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Breeding of a New Rice Variety with RSD-Resistance and
Fragrance by Molecular Marker-Assisted Selection
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Shanghai Agro-Technology Extension and Service Center,Shanghai 201103, China)

Abstract: In order to solve the problem of susceptibility of rice stripe disease (RSD)long growth period and
poor eating quality in the major rice cultivars in Shanghai, we crossed female parent ‘Wuyunjing 7”, a Ja-
ponica rice variety with high yield and wide adaptability, and ‘Wu 2699”, a Japonica rice strain with high
RSD-resistance. Subsequently, the F, of (* Wuyunjing 77 X *Wu 2699”) was crossed with male parent
‘Taihuxiangjing’, an early-maturing and high quality Japonica rice variety. Genotypic detection of QST V-
116 and the fragrance gene Badh?2 was performed by using molecular markers, which linked to the RSD-re-
sistant gene QSTV-11H and co-segregated with the fragrance gene Badh?2, respectively. By associated with
resistance identification and fragrance determination, a fragrant, early-maturing, high RSD-resistant, high
yield and excellent eating quality Japonica rice variety named ‘Huxiangjing 151’ was obtained.
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b DX RE A A 7 1 R R PR IR ) &
B J5 LR A bR BE 04 22 R AL A 7R IR RE % S
F Ay Aa X A R AR AL AR . BB U SRR O I
ZEVE A R AR A DL MARAS b 458 1l K A Ak a0 Al s
ffeES . B Washio 7 Al it Al Modan” g7 ik
TE A B — A0SR B AR B R Seob’ LK B2 A
FOA B S B A g B P BIORE Al e . Ll Tk
TR 2% S0 I 0 S 5 10 B A T B0 e B R e R 1Y
PRIXE , B3 2014 4F 4 dy 7 gt R P A s b 1 5 A
KRS B A 2 STVIL, STVIL efi— 4
JK FE Gl 3 55 35 W OsSOTL, % i 7] LA 1k K ¥
(SAD i Ak A A 37K 4 R (SSAD L 41 i 7K B 4% 8U0%
B (RSV) & I o T [ 39 B 485 705 e 2% S0 v A
HE PR K R B R IR T R HE )T AR B TR AL
il .

T WRAE S R K i BT Y — A E AR bR L A DG B R
KA A AL B LR K T R
AW EM A EH s HEUERLFNEE.
AR B AR K R A R A S H 8 5 gL A 4K | g
it AT S5k 1 0 S it 1) 35 ) Badh2 5 1% 35 R 25 4 (1) 728
S 2 G i 7 A 0 D) RE Y i L A — R S0 R R
PEY) T 2- 2, Bk-1-ME W& Wk (2-acetyl-1-pyrroline, 2AP)
T3 B AR R L DT el R OK 7 A= AR R . 1 URAGE 17 3% Fil
5845 B il Bradbury 250 % 3 3L A Badh2 45 7 45
TR 8 bp KK 3 bp AR, HAT, HRENE
A 13 AR A RAS AR AR HRGE Y AR 1%
PR 978 0or 1 )7 91 25 S5 JF 2 o 1Al AU 43
ICHH B B R EORE [ B B L R AR A 2 2
B HEAT B

Bl A 535 12 0 2 B R 1) DR R R I E B XL Y
AN W7 R AV B B 43 A 1 A Bl R R R Ok B 2
B FRRER 2R EN R AT R, Bk E" R A
FhniC i B 18 B R A KRG IR FL R AR B Wa-mg
RS 80 M F2 K St B 38 L 55 & H AL 3L

I e e LA ZPER A R K R B A &R ST 91087,
BRIA G R A T b i A B E L E Rl B s
e F H Tl B 7 T R K RS T AR . AR ST R
(7K R 2% 80 A RS BT M 3 B QSTVA116 &2 Wu
SEUUTE RN AR S R Dular” v %8 8 WY BUME B,
A5 S %810 STS 43 Fhrid A14™ /T L7
CE 26997 vk I B A I BT B AL S, AR S L
IR M RE A A R RGBS RE 7 5 R PSR SO A
5 R TR RG h Z 3 26997 1L 7 AR T b
SRR R SR AR R R 5 K RS BT A% B0 A e
R DR 3 B A R R TR A A3 S 0 A3 T A e R A T A
BB, 456 T R Bt 25 5 B R A, 28 3% 22 24X
TEF A A =P AS SO AR R 0BT Y A
T it A P A RE 1517,
1 AR
1.1 FEARBR

