HREHol £ ¥ ¥ W Vol.32, No.6
2006 6 5 799 ~ 804 T ACTA AGRONOMICA SINICA pp. 799 - 804 Jun., 2006

MiLHFAERSESFERRRBERSN

frgr EEF BEW EHE ZEE F4E

(PR R F K RER A RT . PJIRIL 611130 /EMEEFR SMfe M R M A HESLR R, MR E 625014)

B OE:AANAEERAENGERKBRRITEFNUALE EIRNEERNWEIFHES IR EEEN—ER
EEGSEFEZMS P MMEXEAAETERLE. SR EU. ARAUERNANEFEREER, £ P IRBLZ-Fu
( Pi-z) \IRBLZ5-CA( Pi-2-5) \JRBLZt-T( Pi-2-¢) \IRBLO-W( Pi-9( ¢ ) ) AL ST 43 510 93% .97% .90% 1 96% , A W £k K
Piz Pi-z-5 Pi-zt PR9() BT B HEE  ARRERAES OIS ERFAR, TERI TR F A 6T+ 35
FMRAMBRL, FHRTARARSEF B FANIER PR TR KE,

XER: BERESEER IR HEE ST

hERSES: S511

Identification of IRBL Near-isogenic Lines for Rice Blast Resistance
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Abstract: To elucidate the resistance spectra of resistance genes and the feasibility of breeding the cultivar with durable and
broad-spectrum resistance by integrating resistance genes, the monogenic NILs bred by IRRI with the background of LTH,
a native variety in Yunnan without any major resistance gene and their eight combinations were identified by inoculating 31
Magnaporthe grisea isolates. The results indicated that the resistance spectra were remarkably different among the lines,
and the resistance [requencies of IRBLZ-Fu( Pi-z), IRBLZ5-CA( Pi-z-5), IRBLZt-T{ Pi-z-t), TRBL9-W{ Pi-9(t)) were
93% ,97% ,90% and 96% , respectively, showing thai the four genes Pi-z, Pi-z-5, Pi-z-t and Pi-9(t) were perceived
preliminarily to be broad-spectrum resistance genes. At the same time, to avoid to the linkage, the resistance genes in
different chromosomes were accumulated except for Pi-k-s- and Pi-k-p. The resistance spectra of the combinations were
broader than those of their parents because of complement effect and additive effect. Namely, on the one hand, the lines
with single resistance gene were susceptible to some isolates, or some was susceptible, and some resistant, but the
combinalion was resistant. On the other hand, some lines with single resistance gene and some combinations were
susceptible to some isolates, but the size and the number of the lesion of the combinations were less than those of the lines
with single resistance genes. Integrating several resistance genes into a cultivar would be useful for expanding resistance
spectrum and durability. Pi-z, Pi-z-5, Pi-z-t and Pi-9(t) had great potential in resistance breeding, in spite of that the
mechanism of their broad spectrum was not known. In addition, the resistance spectrum of the combination was broader
than those of Pi-k-s and Pi-k-p. It’s not clear whether the mechanism of the broader specirum was similar or same to the
relation between EDS! and PAD4 in Arabidopsis thaliana .
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Table 1  IRBL near-isogenic lines and the combination of resistance genes
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No. Designation Resistance gene Donor No. Designation Resistance gene Donor
1 IRBLa-A Pi-a Aichi Asahi 16 IRBLI-CL Pi-1 CIOILAC
2 IRBLa-C Pi-a €039 17 IRBL3-CP4 Pi-3 CLO4PKT
3 IRBLI-F5 Pi-I Fujisaka 5 18 TRBLS-M Pi-5(1) RI1249a
4 IRBLks-F5 Pi-k-s Fujisaka 5 19 IRBL7-M Pi-7(t) RIL29a
5 IRBLks-S Pi-k-s Shin 2 20 TRBL9-W Pi-9(t) WHD-18-75-1-127
6 IRBLk-Ka Pi-k Kanto 51 21 IRBLI2-M Pi-12(1) RIL10a
7 IRBLkp-K60 Pi-k-p K60 22 TRBLIS-A Pi-19(¢t) Aichi Asahi
8 IRBLkh-K3 Pi-k-h K3 23 IRBLa- A/IRBLz5-CA Pi-a, Pi-z3
9 TRBLz-Fu Pi-z(7) Fukunishiki 24 IRBLa-C/IRBLz-Fu Pi-a, Piz
10 IRBLz5-CA Piz5 Cl101A51 25 IRBLi-F5/IRBLks-F5 Pi-I, Pi-ks
11 IRBLzt-T Pi-zt Toridel 26 IRBLks-s/IRBLkp-K60 Pi-k-s, Pi-k-p
12 IRBLta-CT2 Pi-ta CI05TTP2LY 27 IRBLh-B/IRBLt-K$9 Pi-b, Pit
13 IRBL1-K59 Pi-t K59 28 IRBLsh-B/IRBL7-M Pi-sh, Pi-7(t)
14 IRBLsh-$ Pi-sh Shin 2 29 IRBLI-CL/IRVLY-W Pi-1, Pi-9(t)
15 IRBLsh-B Pi-sh BL1 30 IRBL9-W/IRBL12-M  Pi-9(t), Pi-12(t)
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12-A49, 9-E3, 8-D1, 11-A17, 13-E1, 19-F1, 15-
El, 5-D1, 6-E3, 18-B13, 3-G1, B9, Bi3, B31, Cl15,
F1, D7, TeTeP, 97-63-1,97-28-1,97-41-1,95-51-1,97-
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Resistance spectra of LTH, IRBL NILs and their population

