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Detection and Analysis of QTLs Associated with Resistance to Ferrous Iron
Toxicity in Rice ( Oryza sativa L. ),Using Recombinant Inbred Lines

WAN Jian-Lin,ZHAI Hu-Qu,WAN Jian-Min,Hideshi Y asui,Atsushi Y oshimura

State Key laboratory of crop genetics & germplasm enhancement , Jiangsu Plant Gene Engineering Rese
arch Center , Nanjing Agricultural University, Nanjing 210095

Abstract A mapping population of 81 F11 lines ( recombinant inbred lines: RILs ), derived from a cross between a japonic
avariety Kinmaze and an indica variety DV 85 by the single-seed descent methods, was used to detect quantitative trait loci
(QTLs) for leaf bronzing index ( LBI ) and plant height ( PH ) under Fe 2+ stress condition. Two parents and 81 RILs wer
e phenotyped for the traits by growing them in Fe2+ toxicity nutrient solution. A total of three QTLs were detected on chr
omosome 3, with LOD ranging from 3.79 to 5.89. Two QTLs controlling LBI was located at the region of X279-C25 and
X144-X 362 , and their contributions to total variation were 17.38 % and 22.07 %, respectively. One QTL for PH was locat
ed at the region of R1468A-R1468B, with contribution rate 23.18 %. Comparing with the other mapping results, the QTL f
or LBI located at the region of X279-C25 on chromosome 3 was identical with the QTL for chlorophyll content on arice fu
nction map. Another QTL for LBI located at the region of X144-X362 linked with QTL for chlorophyll content which loca
ted at the region of C136-C944 on arice function map , the genetic distance between the two QTLsis25.6 cM . Theresults
indicated that ferrous iron toxicity of riceis characterized by bronzing spots on the lower leaves, which spread over the wh
ole leaves, causing the lower leavesto turn dark gray and product chlorophyll catabolites or derivatives which reduce cytoto
xicity of some heavy metals, such asferrousiron .

Key words Rice (Oryzasatival.) ; Resistance to ferrousiron toxicity ; Recombinant inbred lines
(RILs) population ; Quantitative trait loci ( QTLS)
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