CaRIEHE 7 5 R VL OR A R N T R KR R
ST BT R B R B R AR LA
A AE PR AR R  L CR 26997 R VT AR A R M
B XA B 2= B 58 I B R — A B S B0 A
RSN T S NS i R ol i AN N N8 B
DX Al R4 A 55 T 75 A J5 3R 28 v ORE i, HC
K ELAT AR .
1.2 F &
1.2.1 JKFBEE A DNA BIREL 78 /K FE 40 BE 0
WO et i, WA BHEE J5 - FI A CTAB 2 $2 1
KRG 4 H 4 DNA,
1.2.2 SFERE8EN AW H S Fbrid ik
L. FH R A 7K R Bt 2% S0 A JE I QST V-
116 2 5 HE % &N o Fiid Ald, % id 2
F 5% R A AR A 3 R 5 7 45 SR BTG STS JE g
P Fhrac . FH ok K K RE A ok 6 R 2 Louis
UYL Badh2 55 7 AbEF 8 bp #K K 3 bp

®1 KHERFAASFHRIE

Table 1

Molecular markers of this experiment

F A Gene 4 FHric Molecular marker

B3| ¥ 5% Primer sequence(5'—3")

QSTV-11b Al4
ESP
IFAP
Badh2
INSP
EAP

1E ] Forward: AGCACCATCATCTTACTTG
Il Reverse: GCTGTTGATTTCCTGCT

TTGTTTGGAGCTTGCTGATG
CATAGGAGCAGCTGAAATATATACC
CTGGTAAAAAGATTATGGCTTCA

AGTGCTTTACAAAGTCCCGC




1738 odt O % il 37 &

GEAA R A AL 1 R B R D RE AR
EARIC AL S 4 51, 2 il ESPLIFAP, INSP
il EAP,

AR Z M 20 pL. % DNA Bl 2.0 L. 10
mmol/L dNTP 0.4 pL,25 mmol/L MgCl, 1.6 pL,
10X Buffer 1. 6 pL, 31 W4 EFIR AW 1.6 pL,1
U/uL Taq ff§ 0.2 pL, i ddH, O 12. 6 pL. A7 K
R AT A TREARKRS A RAA .

RFEE Ry 94 CHUZZEYE 5 min; 94 CAEHE 30
$,55 C~60 CiR kK 305,72 CHEME 30 s,3L 33 4
FR372 CHEM 10 min, 10 CEAE,

1.2.3 KBEAMHEFEERELEE MNEAK
Je AR AR 04 7K A 4% S0 Al T R 0P 25 0 R T 3 2R
ek, 5 A R AR R R NS 3T 22 1 & A H
TR ST KRR &l i AT A B IR g R R 3
WL FELEE R T d, B BK IR A B, 5 R B (4
AR e WAL BB, 6 T Al B

4> Year Hi 5 Place

200743 /1 N

March 2007 ¥ 1 Hainan

200748 11 - ‘

August 2007 F-## Shanghai
4 ES) 4

20077112/ 12008 147 #7 Hainan

December 2007 to April 2008

20084E5 H#I11H

May to November 2008 i Shanghai

2008412 H 1200944 H

December 2008 to April 2009 ## 1 Hainan

200945 H#I11H

May to November 2009 L# Shanghai

2009412 H £12010%°4 5
December 2009 to April 2010

20104E5 3011 1
May to November 2010

2010412 H #20114F4 A
December 2010 to April 2011

## 1 Hainan

¥ Shanghai

74 Hainan

201145 AFNLA

May to November 2011 -£# Shanghai

EE R B AR 7 A bR ) AR bR A R IR AR E S
HEAT R 17 B A . AR R A (RO ZEAT R &/
FRGUIEVEAT » PEA I G bn i WL 2.

