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Abstract: To improve the blast resistance of elite rice restorer line Fuhui 673, 3 blast resistance genes Pi-1, Pi-9 and Pj-k"
were introduced into Fuhui 673 from a good-quality restorer line Jinhui 1059 through 3 successive backcrosses followed by
one selfing using the technique of marker-assisted selection. Ten near-isogenic lines (NILs) of Fuhui 673 carrying the 3
introduced resistance genes were created. Genotype analysis using 68 SSR markers evenly distributed in the genome indicated
that 92.96%—-98.59% of the NILS genetic background had been recovered to Fuhui 673. Both indoor and field resistance tests
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indicated that the NILs and their hybrids with sterile line Yixiang A were all resistant to rice blast, with resistance levels
significantly higher than those of controls Fuhui 673 and hybrid Yiyou 673 (Yixiang A x Fuhui 673). In addition, among the
10 hybrids between the NILs and Yixiang A, 2 showed significantly higher yield than and 4 displayed similar yield to that of
control Yiyou 673, suggesting that most of the NILs retained the elite characteristics of Fuhui 673. Two new hybrid rice
cultivars Liangyou 7283 and Jintaiyou 683 from NIL Line 9 showed high yield, good resistance to blast and moderate growth
period in regional trial, suggesting that the NIL Line 9 has a good prospect for application.
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The F; were backcrossed to Fuhui 673

Plants carrying the 3 resistance genes from Jinhui 1059 were
selected based on agronomic traits and molecular markers and
backcrossed to Fuhui 673 to obtain the seeds of BC,F;

Selection and backcross were performed asin BC,F;

Selection and backcross were performed as in BC,F;

Plants with homozygous genotypes of the three resistance genes
were selected and selfed to get BCsF3 seeds

The genetic backgrounds of the NILs were analyzed with SSR
markers and the their resistance to rice blast were identified in
laboratory

Investigation of agronomic characters of hybrids from the NILs
and identification of blast resistance in field
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The best NILs were screened out

1 mEFEERNEE TR
Fig. 1 Breeding procedure of the resistant Near-isogenic Lines.

&: 010-64807509 EZ: cjb@im.ac.cn



840

ISSN 1000-3061 CN 11-1998/Q 4:# T.#24k ChinJBiotech

1.4 ZMEBLEEFNBARIRSH
141 EEEERMTRLE

H F A A 1SS SR AR K 673 B il 41 A
H, SEAE A BCHIEAL 673 AIZEASHEE il ) 44
AT b e O P TR R R AL o R AR B 5T 3
HEEHAYURIESFREARSREATREE A
Bl Fr, 7EARERVDELm L = 552 SRl H AR
FLACE AT I 55 3k P R L M B AL A S g
[0 SR A AR 673 FLil (LI 673 A F 1 L bR
FRERIEL. AR, K, S5sR. TORIE .
FRA A FEAR MR, Sk e bk R R SRR
Pk 673 HYSEAREM: , DUIBE Hh 25 A bR S e 1
R, LT ERRNA,
1.4.2 HERRE RN HTEN

A3 BT HR S BT 3T S 3 PR R T 1 A S AR A
BEAFKF . Ptk A FESS
B, P PEAN B e B BRI A FR A SN TS

2 HER54W

21 EFEERMEEERE

K 121 iR+ BREOR 74, 2010 4F
KA AR 28 T B A 3 AR du bk 5
B (Pi-1. Pi-9 Fl Pi-K") BIIKE 241K 1059 5%
MR AWK 673 7258, #AF FoFpF; 2010 4R 41
WA W AE Ry FEIR 673 (fF %R 2%
A, T Fo B HUE S5 AR 673 9152, 345 BCiFy
FiF- 231 i; 2011 4ERKZETEVD B FRE BCiFy, il
R REAE E I L MR, BEAY . RIRLAERRIT RS
AR IR S B ARIK 673 HIBARE 147 #k, I
MRGA4766 (45 Pi-1 E%i%581). FP1+FP2+RP (5
Pi-9 %534 8l) A1 RM206 (55 Pi-K" %554 6i) *f
RS A SR AR I, PR
1HTE 3 HU BRI R4 e Pt bR IC BE R R 1Y
bk 14 R, DX 14 BRALE HUR bR ICHE R ALY PR
HHE 6 Bk SRR 673 4k4EIn15Z, 345 BCFy Fh
- 178 %, T 2011 4EA-Z=AE I 48 P BCoF1 A

http://journals.im.ac.cn/cjbcn

Pk 158 ¥k, ke . A FH L RIAIGRE S 72 Bk
PRI TEZS 548 673 FHT B Rk , 3 s bR iCb A T
FOEPRIRTS 7 BRTE 3 PO IR AL s A B L
bR ICEE R B B BARR , FIHIX 7 S ERAR S S AR
K 673 YEFT R 3K 45 BCaF Fh T, 2012 4EFkZ:AE
BRI BCaF 179 £k, ik BRI B S R 43 FhRic
VERRE 10 MR MHIE S S AR 673 /& B2 AL HAE
3 ANHUIE JE R S P bR i C DR R A B
XS FAR AR [ A0 345 BCaF, AT 2012 4E 4%
TEVE G BRI BCoF, MR R BFIR, mZidEd tknt e
AFbRICH B R, THE L 10 M Pkm . AL
Tl TR A 70 25 45 5 o [l AR v FE AR B 3 N
FEH A A R B A g i R B ) kR (A
BCsF 1t 1 #k), WA A 2RI, 4715 10 MR 5
2L N 2R . 20132014 4F7E 4R 44 N AR
BTN . A3 S LR 2R TP e A A
Par b, O O B R R AL R R (R R SR 4L
PERS 2 24 R BT 5 R AR K 683,

