UALNTAT 46 RUUNLAY 1 1 (2561). KHON KAEN AGR. J. 46 SUPPL. 1 : (2018).

= = Vv Y Y
MIFINBUANNTON BUMBHMUIIA 1Hi uazlsavaulunyig
Yy 1Y = (Y] d v ] v 4' A &
g ateINugauthnes 1 Taglmnsesrangaoue
¥relumsnaiaen

Pyramiding of fragrant, blast and bacterial blight resistant genes
into a glutinous rice cultivar ‘SPT1’ using marker-assisted selection

agw 1 aa a J de = Y 2 d 1*
351790 lazqa', A3N5 NEBUNIANAY, Bsgms gaua’ naz Tanail Nug

Waravut Losuk!, Siriporn Korinsak?, Theerayut Toojinda? and Vaiphot Kanjoo'"

unAnga: 41adutlees 1 (SPT1) iludnawdiaslailisetouas inanangs Wasandnlaifianuven uazaauus
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ABSTRACT: San Pah Tawng 1 (SPT1) is a non-photosensitive glutinous rice cultivar with high yield potential.
However, this cultivar is a non-fragrant rice and susceptible to some blast (BL) and bacterial blight (BB) isolates.
This research aims to improve SPT1 for carrying genes for fragrance (badh2) and broad spectrum resistances to
BL (¢BLI1I) and BB (xa5, Xa21) diseases using marker assisted backcrossing breeding. Now, the 13 lines of F,
pyramid lines (PLs) were selected with gene combinations. Of these, 2 PLs carrying all 4 genes in a combination
(badh2+gBL11+xa5+Xa21) were found. Most of them have plant-type skew to SPT1. All of target PLs will evaluate
for fragrance, BL and BB resistances under greenhouse condition and yield potential as well.

Keywords: glutinous rice, marker assisted selection, fragrance, blast, bacterial blight
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lyacrylamide gel) Aanuidinidu 4.5% waodauioy
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Table 1 DNA markers used for genotyping in SPT1 introgression lines.

Marker Chromosome Targeted Trait PCR product Reference
gene size (bp)
Aromarker 8 badh2 fragrance 320 Vanavichit et al. (2004);
Wanchana et al. (2005);
Tanat] wazAniy (2013)
RM144 11 gBL11 BL resistance 225 Wongsaprom et al. (2010)
RM224 11 gBL11 BL resistance 159 Wongsaprom et al. (2010)
PAxa5 5 xab BB resistance 134 Korinsak et al. (2014)
PB7-8 11 Xa21 BB resistance 1,000 Chunwongse et al. (1993)

Korinsak (2009)
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(badh2) l
F

Py
1®

BC2F1

|®
BCze
(qBL11/xa5/Xa21)
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SPT1x RGD no.15

l (qBL11/xa5/Xa21)

SPT1x F, <— RM144, RM224, Paxa5, PB7-8

SPT1 x BC1F1% RM144, RM224, Paxa5, PB7-8

<—— RM144, RM224, Paxab5, PB7-8

< RM144, RM224, Paxa5, PB7-8

ramiding <—— Aromarker, RM144, RM224,

PAxa5, PB7-8

F, pyramiding <—— Aromarker, RM144, RM224,

(badh2/gBL11/xa5/Xa21)

(homozygous)

PAxab5, PB7-8

Figure 1 Scheme representation of gene pyramiding using marker assisted backcrossing method.
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Table 2 Number of SPT1 introgression lines developed in each generation

Generation  Crossing population Marker for genotyping Number of plant  Number of plant
for genotyping carrying targeted
(plant) gene (plant)
F1 SPT1xRD6 Aromarker 10 5 (heterozygous)
SPT1xRGD no.15 RM224, RM144, PAxa5, PB7-8 7 5 (heterozygous)
BCWF1 SPT1xRD6 Aromarker 25 10 (heterozygous)
SPT1xRGD no.15 RM224, RM144, PAxa5, PB7-8 28 4 (heterozygous)
BC2F1 SPT1xRD6 Aromarker 30 6 (heterozygous)
SPT1xRGD no.15 RM224, RM144, PAxa5, PB7-8 29 1 (heterozygous)
BC2F2 SPT1xRD6 Aromarker 50 4 (homozygous)
SPT1xRGD no.15 RM224, RM144, PAxa5, PB7-8 300 1 (homozygous)
F1 pyramiding (SPT1xRD6) Aromarker, RM224, RM144, 215 191 (heterozygous)
X(SPT1xRGD no.15) PAxa5, PB7-8
F, pyramiding (SPT1xRD6) Aromarker, RM224, RM144, 561 2 (homozygous)
X(SPT1xRGD no.15) PAxa5, PB7-8
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Table 3 Number of SPT1 pyramiding lines in each combination of targeted genes.

Combination of targeted genes No. of plant (plant)

Pedigree of plant carrying targeted genes

PYO16-001-3-15, PYO16-001-7-48, PYO16-001-9-142,
PYO16-001-9-205, PYO16-001-9-215
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PYO16-001-7-118, PYO16-001-9-29, PYO16-001-9-181
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PY016-001-7-56, PYO16-001-7-64, PYO16-001-7-90,
PYO16-001-7-146, PYO16-001-9-6

PY016-001-3-96, PYO16-001-9-59, PYO16-001-9-77,
PYO16-001-9-161

PYO16-001-7-59, PYO16-001-9-52

PYO16-001-3-24, PYO16-001-3-162

badh2 5
xab 6
qBL11 + Xa21 8
badh2 + xab 4
badh2 + gBL11 + Xa21 2
badh2 + gBL11 + xab + Xa21 2

a 4
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