12,4 XKBEKREE MHAAMLH(KOH) LYK
SE KR I A A SR T E IR0 S 5 KR A b L HL D
B AR/ 5 TS

1.2.5 @m#EEERZE SFdRIELE 1, Bk

®2 KBEYHHHRAETN S RIFE

Table 2 The graded standard of evaluating RSD-resistance

RIFH(R) BorE PN
Incidence rate of RSD/ % Resistance evaluation
R =0 A Immune(D)
R;<5.0 Bt High-esistant(HR)

5. I<<R;<<15.0 ProK Resistant(R)

15. 1=<<R;=<30.0 H1 @& Medium-susceptible(MS)
30. 1<<R;<<50.0 J&% Susceptibile(S)

R;>=50.1 B 8% High-susceptible(HS)

L H %4 1 Breeding process

‘ligki7 X “i2699’
‘Wuyunjing 77 X ‘Wu 2699’

F, X WA Rt
F, X Taihuxiangjing
SIACF,: AR (776 D+ 1] 45 5E)
Multiple-cross F: Selfing and seed selection (Molecular
marker detection + field identification)

F,: ARINAL, IR T Selfing and gathering seeds mixed
Fy:  HASIERN(S T R+ HH 0] 4 5E)

Selfing and seed selection (Molecular marker
detection + field identification)

-«—

Foo EACEER (23 7400 T ) 4 5E)
Selfing and seed selection (Molecular marker
detection + field identification)

. AR Selfing

: A LRI Selfing and seed selection

o

: HANAC, JEEFEFR Selfing and obtaining lines

N

T — q +— T +— T —

s RAIPER RS NS ERG, ERAKR,
AR P21
A series of selected lines were evaluated in the
evaluation test, and the best line was selected, then
named ‘Huxiang 11-21’

ES IR U b= Buk

Fig. 1 Breeding procedure of the rice variety
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H9:2007 4E 3 H JAEHER =W B LU R T
PERERE SR S 7 5 O REAS, DL T A 8O A
KA A R T 26997 AR AT AR ZE .4 IR Fy
P, FREAE 5 H A8 1T AR Bl 2 Bt 7 0 3 b 1%
Ff.6 ABAR FMitk. 8 HE LK F Mtk N EEA,
DAL s A AR S5 b R T A RE O AR HEAT 58
11 AWk Zscfh v, FRAE 12 J 76 =W p %k b
FEF 2008 4 1 A B Ak R & Fy ARAEBE 15 B 2 745
TCAT I L 25 A e 4 L e S A F e A R
H ook 8ot Kl 1 bk, 4 WAk o ik BBk F,
7.

2008 4 5 H7E LigHEFr .6 A Ak F, fAHE Pk,
A MAE T 11 AR A 7. FF 12 A=
2009 4F 4 H JJEHF R AR Fy ACHRR . 258 AR SRR
Bk % s SR 965 A bk, il 1t 4 AR K
T P DA v o HE TR) S 5 A L 2% 280 I Al 0 A A R 1 A
afi A FED Y 48 MG R 2Akk

2009 4F 5 A7 L HE R, 6 A B AR W B & A
NG I 48 A Fo AR R AR . AR H EIR 2
PR 26 I AT % S0 At R A A 11 2% 7R 8 A O O
20 NEERTERIER B Fo KR, B Fhric i
WL a5 R FRWX 20 4 F, RABMEAH 2 MG His
BN, S E LA HIRE A R i 95 SRR R
R, F 11 AWk AT, R4 12 A ) 2010 4F 4 A 7E
MWEREAE F, L, A3, 2010 485 A8 11 A .7 |
TERIAE 95 A Fs /N, B /NI 5 47, BiAT 8 Bk ilF —
A 8 O A ORI AR SO R 2R A AR 2R
KRR 75 4. F4E 12 H 3| 2011 4 4 H ,7Eif ™
FPAE 75 /N B IE IR R . 3B 22 4R
EME—BHGGR R R F, /NX, 2011 4F
5 HE| 11 H 78 LR 22 4 Fy /NX L B4/ NX