22 EFEERNPTFEE
221 HirEEMEE

I I MRG4766 (5 Pi-1 % % % 81) .
FP1+FP2+RP (45 Pi-9 'B#%iE8) M RM206 (5
Pi-K" SR A 10 MEIK 673 [ R FURk
RAATRIN, 25 SRR 2 B . E 2 AT LUE H

A

1 23 4 5 6 7 8 9 1011 12

B2 AFEEZDEGRMERNEE

Fig. 2 Identification of target genes in the NILsS,
amplified with primers RM206 (A), FP1+FP2+RP (B)
and MRG4766 (C). Lanes 1-10, 11 and 12: amplification
products of near-isogenic lines 1 to 10, R1059 and Fuhui
673.
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Fig. 3 Dendrogram of cluster analysis of the NILs and
their parent.

Tablel Resistance performance of the NILsand their hybrids

Indoor test Field test Indoor test Field test
Code Disease Resistance Disease Resistance Code Disease Resistance Disease Resistance
of lines  index (%) level index (%) level of F1 index (%) level index (%) level
Linel 0 R 0 R Yixiang A/Line 1 0 R 0 R
Line2 0 R 0 R Yixiang A/Line 2 0 R 0 R
Line3 0 R 0 R Yixiang A//Line 3 0 R 0 R
Line4 0 R 0 R YixiangA/Line 4 0 R 0 R
Line5 0 R 0 R Yixiang A//Line 5 0 R 0 R
Line 6 0 R 0 R Yixiang A/Line 6 0 R 0 R
Line7 0 R 0 R Yixiang A/Line 7 0.37 R 0 R
Line8 0 R 0 R Yixiang A/Line 8 4.17 R 0 R
Line9 0 R 0 R Yixiang A/Line 9 0 R 0 R
Line 10 0 R 0 R Yixiang A/Line 10 0 R 0 R
R1059 0 R 0 R Yixiang A/R1059 0 R 0 R
Fuhui673  60.0 HS 48.0 S Yiyou 673 60.73 HS 64.7 HS

Note: R: resistant to rice blast; S: susceptible to rice blast; HS: highly susceptible to rice blast.
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Talbe2 Agronomic characters of hybrids between the NILs and Yixiang A

Full growing days Plant Panicle No. of No. of Seed 1 000- vield Dflrfc:;r(én}:e
Hybrids E e height length productive grainsper setting grain kal667m)

from CK (cm) (cm) panicles (10k) panicle rate (%) weight (g) (kg) (%)
Yixiang A/Line9 130.3 -0.8 123.7 27.1 17.8 149.0 78.1 311 611.7** 215 3.64
Yixiang A/Linel 129.7 -05 126.9 26.8 17.2 147.3 78.5 31.6 609.2** 19.0 3.21
YixiangA/Line8 129.9 -1.3 1279 279 18.3 135.2 73.4 31.0 598.1* 79 134
Yixiang A/Line 7 131.7 +1.2 130.7 28.5 18.1 132.5 67.8 311 597.9* 7.7 1.20

Yiyou 673 (CK) 131.2 - 1235 274 17.7 145.4 75.4 30.9 590.2 - -

Yixiang A/Line5 129.3 -1.9 1222 24.6 17.9 143.0 74.8 31.3 589.8 -0.4 —0.07
Yixiang A/Line2 1295 -1.7 1225 26.2 17.7 138.1 76.5 31.8 589.3 -0.9 -0.15
YixiangA/Line6 130.5 -0.7 1254 265 17.9 142.2 75.7 30.8 581.2* —9.0 -1.52
YixiangA/Line3 1285 -2.7 124.4 259 18.0 130.5 76.0 31.0 552.2**  -38.0 —6.44
Yixiang A/Line4 129.1 -21 126.5 259 18.8 138.4 69.7 31.2 540.8** -49.4 —-8.37
Yixiang A/Line 10 1285 -2.7 1229 26.3 17.3 128.1 79.1 31.2 538.9** -51.3 —8.69

Note: ** and * indicate significantly difference from CK at 0.01 and 0.05 level, respectively.

