e | =1 lhun

Al 29% (2017. 4. 6)

0l A= Y SU-2 ASRS Hizsel =328 SHot Ut AEAEY
=25 FIDIN S48 S Fist AlEH2AY FA0 88 ot 24 Acds As 2LICH

MH>

M

1. Gene pyramiding enhances durable resistance{2 SF&l ) o, 1

2. MMHEIS SHAHE WA HE &5 AT (OIXF) o




M= Gene pyramiding enhances durable resistance

[] Background

O Improving disease resistance in crops is crucial for stable food production.

O Although the use of race-specific resistance genes (R-genes) is a major
strategy for disease controls, these genes arc vulnerable to counter-evolution
of pathogens.

QO Quantitative trait loci (QTLs), which usually have smaller indicidual effects
than R-genes but confer broad spectrum or non-race-specific resistance,
can contribute to durable disease resistance (DR).

O DR for blast, a devastating discase of rice caused by the fungal pathogen
Magnaporthe oryzae, is controlled by multiple genetic loci.

Q Despite the identification of several chromosomal regions for QTLs
associated with resistance to M. oryzae, most of these QTLs have not been
characterized for their spectrum of resistance or for their combined effects.

e | [ Results

Q One type of DR against M. oryzae is found in the durably resistant cultivar
Owarihatamochi (OW) and is controlled by four QTLs: pi2l, Pi34, qgBR4-2,
and gBRI2-1.

QO Researchers separately introgressed the resistance alleles at each of these

four loci into a susceptible and well-characterized genotype, Aichiasahi (AA).
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Gene pyramiding enhances durable resistance

Q Combinations of resistance alleles reduced lesion area both in field test and
in glasshouse inoculation test with the mine races of A oryzae.

Q The line with four resistance alleles (AA-4RQ), which carried only 6% of
the donor (OW) genome, had an average lesion area of =1%, comparable
to that of OW.
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Resistance of near-isogenic lines for pi2i, gBR4-2, Pi34, gBRi2-i, and combinations of
these QTLs to M orvzae in field tests.

Q The near-isogenic lines with four resistance QTL alleles showed comparable
resistance to the donor, and more stable resistance than lines with only one

or two resistance alleles.

[1 Conlusion

Q This study highlighted the importance of minor QTL alleles for improving
the durability of resistance by using experimental lines with a highly
homogeneous genetic background.

Q QTL pyramids can confer strong and environmentally stable disease
resistance and important for plant breeders because trait stability is a key

requiremnent for sustainable production of agricultural crops.
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