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Abstract ; Rice blast is one of the critical factors that reduce rice production. Breeding and cultivation of culti-
vars with durable blast resistance and broad-spectrum has been proved to be the most promising strategy to solve this
problem. To improve blast resistance of Jingzuol , the introgression and pyramiding of blast resistance genes Pi9,
Pigm ,and pi21 were conducted through crossing, backcrossing,, multiple crossing and self-crossing in combination
with marker-assisted selection( MAS) and phenotypic selections. The results showed that resistance frequency of the
resistance-improved line with Pi9 reached 100% , and that of the resistance-improved lines with Pigm averagely
reached 90% . Both of them were extremely significantly higher than that of recurrent parent Jingzuol. And the agro-
nomic traits of these lines were quite similar with that of Jingzuol. The resistance-improved line with pi2/ had no
significant difference of resistance frequency with Jingzuol but had significantly decreased grain yield per plant as
compared with Jingzuol. Comparing with Jingzuol ,the resistance frequency of pyramiding line of Pi9 and pi2] was
significantly improved , reaching 93. 33% with significant decrease in grain yield per plant. The results indicated that
introgressions of Pi9 and Pigm can greatly improve blast resistance and have less negative effects on agronomic
traits , thus showing great potential application in rice breeding for blast resistance. Due to pi21's relative poor resist-

ance and narrow resistance-spectrum as well as possible negative effects on yield, it isn’t recommended to separately
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use it for improvement of blast resistance. Combination of pi2] with other strong resistance genes could be proper for

improvement of blast resistance by multiple backcross and selfing to break its unfavorable linkage drag with yield

trait.
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resistant level
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Fig. 1 Amplification of tightly linkage markers of the three resistance
genes between the donor parents and the recipient
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Table 1 Information of markers tightly linked with the three resistance genes
Y rE L SrFhRid PR BRI (C)
Molecular Product F(5'-3") R(5'-3") Anneal
Target gene
marker size(bp) temperature
Pi9 pB9-1 174 ~179 TAGACTCCTTCCAAGTTTGACT TGTGATTTTCAGAATTTTCGT 55
Pigm SRF52 251 TTAGGATACGGCTTCTAGGC CGTAATTGTTGCATATGGTG 56
SRF5 139 ATGTGGGAATTTCTAGCCCC CCCTAGTTTTCCAAATGGCC 56
pi2l RM1359 170 AACGAATTCTATTTTGCGTC TTCTTCTCATTTCAATTCGC 55
RM5586 134 CTCCATAATCAAGGAAGCTA ATGAGTTCTTTCGTCAGTGT 55
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Fig. 2 Strategy of improving blast resistance for Jingzuol
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Table 2 Evaluation of resistance improved lines on resistance to 30 isolates of M. oryzae
EYSE i

. X 7ZB13 7ZB01 ZB13 7ZB13 ZB13 7ZB13 ZB13 7ZB13 7ZB13 7ZB13 ZB15 7ZB15 ZB15 7ZB29 7ZCO01 7ZC13 ZEl ZF1 ZF1 ZF1
EDE7R e =2 aE|
Lines with
resistance

13-710 11-121 00-193 11-1287 11-882 12-305712-3058 13-123 13-329 13-412 11-123 13-443 13-552 13-466 13-284 138-1 32-1 101-2 122-1 13-1-1
genes
JZ-BC,F5-Pi9 R R R R R R R R R R R R R R R R R R R R
JZ-BC;F;-Pigm R R R R R R R R R R R R R R R R S R R R
JZ-BCyF;-pi2l S R R R S R S S R S R R S S R S S R S R
JZ-BC,F,-Pigm R R R R S R R S R S R R R S R R R R R R
JZ-BC,F,-pi2l R R R R S R R S R S R R S S R S S R S R
JZ-F3-Pi9-pi2l R R R R R R R R R R R R R R R R S R R R
1S S R R R R R S S R S R R R S R S S R S R
Jingzuol (CK)
TEYVE] 4 s St EAuE
e ZFL 761 ZGl ZGL ZG1 ZG1 ZG1 ZGl ZGl BB BUEER ;
HIBTIERE R HEE(%)
No. of (%)
Lines with Overlap of resistance
infected Frequency
resistance 13-586- 13-856- spectrun with the
- 19-1 3-1 33-2  57-2 82-1 9-1 91-1 strains of resistance