500 bp
250 bp

A

6 m* . it LR 5 MR S L e A0 ) — > de A
Fy /N A Yoif I i 44 08 A 11-217,

2 AR5

2.1 EAEHEBEE

A3 A AR e A4 FPUER 5] 4 (ESPLIFAP,
INSP.EAP) fa I £ 2 A< (9 1) BE PR A, 25 1L (& 2)
W], w2699 FPLABIM AR QSTV-116,{H
fE Badh2 L RAEESS 7 A F R8BI 5848 * R &
¥ 7E Badh?2 FAEFESS 7 A0 T2 B 9848  (HOR &
APUAFLOTHEE R QSTV-116; Rzt 7 %57 N
WEAR & U 3 QSTV-11b, A& Badh2 155 7
A FRAIE AR (F 2),
2.2 F; B FRINER

2008 AEATEMFFE AAE Fs AN, 76 20 BEI i Bk
MR R By Rk L O AT P 2H DNA $2 3,
A3 R 43 F AR ac A4 TG BX 51 9 6 AR B BT A%
guit At B QSTV-110 F1 7 bk 42 i B Al Badh2,
4GP0 AR O 368 bp, AEHUAN 457 Ty 429 bp, At
A E A 368 A1 429 bp 45t (K 3, A) s 4li & F A4
M5k 577 1257 bp, IEFE A 454 K 585 M1 355 bp, 4k
B4 580,355 M1 257 bp(& 3.B), FExf 965 4>
T SRR HEAT TR I L rh B B R QST V110 4
BB 251 A A RAR I LR Badh2 55 7 4h i
TFRALAARIARE R 246 A, W B &H 2 Halif %
PRI SR S 48 A
2.3 YIPEIE ISIHHESE

PR 11217 F 2012 4FE~2014 AFiEZ SN L
T T KRR 7 Ml A 3R JR s A RN KB IX. 22wk 365 0 P o A
W I T 2013 4R 2 0 1 g v ikl X 3, 2014
AR [R] B 2 b 1 T IR DX e AR R . 2015 4F 6

B

AHB 435k QSTV-116 1 Badh 2 JE KM FI 2 %6 BB W 8 Ji o Wk 10 s M. DL 200051, 3% 2699752, KW A B 53, sl 7 %57
& 2 ZEAH QSTV-11b 1 Badh?2 (3 R0
A. Detection of QSTV-11b; B. Detection of Badh?2; Detection by 2% agarose gel electrophoresis; M. DL 2000; 1. *Wu 26997 ;

2. ‘Taihuxiangjing”; 3. *Wuyunjing 7’
Fig. 2 Detection of QSTV-11) and Badh?2 in parents
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429 bp—
328 bp—

580 bp—
355 bp—s
257 bp—>

12 13 14 15 16 17 18 19 20

12 12 14 15 16 17 18 195

A. QSTV-11b FEH ARG 1. “ & 26997 ;2. “RIEH 7573 3~20. Fs ARHikk;B. Badh2 FEFE ARG . 1. KIFHE ;2. ‘HSH 7 575 3~20. Fy Rk
K3 Fy AREB4 Bk QSTV-116 Fl Badh?2 B3 F %A )
A. Genotype detection of QSTV-11b6: 1. *Wu 2699”; 2. *Wuyunjing 7”; 3—20. Plants in F; population; B. Genotype detection of

Badh?:. 1. ‘ Taihuxiangjing”; 2. *Wuyunjing 7”; 3—20. Plants in F3 population
Fig. 3 Genotype detection of QSTV-11H and Badh2 in some F; individuals

