T (The New Zealand Institute for JemM 1 (2022) T KRS B YA E>10000
Plant and Food Research) A 2 (2022) thats BORHL: i @2 H>1000h
HHR 1 (2014 il AR
ESall 1 (2018) K mETe; #Him
SR E AT ATFTIT (Horticulture and Food Research Hall 2 (2002) Wik wrss TREAT

Institute of New Zealand)




2 ElSM P R EFR AR

B 2024 4E 5 7 17 H, CfA#d 25 K E AT ERSOEHTIER AR 5. Xl Dt aiig
NEFR, BN B 3R E S BRI TP,  JEETRIE S AR A B R, T 2R
Wi\ . B SR ACRIE N TRIEAN N, BEEAAE R B RT  HREE . AME TR
F RTINS, (R E ARG TH5 8 B B LA B AR i, DAY SR Y iR T 00
ST LA

s FE MRS SRR Chttp:/fenpvp flashfoxtech/) Siit, #EF] 2024 45 5 H 17 H, AhE. EE.
PEEA . WORRNE. EARAERRE ST BRI, HE T FE 474 T, 2BCH RS 140 T, Horr, H
HIEHTAACRIAE] 320 4, (HATE B FIECR 69%, O 87 MNRISFHTEFMEAL b FTa BERUHT AR
62% . FEE HIHMIEREMILA 814, (T HIEH AR 17%, Horb 35S TR EAL,  (STE TR
BUBr AR 25% o WORFNE IR APIEA 104y, A BEsnan iR 1) 23%, ot 13 M3R45 1R
FREEAL, T RECHT P 93% . FUHEA HEMIERMAIEA 6 A,  (HFTH RiEHmAEER 1.3%, Hif 5
ANIRAF TR AL, BT A RAUET AR 36% . HAHUEMEREMMAE 3 A, (HFTA s
06%, HATEARFAH IR HIE R EERHT i TR 2 RIS I ENEIRTE e 1, A RESRATH AL,
TR RIZAUR R —fRAE 1~5 4.

BEHM, EPFER SRR IINUSL 58 5K, T H AN 22 5. HIEH A
FBCH AP R e I U R OERR IR IR A F], HHE R R E) 78 1y, CAT 26 Il H
URRIERE G RER IR A IRA FIBEE B ISR aMA 154, BREA 190 I i m b
MR B8 =R RE R PR AR AR AR, &4 9fl, Hrd OEE IR IR A F B
AU HT AP AL 5 T, AR EAT, A FE HAR A LR FRE AT S AR BT i i 1~4 0 (& 1)

5 ETEH E R E R B R TR, REREA AR AR (Fall Creek Farm and Nursery, Inc.
USA), JLHIERAN 281, Horf LRI H AL H U ER T 7 AR (Driscolls Inc.), FLHITEE s Fl 14
A, Hord AR R 35 =R % BLE RGP A 7] (Florida Foundation Seed Producers Inc. USA), L
EHTERA 144, o 8 NRAFHTAFIHZAL . AFIE L5 (SR il A PR A ] (Mountain Blue Orchards Pty Ltd.)
B A HIERIAN 154y, Horh 13RI N U AR (Next Progeny Pty Ltd.) FHiEHTFl 19
A HETEARIRAGH AL 2019 £ELLEE5 5 PR A ] (Bisa Trading Pty Ltd.) FHETdnfl 24>, 2021 55 /55
W RBT R AR AR] (Prunus Persica Pty Ltd.) FlLLE5 A FRA ] (Bisa Trading Pty Ltd.) & HiEH A 31,
ARSI R AL . PHEE T O FLRAE AR A PR A 5] (Plantas de Navarra, SA.) 2019 4EHIE#i it 6 4>, HATE
S SANRERA TR AL HARGE R ortt 2007 SEFEHTAL 34, H AT MARIAFH AL
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Fig. 1 New blueberry varieties by the National Forestry and Grassland Administration
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BRI R E SR OB MEL, I 100 SRR,  H ATA it SO A M AR DA/ NIRRT ERESE 1 AL
P4, JERECE 20 W DILSEALIB I LA 1. 20 T4 30 EARAKE 80 4FARK], SANE R EFF KA TR B A
i RERGIENA A HOR S POETEIL RIS Ass il SR EcEIZ sy, A g%
2o 7E 20 {80 EAX, PIEGIHE 1R ESRE R R WiAe d A AT, AR AN, E AR
JERTS 02 T BATEA B A HAS TE T ARSI R . PG, XURAAR . RO I R &
e BEE SRRV AR, SN KRR (bR lERE. s AR, PR AR RN