Fi. Poxt R 5D R1059 LG EE, R IPUK
(R), &% 673 FI'ELAL 673 ¥ L3 M gus (1 4).
PN EE AR A TR PR 22 T 6 T AR R S E T
EEHORE , AUFFART I Rk R LR
Ze Rl R U IR BRI &, RIS
I R A AR R ARYK 673 MRS Pt 2

B o

B4 REU®RARREZMOBE MR

Fig. 4 The resistance performance of typical lines and
their F, in the field. From left to right, Fuhui 673
(susceptible control line), Yiyou 673 (susceptible control
hybrid), Line 9, Yixiang A/Line 9, R1059 (resistant
control line) and Yixiang A/R1059 (resistant control
hybrid).
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Fig. 5 Comparison of DNA fingerprints between Fuhui 683 and Fuhui 673. The names of polymorphic markers were

shown under the lanes.
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Xt BRELAL 673 477 9.32%, 1477 kil B E K,
PRI 2 60, BRI 85.7%; 2017 AEZN
T B A R, P31 530.25 kg,
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HAT A LA RE SR ELAL 673 255 PFAN S i 8
TR o RS A FRIESE T 2l AR R I R otk
BRI TIRKAIRR . FARZE RN, AR R
F14) 3 46 TR 2R T 1 7 23 i R i o (e 45 21 B e 7
P, RS T A o B AR SRR TR G
R B 2SS R SR AR LM A AR
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3 NEH®

Wil 7 ke 6 22 7K e A ) 3 ERL 1) 2% 30 R A o6
G FRRICIE A&, 3 E B R R AE KRBT A A
PURGIERR . DM . PUREINL . 4805 |
PRGBS R, W R IR (wx) | ARSI fgr
WAL TR 55 5t MR 10 40T A i il B & R S8 RS
TRFEMHREICE ) HR, A4S i EA, [
B XF 3 AR otk 5 A T A 10 5 B & R A Bt
FUBE WAHRE . ARSI — kA sg . Sk sE A
—K A3, FESER S Pil, Pi-K" Al Pi9 % 34
H AR 28 N 5% % BN 0 hRie X B AR po 5t
DRBEA T e, A B M T 10 AL SH A Hofdl
h 92.96%-98.59% L SE R R, FIHER A HiX
10 ME R RBHIMA A, A 6 MER S HE
AT P AR B JER SR A BT (Y F AR 2 RO i
sHE, XA REY], AR E M2 S
IREEAR R T3 [ A A 5 . WA FEH)
A0 I S R T A TR O R ELE
Wit 7283 (272S/Line 9) Fl4: %4k 683 (4%
AlLine 9) HIFILE = | B MlrSe i, %4
Rt — Ul AN E T BBk RBCHI A&
7 AR

AHFFE KB Pk, Pi-1 Fl Pi-9(t) A1 3¢
MR ] 30 AN K RSB RS T 45 D] R B o
FE R S, IR B AR A KRS XY 108 4>
Ferd R A 2R T R EA T BT 4 BT I 0 1Y 3 e
IR T M BUESE IR, (AR S0 5 ) 5 A BT
PR AT 240 1A (% Pi-1)2U . M76A (1%
Pi-1)114 M20AP2 (4 Pi-9) Stk — AR
HEL4 (EFRE 109523 . M76  330124F1 M
1 21552 7 AR HAE B Xk P P S B o
JEAFIENG , IRAE AR, LR LR ) S R
AR RIS O XE LA B R B K o AR 9
B4 Pk, Pi-1 1 Pi-9(t) i i ——Fi £ 7283 Fl
LML 683 FEARHE A DXl NIk 44 R it M g DX



BEA S=ERESNEIRERER 673 NIBERRM

IR BPPT (R AN 64 Ut M 24 R
Wi R X), mT Wi 7283 M4 71k 683 HtkA
272S R4 7% A IHTIE AR BN B | F& R AR
PR 673 5 H A A TC ] AR A IR AR A ZH X BR
FhELAL 673 78 X i ARSI I B 1tk 2R 0 Ry Jeoi ) /55
B, G, aT LU 7283 Fil4: 250 683 11 FF
Jadm B R R B TACAREIK 683 (Line 9). x4k
W], B4 PIK'. Pi-1 F1 Pi-O(t) R HOME AT LA
IR ENAL BT K
AR TR, AT HEKR DNA 5805
EW 48 X5 H XS Line 9 #47 DNA #5403 1,
£PRM119, RM190, RM224 Fil RM481 1t 4 M7
SR REAT 280, Hit, Pk 683 (Line 9)
W TETE B AR Bk i 4 Il SR AR N F AR
Uk, X3 A [ S8 B AR Bl R K R AR 155 A 1 4 5l
PR, SR R AR AR ROk 1 B
SEAFH F A, A2 A8 i AR e 7 A K R DNA
LT R G 48 XF 51 W% vk i vk Rtk
TRCERE, XFEAA AT AR E AT DA B R AR 0
EAM S SEE RN TAE . B TAPFR
Line 9 (K 683) JjEiEit EH MIEFRFER 5H
A A BCH LG 0 28R O 3 am S i e e iy,
3 S5 R HALRFE R E RECHI4 A %
PR RRGE AT N, B, 25 H X ek
AR R S5ARRIMART R E4T K8 B IR,
HEFT L KR, Btk . A EF SRS MER AT,
DAHA M A i a2 2B 7 A AR A Rk Rtk — 25
WA, WFIE S R KRG o FhR i B B M s
PR 7 1L B LRI
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