A M B30 QSTV-116 Ml Badh2 JEH AN ; M. DL 200051, K MIEH ;2. 3k 2699753, *msHl 7 57 ;4. P &4 1517
4 Y 1517 QSTV- 110 Fl Badh?2 (3 B 46 Il
A. QSTV-11; B. Badh2; M. DL 2000; 1. ‘ Taihuxiangjing”; 2. *Wu 2699’ ; 3. ‘Wuyunjing 7" ; 4. ‘Huxiangjingl51’
Fig. 4 Detection of QSTV-11 and Badh2 in ‘ Huxiangjing 151’

JY3d 2ok b T AR AE W Rl E P AR 2015003)
SEZ NPT AERE 1517,

2.3.1 “PEEBISUHREEREFEAKE P
Tl 151 2 F W 155.4 d, 1 bG48 5K
T4 TR 1347 4 R 4 ~5 d f1 7~8 d, this
88.3 em, MK 14.4 cm., P AR 21.8 77,
T AEERIAL 110, 1 K7, 85525% 95,302, TR 28. 2
go JrBES AR BURR AR B L BRI, B S0 R
RV R A K 55 AR IS v, b (R, U 8 47
PUEIPESE , B 28 A PUrELr. P A 1517 F 2013
2014 4ES 0 bR OBRS XK. 2013 4R5F-3
Hi ™ 645. 1 kg, X I Fok 128748 7=5.5% ., 2014
AESF #7665, 5 kg, R R FE UK 1287 1
4.9%,

2.3.2 “PEELBUSFRMERRIA d@do T
B 1A W 55 SIE BT 45 SO A SR QST V116 LU K A&
WA ZE ) Badh2 W55 7 4B T RAF R AAE Z R
WH SRR LR, VP EE 1517 v [F] IS A U

3 "PEEISVNESHRBFHEREEE
Table 3 Identifying resistance of Huxiangjing 151

to rice stripe disease

£y R A BUEIE

Year Incidence rate of RSD/ % Resistance evaluation
2011 4.5 HR

2012 4.0 HR

2013 4.5 HR

B 4) . Zad 2011~2013 4F3EZE 3 4F i A 80
Aot FET ) 01 4 9P AR B 1517 2k B ek -F
(3 3) . 3 X AB R I R MOKORE R AT A R S L
NP 1517 HA WA I

2.3.3 “PEEISUMBRRER PERI517%
AR K b B B A AN AE WLl PR . g T
2012 I 2014 4538 Al FRAR K B il i 5 i e A 06
DL AT R (R 4) . 2012 4R R6 K IR B — 9k
JORARE, 2014 AR IR K I8 B = AL Bk bR . <)
TR 1517 WK i S AL AF . 2010~ 2014 AF7E 7
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R4 2012702014 FPF 1121 AR RREMER
Table 4 The test results for rice quality of *Huxiangl1-21’
in 2012 and 2014

8 F5 Index 2012 2014
Bk K Brown rice rate/ % 84.3 85.0
* K% Milled rice rate/ % 76. 4 77.3
Rk F Head rice rate/ % 742 75. 4
JE kL% Chalky grain percentage/ % 26.0 32.0
JE B Chalkiness degree/ % 2.0 2.8
# W] Transparency 1 1
B {H Alkali spreading value 7.0 7.0
JEHE Gel consistency/mm 76 65
T 5EVEH Amylose content/ % 15.5 16.0
% 4 it Protein content/ % 8.7 7.8
%% Grade 2 3

(L HEAT AR K 28 38 22 1 v 2 R B A R O
PR EE RGBT A SR L 3 1 T G 0 TR
e F5K 1287 0 FIOKRPRE MR AGHAT B WRAEIF 23 O
AR 1517 —BAE 75 A

3w

T REE MR AT R R R
RAET Btz — o IZEORBCE L E R 5 0 e
TAZE AR R E R R AT
PR AR E N E MR IZEAR TR T —
FRBNIE R A0 A% S0 Al g s 85 45 e R R 1 14 K AR
Fbve X SFE R 4 T bR 0 4 B B A HUOK RS A%
SR LT UORE T R BT R AR R 4 F b
JC B SRS P AR GO A R [ Seo-b” FIVIR ELBE TE By
F AN Wa-mg R B iE B 3 57 B U M A

B30k
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