31tEMEE

At SR R R UGS B I AR, QILASFIZ Coville 76 1908 4 P A MRS Hidt & HH 25— N A 25
R e (Brooks). 7E 1937-1959 4R, J5 AFIF Coville £7 1) 68000 A4FhsiA: ik & i T 24N, 1937
F, REARERT Darow 5EA 5K Camp 3T T RMBUIIE RN AC R4S, I S R P SEE T 4k
B Jbm MNER AR SR L 2 KEE &, WHEESLBCEESL, P06 VRS A B A < 55 10 B

(\Vcorymbosum) FIEEMH-fE (Vangustifolium) frsfET =28, N T BMEILm NG R T A R, FRIRIE, $2m
FERR 2 ARG, BN T R R IR IR X AR SRS (Vdarrowii) . SufRERRS (Vashei). FREHTEAY

(\Vconstablaei) FI/MAL (Vtenellum) [FIZER], (H &5 ELARMRESS, b MG RS W52 B B £ 22, (HiT
FOBMET SO E R B, B RhGA ANBE A4 SRR A PSR S AR

Hir, JbmMiERR e 2 MiERay —M, ZAEZIMTEMTIE, afdeErEE, WM
DX HAS WORFNEAGETE S, DURRIN S e A . 2 UG G dE 3 RS EARMV A, Bl
I IRIERE AT KM RORR IR E/R R DN s e AR, SPEROEREIARR A RA
Al REH AN R R AR IS AR, DLRGH P == e 2R B i O T a . 1991-2010 4k A
B B A EERIE B BB pE, R HAE, 2012-2022 AFJbm NSRRGSR N, R B bR
TEEFPTE AT R BRSO LR JRSfr=, & AR MUK TR 7T (B 2).
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Fig. 2 Trend chart of blueberry traits in northern highbush

P R MR REIRE B AR T 20 thed 80 4R, SR idbm A IERE S BFAEAS N TE G R — N Hiii R, N TIE
3 S ] 2 T B P 1 [X (VR R I A, Sharp A1 Darrow FIIFHSK S5 EEIGTERG A0 B2 A, FHZAPE. SR04
BBV R SRS SE AR RS e AR A E %S (Sharpblue). #2751 (Flordablue) Z5%41, FL
WIER AR MR 2GR, Sembuite, JERAERRREE, LR R EAR MR MR eRRE .
TR SRR BRI IR, VF 2 e e AR AR P R] LU SR REAE I A5 DX B G A ZE AN AR ORI, AATRTE K
AR, H RTREE R AN R PR S R AR AR . R, B R FAR A 5 E AR
ERA R AR BRSNS S A AR S5, 15 G AT H X R e e NS B b, AR, it
TR T LS N LR R R 93648,

PR R A TR CAESEE . AR, PEEF. B2 ESEF R, AR EEAEESE
EAOFR, M2 BIARY:, $P BkEELMTAEFAR TRATRY . WREERAR BRI, EE
WRL R B A ] LSRR v A A ], PHEEA AN FCRAE A BR A R, ORI L SR, Brvh =2
(RSB 22 el 2 A0 T S BT LA B R [ AR B RO AT IR A ] YL s R B s s . H Al
A R N B Rl A L A BRI — AU, 19912010 4ERE & A E BN AR, RSN KRR, B

A E MR G2, 2012-2022 R i AN ISR G A MR, RSN DN, R
SIREFEE ELARAE (513D,
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Fig. 3 Trend chart of blueberry traits in Southem Highbush
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GIREERE AN, FRARARER, EEARES TAERE 10 K, (ERSEEE T 2~4 K.
TR AT, $IEI2E, W HIREORA M, KAy KHZ, BARMPNIIE. BT R RiR A L
90 %6 HSUE T~ AR AR e bRjBRE . 1940 4, SREARARN Darrow., Fa A IRER Woodard PAKALR% kg
(1) Morrow 34T T SERIE BRI A BRI FEIE, RN T 9.37% MM EEHERAS FE DN, S SR AT A6 DUsERI
LR, JofRiE A L R IR AT (Climax). B (Titblue) 55, SeiREEAERIFTE M H R 2 K
P, RISV, BECSRSED N R TR, SR ORI R, GRS R ) h 26 [ AT
BE, 20 4 80 FHIFE MO IRIRE, T 2012 SEOMG 1 MR EERSH AT, 5 IR AL i 4 A
SEAHL X ) FUACTE 2014 4255 AT 14