Table 2
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; PF=

:no result obtained; RF

Notes: 1-30 are the near isogenic lines coded as in Table 1; R: resistance; S: susceptible;
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Table 3  Complement effect between resistance genes
B Bk Isolate FEA Parent 414 Combination
IRBLI-FS IRBLks-F5 IRBLi-F5/IRBLks-F5
Pi-i Pi-k-s Pi-l,] Pi-k-s
o Rty R ; :
5-D1, 3-G1, 97-28-1 S R R
IRBLb-B TRBLt-K59 IRBLb-B/IRB1L1-K59
Pi-b Pi-; Pi-b,/ Pi-t
11-A17, 5-D1, 6-E3 R S R
D7, TeTeP, 97-28-1, 97-41-1 S R R
97-53-1, 97-56-1, 44-2-3
IRBLa-A IRBLz5-CA IRBLaA/IRBLz5-CA
Pia Pi-z-5 Pi-a,/ Pi-z-5
8-D1, 19-F1, 13-El, 5-D1, 6-E3, 18-B13 s R R
TeTeP, 97-41-1, 97-51-1, 97-56-1
D7 R S R
IRBLa-C IRBLz-Fu IRBLa-C/IRBLz-Fu
Pi-a Pi-z Pi-a,/ Piz
12-A49,9-E3,8-D1,11-A17,13-E1,19-F1,15-E1,F1 s R R
15-D1,18-B13,TeTeP,97-41-1,97-51-1,97-53-1
6-E3 R S R
IRBLks-s IRBLkp-K60 IRBLks-s/IRBLkp-K60
Pi-k-s Pi-k-p Pi-k-s ! Pi-k-p
12-A49, 9-E3, 8-D1, 11-A17, 19-F1, B9 R S R
97-41-1, 97-63-2 S R R
IRBLsh-B IRBL7-M IRBLsh-B/IRBL7-M
Pi-sh Pi-7 Pi-sh,/ Pi-7
13-El, 15-El, 5-D1, 6-E3, B9, B3!, TeTeP, s R R
97-41-1, 97-53-1, 44-2-3
8-D1, D7 R S R
IRBL9-W IRBLI-CL IRBLI-CL/IRBL9-W
Pi-9(t) Pi-1 Pi-l,/ Pi-9(1)
12-A49, 9-E3, 6-E3, D7, 97-41-1 R S R
19-F1, 97-28-1 S R R
TRBLS-W IRBLI2-M IRBL9-W/IRBLI12-M
Pi-9(t) Pi-12(1) Pi-9(t)/, Pi-12(t)
6-E3 R S R
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Table 4

Complement effect between resistance genes

# #k Isolate A Parent

41-& Combination

IRBLa-C ( Pi-a)

97-28-1 S

IRBLz-Fu ( Pi-z)

IRBLa-C/IRBLz-FU ( Pi-a/ Pi-z)
S R

IRBLks-s ( Pi-k-s)
6-E3,18-B13,D7

IRBLkp-K60 ( Pi-k-p)

IRBLKs-s/IRBLkp-K60 ( Pi-k-s/ Pi-k-p)

TeTeP,97-28-1 s 5 R
TIRBLY-W ( Pi-9(t)) IRBLI2-M ( Pi-12(1)) IRBLO-W/IRBLI2-M( Pi-9(¢)/Pi-12(t))
19-F1,97-28-1 S S R
IRBLsh-B ( Pi-sh) IRBL7-M ( Pi-7(t)) IRBLsh-B/IRBL7-M ( Pi-sh/ Pi-7)
88157 281 s s R
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