genes DI-1 39 recurrent parent
JZ-BC;F5-Pi9 R R R R R R R R R R 0 100. 0aA 50.0
JZ-BC;F;-Pigm R S R R R R R R R R 2 93.3aA 56.7
JZ-BC; ¥ -pi2] R S S S R S R R S S 16 46.7bhB 90.0
JZ-BC,F,-Pigm R R R R R R R R R R 4 86.7aA 56.7
JZ-BC, ¥, -pi2] R S S S R S R S S S 15 50.0bB 86.7
JZ-F5-Pi9-pi21 R S R R R R R R R R 2 93.3aA 56.7
sE1 5 R S S S R S R S S S 15 50.0bB —

Jingzuol (CK)

INEFEE a b RS FHRE A B 2 5IRELE 0. 05 F10. 01 K F2ESF B0, #d ZB ZC ZE ZF 1 ZG 4y SRR R IR AN F /M ;13-710

11-121 AR AN R ARSI S /IR T 17 1) 48 FH v Ak

Lowercase letters a,b and capital letters A, B represent the significant differences at P<<0. 05 and 0. 01, respectively. ZB \ZC \ZE \ZF and ZG in the header

stand for different races of Magnaporthe oryzae,and 13-710,11-121 ,etc. ,for corresponding inoculating strains of different races

x3 WERNUEUREZNKZER

Table 3 Agronomic traits of the blast resistance-improved lines

i 2R Sl A (R

Lines with the

() B (om)

Heading date

Plant height

RS SRR

No. of panicles

B9 (%)

THLH (g) BBk (o)

No. of grains

Seed fertility

1000-grain

Grain yield

resistance genes per plant per panicle weight per plant
JZ-BC;F5-Pi9 98.33 £1.22 112.40 £3.77  17.63 £2.39 157. 11 =12. 11 77.03 £9.56 ™ 21.04 2. 12 49.43 +8.55
JZ-BC; F;-Pigm 98.69 +1.89 113.38 +3.89  16.08 +£2.02 146.80 +14.22" 76.88 +8.26™ 22.59 £1.02™  50.97 +6.79
JZ-BC; ¥ -pi2] 97.00 +1.73 115.33+£2.69" 11.00£1.00™ 150.40 =11.30 80.53 +4.38 ™ 22.58 +0.38"  32.99 +2.24 ™
JZ-BC, F,-Pigm 99.33 £2.31 112.37+7.77  17.67 +£0.58 171.60 £9.90 " 76.7 £2.69 ™ 22.07 £1.53 50.76 +17.55
JZ-BC, F,-pi21 98.00 +1.43 114.54 +7.11  12.00 £1.10™ 155.45+9.31  78.56 +3.21 ™ 23.22+0.41™ 32.09 £3.25™
JZ-¥5-Pi9-pi21 99.50 +1.73 117.55 +3.91" 12.67 £3.21* 152.05+12.67 72.76 +5.29™ 21.03 £2.07 27.62 £3.93 ™
HELS 97.80 +0. 45 111.00 +1.82  17.40 +1. 14 158.32 +4.56  90.08 +1.08 21.06 +0. 51 46.24 +2.38
Jingzuol (CK)

TR AR FR YIS R R S HUE 1 S PRRTE 0. 05 F10. 01 128 5 B2 /KF-

“and ** represent significance levels at P<<0. 05 and 0. 01 ,respectively, for differences of traits between the improved lines and Jingzuol
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Fig.3 Agronomic performance of the blast resistance-improved lines
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B B2 IG5 5 2R 19 A A 3 8L — TR 5 A
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