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Interspecific Cross Oryza sativa X Oryza glaberrima
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‘Table 2. Chromosomal location of SSR markers and % correet classification of DH lines using MR,IM, BSA
‘and DA procedures, Crowley 2002, subpopulation 1 (Cont'd)

Wild relatives of cultlvated varieties offer new genetlc
sources for ic value, but i

interval mapping techniques have not gained widespread
support among applied U.S. rice researchers for
mtrogressmn of traits with complex inheritance. The

jective of this was to pare interval,
regression, bulked segregant and Discriminant Analysis
pr for genetic of T i important

traits among 312 doubled-haploid lines derived from the
interspecific cross O. sativa x O. glaberrima. Genetic
material was planted in 2001 in replicated field plots in
Colombia, and the same lines were evaluated in Louisiana in
2002. New markers derived from O. glaberrima were
detected for percent rice bran, panicle length, and grain
yield. Seven QTL for panicle length, tillers/plant, heading
date, and 1000 grain weight were detected in both locations.
High levels of percent correct classification were obtained
for markers identified by the Dlscnmlnant Analysis (DA)

pr vs. the other for i

Plant Material: IRGC 103544(0. glaberrima), native African accession;
Caiapo (O. sativa), upland indica variety from Brazil, recurrent parent.

Population D nt: 312 haploid (DH) lines derived from 97
BC,F, plants

Field Experiments:

2001, Cali, Colombia, 3 reps / DH line
2002, Crowley, LA, 2 reps / DH line

Traits: date of flowering, plant height, days to heading, tiller number, panicle
sterility, grain yield, 1000-grain weight, % brown rice, % head rice, % rice
bran, % milled rice, amylose content, alkali spreading score, percent protein,
grain length, grain width, grain length/width ratio. Inverse or log
transformations were used to achieve normal distribution of each trait.

Molecular Markers: 100 polymorphic SSR markers ~ every 10.5 cM on
genetic map produced in this study (see Figs 1, 2).
Statistical Analysis, Map Construction, Marker Detection

ramework map: MAPMAKER 3.1, minimum LOD score = 3.0, Kosambi
ion; “MapDisto” software program (Lorieux 2000) used to

structure in this controlled cross
and improved mapping results. When compared to previous
traditional QTL mapping experiments for agronomic traits,
markers detected by the DA procedure pointed to the same
and different regions on the rice genetic map. Results from
this study indi that use of P ic, ivariate
methods such as DA and adjustment for population
structure can improve mapping of economically important
traits vs. traditional genetic approaches.

| Introduction

The African rice O. glaberrima exhibits several desirable
characteristics that could be mtrogressed into U S.
ger V|a marker- i Ti
genetic | i
reg , bulked lysis) have identified
putative QTLs for complex agronomic tralts in rice that
could benefit marker-assisted selection, candidate gene
studies, and map-based cloning. However, the majority of
these studies have rarely been repeated for verification by
other research groups. Population structure, originally
described in human studies, is a condition that arises from
allelic fi ies among groups of a

population that leads to spurious associations between
genetic marker and phenotype. We show in this study that
population structure can also exist within controlled
crosses in plants that results in reduced mapping

were employed in this sludy
to for p structure in the
data and to improve quality of the results. Non-parametric
approaches such as Discriminant Analysis (DA) offer a
heuristic, robust alternative to standard mapping
techniques in controlled crosses and even unrelated inbred
lines. In addition to markers selected for various
agronomic traits, results for our study indicate that
adjustment for population structure and use of DA can
enhance overall mapping efforts Non-parametric
pr should f idered as an

complement to standard mterval multiple regression, and
bulked.
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Fig 1. Chromosomal locations of markers selected by MR, BSA, DA and Interval Analysis
among 312 DH lines derived from 0. satva (Calapo) x O. laberrima (IRGC 103534),

HE: Plant heluhl QTL; dh: Days to heading QT ers per plant QTL;
+ grain yield QTL:; gw: 1000-grain weight QTL
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assign marker order.

Marker detection, genetic and molecular analyses: Interval mapping (IM) (Liu
1997); C ite interval ing (CIM) (QTL car , Zeng 1994);
Multiple regression (MR)(SAS Institute, 2000); Bulked segregant analysis
(BSA)(Wang and Paterson 1994; Mitchelmore et al. 1991). Discriminant
analysis (SAS Institute, ver. 9.0, 2003); Populatlon structure (Pritchard et al.
2000); Percent correct classifi ver. 9.0,
2003); Analysis of Molecular Variance (AMOVA; Excoffier et al. 1992;
Arlequin software, Schneider et al. 2000)

‘Table 1. Chromosomal location of SSR markers and % correct classification of DH lines using IV, BSA and.
DA procedures, Crowley 2002, subpop 1
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Fig 2. Chromosomal logations of markers selected by MR, BSA, DA and Interval Analysis.
among 312 DH lines derived from 0. sativa (Caiapo) x . glaberrima (ACHIRGC 103544),
from Colombia. Ht: Plant height QTL; 0 heading QTLS til: Tillers per plant QTL;
pan: Panicle length QTL; gy: grifin vield QTLS gw: 1000-grain weight QTL
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Results / Conclusions

1. 0. glaberrima contains loci of agronomic importance for
rapid il ion into U.S. ger using markers
identified in this study (Tables 1- 4; Figs 1, 2).

. DA method produced highest classification accuracy with
fewest markers vs. other approaches (Tables 1- 4).

N

w

. DA method pointed to the same and different regions on
genetic map vs. other mapping procedures (Figs. 1, 2).

4. Certain markers were by22 inC
and Louisiana that merit further analysis.

o

. Unequal allelic fi among p ions in this
interspecific cross reduced mapping effl(:lency, but were
identified and accounted for by appropriate statistical tool
(Tables 1 -4).

6. Non-parametric methods such as DA and consideration of
population structure should complement existing mapping
procedures in controlled crosses for marker-assisted
selection and varietal development.