SRR AR E A FA SR E S E AL AT AR, B 0E =2 AT G 22 b R i ST TR 22
WS RITFUAR . 1991-2010 SRR F AR B EZAR R AERE 2L, RSN RATR, 2012-2022
YRR P A h AR PR, SRR RR, RIAEERE (B 4). JTARIR GRS
ARRIE 2012 RO A B AE R B EES, BREECUXTIbm AR S AR, EE HARMRINEE
KR, 36 R T A, e P 2 RMERR. 2016 4F, T RIRE AR SCEVNEM T2 MRS
BUREZE, IRUCRHAR A TS R T F R B>, BRECR SURIE D . (H 2016 RALR 2SR AL
REFFEB IR (2n=5x=60) ToRFIEAREHT AMA R fe (Heintooga) HAHRERA, RLFMOTHE, BHMKRE
AFPEIAZ] LA FE AT T AZAFPRATNS T G IR AR i AL & LA B F e (P,
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Fig. 4 Rabbiteye blueberry trait trend chart

- e WA i NG 2 5 B A W A 2 A BRI A8 S 1= R0, B OB il /R 50~100em 2 [A],  SRESER/NE
H, PUIERESI5R, -35°CIFAEE TANREAEG. 20 tHD 50 -ARF] 60 4FAX, BRI LM Johnson i id i A\ 54
et s (Vangustifolium) FEAT 4% 22 K 0408 = M B2 I PLIEIE, B & E A0 m AR & R “ bl
(Northland)”, 1990 4, BJEFRA KA Hancock 15 HiAb#E (Northblue). db4* (Northsky) 5=y A5 i
BU, Childs T 38447 R 52 A A6 A0 JFUBS B (Vopallidum) (D0 £ p ) 2R 5403 (Concord) 24303k
4915 (Omablue) shFh. SAbm MEEEAAHLL, PR MIEERPUEIE TR, LRI E SN, HAEF 5%
. BICERAERE RSN N AR, EHBAERER, MEiEd, AEERERTS
IR EE AR AR EAR RS, FEREE AR ERION, W RHARENEGE. feiid
AL T FERHDCRIE I Al BT MR R RN A, PE XD, BRI oA S AT R 1)
fRiEAEH /D>, 2016 4, EERIHJETRARSRAT T — A m MIEEE R MNPinkl Cky (4K AL Pink Popcom), 1%
AFp LR, SRR, EAERR i TE; 2022 4, HEROEREIRARAG BRA T EAG T — AR
WS FESE (Bestmiddon), iZabMh L, SRS/ NEH, BEEHATERR, EatEatiy.
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BN S —ROER IR, AR EMR SN 30~50em, HARHRIIPURERPIFERE S, RITE-40°CHY)
FEFE X AE KB, AR T HAR A, MR & S 2 HUE R, BRI 2 N TA = In 5T . M
R EMESOR R EINER, BRSO R ST AE 28 S M . /DB M S FrE i o [E) 2422
AT A (Vboreale) . Z8HHAE  (Vmyrtilloides) <5484 (V. corymbosum) B EkA Y LRI, 1909
i, SEELRARK) Coville 7ERTZFEAGH /R M B AESHERS he B H 128 —MEAERESF P ER (RusselD, Il
It BN AME RIS, B S B R AT T AL ZEZ3 B0 (NorthSedgewich) A5 FEHREEM 1 5 (Michigan Lowbush#l)
B3, 1975 4F% 2006 4F, I A SRR RBF 700 (Kentville, NS) AHZ4EES & H 1 E N 4 U FE B 5 A
MFPERE (Cumberland). 253#% (Fundy) FIEELE (Novablue) 255591, i MBAZE S - BER DA IR R . W34
P RSO HAE, KIRRR, EEPURICE]. AR RERZ SR EAINERA B AR, N LR B,




