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Straighthead is a physiological disorder of rice (Oryza sativa L.), which causes dramatic

yield lose in susceptible cultivars. This disorder was found worldwide, and especially

reported to happen increasingly in southern U.S.. Genetically resistant breeding has been

considered as the one of most efficient way for straighthead prevention since the

traditional prevention method wastes water, and costs labor. In this study, using our

previous five markers linked to straighthead Quantitative trait loci (QTLs), AP3858-1

(qSH-8), RM225 (qSH-6), RM2 (qSH-7), RM206 (qSH-11) and RM282 (qSH-3), we analyzed

the genetic effect of the five QTLs on the recombinant inbred lines (RILs) developed from

Jing185/Cocodrie and Zhe733/R312 populations. As a result, the RILs having four resistant

alleles (at four loci, AP3858-1, RM225, RM2 and RM206) exhibited the highest straighthead

resistant. This result suggests that the four markers, especially AP3858-1, are tightly

linked to each resistant QTL. Furthermore, Using AP3858-1 we successfully obtained five

straighthead-resistant RILs with more than 50% genetic background of Cocodrie. These

markers and RILs can be used for future straighthead resistant breeding through marker

assistant selection (MAS).
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Table 1(on next page)

Genetic analysis of straighthead-associated QTLs in MASA-inducedZhe733/R312

population.
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Table 2(on next page)

Genetic analysis of straighthead-associated QTLs in MASA-induced Cocodrie/Jing185

population.

Abbreviations: RILs, recombinant inbred lines.

aalleles of resistant parent “Jing185”

bStraighthead rating using a 1-9 scale. Straighthead rating of 4 or belowwas resistant and 6 or above was
susceptible.
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Table 3(on next page)

ANOVA of four agronomic traits under water-management

Abbreviations: df, differences; Sig, Significant.

**Significantly different from zero at the 0.01 probability level
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Table 4(on next page)

Genotypic similarity analysis of RILs of MASA-induced Cocodrie/Jing185 population

a“a” represents alleles of resistant parent “Jing185” at qSH-3 locus, “b” represents susceptible parent
“Cocodrie” at qSH-3 locus.

b“a” represents alleles of resistant parent “Jing185” at qSH-8 locus, “b” represents susceptible parent
“Cocodrie” at qSH-8 locus.

cStraighthead rating using a 1-9 scale. was averaged over 3 replications each year and 2 years for which the
SD was estimated. Straighthead rating of 4 or below was resistant and 6 or above was susceptible.
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Table 5(on next page)

Yield-related characteristics in Cocodrie/Jing185 population under water-management
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Table 6(on next page)

Duncan’s multiple tests of yield-related characteristics in Cocodrie/Jing185 population

under water-management
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Figure 1

Straighthead phenotype of parents, Zhe733 (resistant)/R312 (susceptible) and

Cocodire(susceptible)/Jing185 (resistant).
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Figure 2

Straighthead rating of RILs with different genotype in Zhe733/R312 population (a) and

Cocodrie/Jing185 population (b).

SSR markers RM282, RM225, RM2, AP3858-1 and RM206 were previously identified to

associated with five straighthead resistant QTLs qSH-3, qSH-6, qSH-7, qSH-8 and qSH-11,

respectively. Black bar represents resistant “a” allele, white bar represents susceptible “b”

allele in MASA-induced field. S: susceptible. R: resistant.
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Figure 3

Straighthead rating of RILs with different genotype in MASA-induced Zhe733/R312

population (a) and Cocodrie/Jing185 population (b).

Green bar represents susceptible phenotype with straighthead rating above 6, blue bar

represents medium phenotype with straighthead rating between 6 and 4, red bar represents

resistant phenotype with straighthead rating blow 4.
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Figure 4

Distribution of RILs of Cocodrie/Jing185 population under water-management.
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