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ABSTRACT: The research was aimed to develop aromatic rice lines resistance to brown planthopper (BPH), tolerance
to submergence and jasmine-like cooking quality using combined marker-assisted and phenotypic selections. Pedigree
breeding method was performed by crossing between Khao Jao Hawm Warin, a female donor parent for submergence
tolerance, grain fragrance, low amylose content and low gelatinization temperature, and UBN03078-101-342-4-141,
a male donor parent for BPH resistance, low amylose content and low gelatinization temperature. F, plants were
developed and identified with DNA markers linked to Bph3 gene (RM586/RM589). The selected 190 F, plants were
self-pollinated and produced 1,250 F, progenies. Good plant type of 117 F, progenies were selected and further
identified the traits of interest using marker-assisted selection (MAS) including brown planthopper resistance (Bph3:
RM589, RM586 and SSR24), submergence tolerance (Subl: R10783indel), grain aroma (badh2: Aromarker), low
amylose content (Wx": Waxy marker) and low gelatinization temperature (SSIla-TT: SNP2340-41). Forty-seven F,
progenies carrying homozygous and heterozygous alleles of target traits were selected and self-pollinated to produce
1,150 F, progenies. Phenotypic selection was carried out and 127 F, progenies with good plant type were selected.
Then, MAS was performed and 4 selected plants carrying homozygous alleles of the 5 target genes were identified
(Bph3XPIKD | Syb [VRVIR - hadh2/RVIR | WXPIRIIR ©SST[q-TT"RIR) These introgression lines will be further validated for
brown planthopper resistance, submergence tolerance, grain fragrance and low amylose content and low gelatinization

temperature to confirm the efficacy of marker-assisted selection.
Keywords: Rice breeding, marker-assisted selection, brown planthopper, submergence
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Table 1 DNA markers used for genotypic selection of 5 target traits in F2 and F3 population.

Parental
Traits Gene Markers Chr. y Type of marker
contributor
RM586 6 UBNO03078 Linked marker
1.BPH Resistance Bphs RM589 6 UBNO03078 Linked marker
SSR24 6 UBNO03078 Linked marker
2.Submergence Sub1 R10783indel 9 Howm Warin Gene specific marker
3.Fragrance badh2 Aromarker 8 Howm Warin Gene specific marker
4.Low amylose content Wix® Waxy 6 Howm Warin Gene specific marker
5.Low gelatinization
SSlla-TT SNP2340-41 6 Howm Warin Gene specific marker

temperature

Note: "Howm Warin = RGDU07343-9-13-26-3B-B-2, UBN03078 = UBN03078-101-342-4-141
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Table 2 Genotype of selected F3 progenies identified by DNA markers underlying the 5 target traits including

BPH resistance, submergence tolerance (Sub1), grain aroma (badh2) and low amylose content (be)

and low gelatinization temperature (SSlla-TT).

Haplotype Genotype of F_population” Number (plants)
HA1 B'OhBKD/KDy SUbT/RIR padh2RIR YyxIRIR Ggyig-TTVRIR p
H2 BphBKD/KD, SUb1JIR/JIR, bathJlR/KD, WXbJ\R/JIR, SSIIa_TTJIR/J\R 3
H3 BphBKD/KD, SUb1JIR/KD, badh2JlR/J/R, WXbJ\R/JIR, SSIIa_TTJIR/J\R 8
H4 Bph3“7°, Sub1'RK2. padh2K0 YxPRIR | 5S)jg-TT/RUR 4
H5 Bph3 PR Sub1/RR hadh2RUR, (xPRIR | g)jq-TT/RIR 5
H6 Bph3“%R Sub1'R*0. padh2’RIR WxRIR G5)1-TT/RIR 13
H7 B'OhBKD/JIR' SUbTRIR padh2”RK0 YyxRIR | GgyiqTTIRIR ;
H8 Bph3“PR Sub1'R*0. padh2’* 0, Wx™RIR 5gja-TTIRVR 4
H9 Other 84

Total ppe

Note: KD = UBN03078-101-342-4-141, JIR = Jasmine IR57514 (Khao Jao Hawm Warin)
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