Sira s, UL AANEE TN, HEMEZRED. TR, REFIIENGER R A

B & AR AR RN, SRR A B AT AN LTI A, Y 2 A I R SR TE AN AR
. 2012 fFEREFSTHETIROW S AR A, REPEHEE 3~7 ASBri A, 2012 47 e Se A b A
PERLEL P Pl e AR BT i MRS F3 )8 (Kilauea) FNZLHTT (Red Button), BAK —ANSgliR#i%E T-885 B4/

(Summer Sunset), 2018 4, HAhEFITFUARSETIES . INSERIIFEFZEHE (Sidhu Sons Nursery) 7£ 2018

EHEH T Vacsidl (Scarlet Ovation), X f&—Fiahlkes, HAELL O, 20224, HEERKMALNA RS
R E AR AEHE (Flame), MR, J/N (029), EHE ATHEERA M, Al S AR [F
S, e EEH T 3RR A (Flamingo), FU0, MEGERE, HEHGOE, BAOORMSRE. WERERN AR
AR, b AR R R, KR F T RN R RS, AR B I HE AR
M ARGE I T RERE G AR AR Sk . X SO B A Rl W R N R, IR, RS2, USRI
RSLIURGF, A, TR T, XA R, R, W ISIE R SRS B R AW,
R IEREHT PR BT IR 2 o0, SRR TR TEINE, R T IR R AU, R T
HAWH . AR RE TN AR RS .

m

4 R EE B MEERR AR

ERM, WA TEFMTFRAFM AT ER. B, SRR E R BT R AR
HFIRIFp 2 2238 Fy ey, Pritt S50 HH O HR FHEF A ARk AR, I A58 FLR R 5 N B
H, IR R RAEIR . 4t FUAS B (Vaccinium) 2947 450 ANl - WA BB B i KRk An Sl 44
WP A A, HEGTE, SEEHE 150 RPN AR BV, H SRR E 3L R, 8 8 A
4, HAWEREA (Cyanococcus). LI%EE T-4H (Oxycoccus). ZEHLERAEZL (Myrtillus). BRASZH (\itisidaea) AT
AEFRESZH (Vaccinium) (BRI FFE RS e imh o (EMLIERE FARZEIT & % (blueberry). S5ElAE (cranberry) FIZT
& C(lingonberry) %5/, BA AT, Jbm WA RN EE TS SR B A A . R
ERFEAS . SRR . REERAL NSRS . Horbr, s AERRRERIB S R b AR T R . R e AN
FE GO, FARS . GARERS . Bkt BEEA DRI A MBS o, R
I SRS PR35 A% DU T LLIEOR . 050 MM & A A i ARG . SRt . 6% LA iRty . B
TS A AR B R o 2 i AR ot o 2 A AR R s RS B[R] o 8 R 5T v S A A L P
UK H OAS  HAREAS BE R . SRR T B R IR A RS B R . R AIE R Tk s, R/

BN R MRS R 2SR S . B EEK RIS EFTFE, KA SRR RN, AT & H R

F I P A B O S At DR U 7 e 400 NI AE R A, B DRl R AR, A S
LA S SE R B A RS SR A BT AR M R T TR 226, AR AT B At J SRR WS ER AP AN T T, AN
T JE. ARSI B AR . [, FREIPAIFA B RS P ALK, Bf




Y EE RO TE . RS L RA M R E OB R d Rl . TR Oy TR AL AR SRR T T St
fith, HESIAEREERL TV EPR R .

42 IEE EMIRAR

Hl, EREMIPARAERNAEM T, (lFFHE 7~8 I RRAZIRI RAE, K2 15 FA4 Redft
HBT A, BRI, BT RKENSIFRSE, R IERRFMIEINTTEA EAELIER S, IE e
SRR R, FECERA I TR IRV 2 IR . T8 E SRR A AR R LR
(BRI, 51t Rt B AR RS DRI, s A WA A AR A T O L, BRI A
VIPEBRIIEE, S FhmchiB M E RN R T IR PR R, X6 EE R A CENERIER
THEBN T3 7 BRI FERAE R0 T30 B M USSR RIBORRE IR G AP 18], 198 N IR 7],
I BRI . TR, AR AT A AT BRI, 1R 2022 SRR 208 96 Attt BRIk, JTRE
WA B M FEN S S A YEATT R T B M, Ret— e B R e MA R, iR K.
421 HFRFCHEBIEM (MAS, molecular marker assisted breeding) [t [A] TR AIMESFR L, BEEFA 2R
[F) TR0 B 2 SRR 2 A YR RGO R T AEB U . M 20 40 80 4F4R= 21 thad
W1, RZ 7 RAF LR RO BRI A RE . DURAARTRE . 7t AR A S5 A B A e A7 sCONIAR K
S B ORIE TREAR IO 2 N TR R SRR R, (B2 IR TR 2S00 EE, Shrc e R iE R R
W] 9 R I 72 B S PRl o

20 4 80 4K, D42 T LA DNA NSRRI FhmiciR. HEA SR, B, m2 AR i
P, AR 7T SR S50 SRAIBAE R AR I 5925 DNA 23 FARICHAR AT AR AN T IR A2 s 5 LA ]
THE. EEEIKEEPRIVFZSREEIAEE, BRI UHEN, ZEOREE) Tk e, Hifcamily )Lt
DFRRCEAR . AT AT HIN B Z 1 FARid RAPD (Randomamplified polymorphic DNA, BEHLY 12 45
) 72 SRAP (Sequence Related Amplified Polymorphism, #H2< 7 #1448 2 24 ) [P ISSR  Cinter-simple
sequence repeat, fAIERE R FIX AP AN VRS, EIARIEZORI, MYH IR RELZ TS SSR (simple
sequence repeat, [EIHLEE A AMCTAE AR BERCIN B R 2 AL S 2 T H A Fhmd k. T EAMCH
2 TR IS I . 4, Boches SIS A A, EST MIELRIZASCHIFA T 204~ EST-SSR 1 8
NI SSRs, AT 7 69 i Vicorymbosum L. FE L RENE, ELAE 13 EFAE AR 56 MREIER (1
FESLAR, 18 AR EEAN 37 AL s AREINEEASE AR EST-SSR 73 FAricht 8 4 Fl AR AAS W AR K it R TAE
Tt RPN SIS T AR FR DNAFRSUEE: mlftg BN 40 %) EST-SSR 514 2 251 RAFH 5]
WG, TR AR, WEE T 30 Mbm MRS E ARSI, IR AREBIAFIA SSR 4 FArid
WHIE 22 R A EEHEVERR TS 5, R PO AZ OGS T 22 NERARSE At RSU s, R ey
X bl X LS TN AR T PRI PP R E SR T REAIRIER, AR BB 2R IEAE D TR A
PRIZHIZEFERT, SSR 73T ARic RS T5 I 8 Ao S0 S8 9 (R Y0 DO 35 A S e A R O a2 BEL A7 O M 5595, {5 SNIP

(Single-Nucleotide Polymorphism, FREZEIRZAM) H T IRABHMEAH s — 12 IRRAE, HETHRAN DNA J741
AR, SNP 1A = RFAmcBoR, BN Ti@sERey). FEEAEERA P, 78 bin %
FRPRAEEEEEM, FEHAES R 2 BURREAE M7 S ERRIHER, Rl 5 ke,

BEE - FARCEORIIABUR R, B P 5K R FHAX L R R0 43 B AR A e 42 1) E AR PR P R R AN = vk




MROZEL QTLs. I CIFARI TR, TR S B EREA DI, RS ey, AR
W%, SRS, WHERTE. WML R, T RSB R, 12077k
HEEHFE SO, W H R, SRR HAREIRI H Y, X — Ry /i
BhEM (molecular marker assisted breeding, MAS). MAS A HUH . HER. HASZIEL TR A, AENE
HERARG KR FABRTEIR SERPEIRIR, R G TS LSS e iR al 5 AT A 2L
T

422 £EFLRIEFEFM (Genomic selection, GS) A& MFHAR =L AE, FEFHEFE (Genomic selection,
GS) 1EA—MF K B RIINERISTIAE, Rl AERIRIE A% /A DAAE (1) 52 2% PBR P P00 v e 3 e A1 R PR 2%
R, CABRIERHEARN TR E M. W E IR SRR SR T RIS MASR G R R,
Redara AR AN R = B AME  (Genomic Estimated Breeding Value, GEBV) [ HHHAERATE, AT Aoinbis {43t fe 24
. MG, FIHEEENTHEA, S s e mAm s g etad, S THT SR, Xy
PERAAMCAEIERE . 5 MAS LG, AP S T RN AEEIN PG,  HAehs T 4t
R . HREEMACRA S, ST RRERHARMR AR R . S-E B PMESTHHERTE. BRI
BIPRA LA DR RS TE RO 0ok, BES TSR AR S SR AR B AT IR A A & . BT, TR
T o PR N AL O SEEARL AT RTE 2007 SR RAG 1 B NSRS N 418 BBGD™; 2019 4F
Colle ZE N EFEAbE MIERE (Vcorymbosum) Draper JE[RIZHCY; 2022 4R 345 N AR 1R 4htik; (Vdarrowii) 3
DHZH0A; 2023 405 AFIFH = RS (Vduclouxii) B URRIEIREAS JEAEY) T2T KN4, WAERERA i 5EsE N
AR AEIB AL Y R B0 e B,

JEMFEA SR BLF S GS Ak TSy, (H s 45 R 7 2 m i FPiR e, X TCRERS N
TWFPRAR . BEAh, 72 AR R R PR (15 IR A TR A B B T AR ERNS, e R e HLEH,
SR TR s . I, G s ohazsd . AFRR X e on T I HAR A 3 4L Fhep
IR E BB thAh, W R BRI S L A AN P SRR RIS R, 0 TR AR PP B RIS RS AN RE
BE— RN B DN TS BRI AR S, AR B R ATEAIS, /- BAE AN T
GS ¥z B MRIEREM I, IR, XWERE GS T FURMT A S B EE SR, Fik, Ak
T BEAWTHE S P BOR R AR, DAt S T B R A .

A23EFATIERAR  HATERN TREFEEE T o8, RHBUR TSR A )715, 8L DNA &
BRI G RIRGE, SERUBER B seRERIk, sEmEA L EMMARBERrE, B E A, A=, 2R
TR T SRS TIRERIE T . TE USRS FR R TREH, s A ANIESE RIERIA =, DL B G 6 DR+
ARTTHBAS T BEFRE . B 7200 S i A S AR - FAHISE,  H T IEE S B A R,
IR S R I ME R B A IR ERGERIR IO L, AR Bl A R D R SR B P LA ESR R S8,
HEAAT A AL A — PO S R BRI NE, AR T BRI, &5 T BFReE. Song
KB T 4 P AW %5 5 R Aurora. Brigitta. Bluecrop.  Legacy HH/TREFT, FIFARAT I EHALOS BTt
R, SRAGFER DI, Bf)S, 7EW%ESFD Aurora 3IA VeSOCIK JE[H, #8381 AE M E IR & N g
73, AEACHASERT, (it 7ML IR, Song KL HIBAKET 32 750~3 000 mo/L [ ECEZBERR 575 npt 1171 bar J&
PIARIC BN RE AR SR, S A IR AR A R RIETEE D 583, ORI PURET). IR, 2. 1Y
77 DA B ke IR g e 1) e B DR R ML R o TR I E BRI 4B D7 THT . A CRISPRYCas9 52 4t Fi Dy it Bk 17 Wi 46 (1)




CENTRORADIALIS Z[X. 7EP MU IERE A, 23 lfdi ] CAMV35S F1 UBQ JE 3 F4R3NH) 41~ gRNAS, fiit
PR KSR A, IR e R, DN TR (et W s v R B B AR I TR, HEsh TR LR
J&.

SR

5.1 & ARAE

WA OO FE I SVait SRR, R R EAE AT ITAR A« SR R H sty K, £E
FRL U EE N DBl Rk A M AR . JEEER, R EEPRT ERRDRERZHEC, MW EERA
T, BEURE SR ). PUR. BRI ). PUEACFITERR AR RIS B RS R DR R JE D, R
FERSH THAE— DY Ko N TIHRERENIT R, BREZA R ES R A0 AN AR O, 5E
SOER AT EEAE R R TR A A . B H AT, EESER T R ERROAb s AR B AR
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