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L Table.1 Quantitative trait locus (QTL) analysis summary for crown rust resistance based on
Introduction

_CKD— . - —EED—‘ - mean various assessments of MN841801 X Noble-2 recombinant inbred (RI) lines with

Crown rust, caused by Puccinia coronata, is probably the most destructive — — different Puccinia coronata isolates over greenhouse (GH) and field (F) experiments.
disease of oat worldwide. Many simply inherited, race- specific resistance MN84L -im 1801 Ermnas QTL marker'(peakiinterval)  LOD®  R2(%) AddS
genes (major genes) are available and have been used extensively in Linkage  (Trait/Race/Environment)

cultivated oats, but their effectiveness has been short lived. Genetically
complex resistance that allows some pathogen reproduction could prove
more durable. The oat line MN841801 has been proposed as an “excellent
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source of...durable adult plant resistance” (Leonard, 2002). The inheritance 0 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80 DLA/CR251/ADF CdoB08X (29.2/27.0-40.0) 33 71 004
of resistance in MN841801-1 was previously described via multiple year- FDNA/CR25U/ADF Cdo1467 (45.1/44.0-46.0) 34 76 018
location testing as being complex (7 QTL’s) (Portyanko, et al., 2005) whereas DLA/MN236/AF umn37 (29.2/18.0-33.0) 48 138 300

that of MN841801 was relatively simple (2 genes for adult plant resistance FDNAIMN236/ADF umna7 (33.1/18.0-37.0) 41 12 1080
with additive effects) (Chong, 2000). The objectives of this study were: 1) AT - - oL 10680) 2 om a10
compare the resistance of recombinant inbred (RI) lines from mapping — zt:'i'::f;tz’/:i :l?fliﬁfﬁlﬁ'if’m 2‘: 1’4’] :j::
populations generated from MN841801-1 and MN841801 and 2) to map the MN841801-1 Noble-2 Composite/LSUILaF cdo113x (57.5/51.0-73.0) 61 163 087
resistance in MN841801-1 using single-isolate evaluations and three HDIALE PI5MBEMG (66.4/61.0-73.0) 56 188 096
measures of disease: relative fungal DNA (RFDNA) content, diseased leaf { MN17
area (DLA), and infection type (IT). o DLAIMN236/AbGH umnS08x (82.1/77.5-90.0) 44 102 002
MG
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, FDNA/MN236/AbGH cdod14 (123.4/120.0-127.0) 28 6.7 -0.11
. » 4 - 4 Fig. 2 Frequency distribution of leaf diseased area (%) caused by crown rust for the recombinant inbred lines of the crosses Makuru E - ITIMNZ3G/ADF rEEEEEEE) a1 109 02
Materials and Methods » I ‘ X Mng41801 and MN841801-1 X Noble-2 under natural disease pressure (LA) and artificially produced single isolate infection (AB). ;9. x‘,-.ﬁ : it o ey oo o
[ R
Oat populations. Partial resistance to crown rust was evaluated in two Rl o B o ITLsuLar TR s 120 oz
populations, MN841801-1 X Noble-2 and Makuru X MN841801. Two isolates /
(CR251 and 93MNB236) virulent on all four parents at seedling stage were unndsty —ag— DLA/CR251/ABGH 0949 (59.8/54.0-64.0) 43 107 103
used in field and greenhouse experiments at Aberdeen, ID. The isolates et DLA/MN236/AbGH PAOMSBMI3 (0.01/0.0-4.0) 34 78 330 e
produced flecks and small pustules on the MN841801 and MN841801-1 on ~ = E‘if‘u“gu'ﬁ;i";” ;z";:::ﬁ:;;ﬁ:f;ﬁ’;} ;: :2 Z]‘z -
adult plants. Both populations were also evaluated at Baton Rouge, LA in =) R o P ————. % o6 o1 <.
naturally infected field plots. — [ Nz ~
Fungal DNA (FDNA) quantification. In the Aberdeen experiments RFDNA . ciososn —| |— - DLAICR251/AF am3 (2.01/00-85) 128 314 007
content was estimated using a multiplex reaction containing two labeled —py— s o || [ ] (ECYEEIE CDERIR e 24 e
probes, one for the pathogen and one for the host (B-actin probe for oats), o e [l J& ?QC'S'ZZZKH :x E: Z;:: :z 3 ‘:73 ff Z ;’z
and two different primer sets (Fig.1). RFDNA was estimated based on the besiass I T e —— ar (2010.095) @ o o
Cycle Treshold (CT) values for each sample. The RFDNA content for each . X,,MM, L DLA-LeaflLSUILaF am3 (0.01/0.0-85) 28 64 2340
sample was calculated as 2 (€Th-CTP) where CTh is the CT value for the host JNp— I ens | I —— ITICR25VADF am3 (001/00-85) 158 339 045
DNA and CTp is the CT value for the pathogen DNA. The mean RFDNA was psumsan2 L L X mas—| [ arsse *Name of the flanking marker to the left of the QTL peak and interval (cM)
. pézm3snll umns0sex —| b QTL were detected using WinQTL Cartographer CIM and were based on a LOD threshold of 2.70 (1,000 permutations and a
calculated for each field replicate and genotype. j}&mm | type I error of 5%). )
QTL analysis and mapping. A genetic linkage map was constructed for the e ) L GO ) G R A G
MN841801-1 X Noble-2 population using MapManager QTxb20 using " i
previously published genetic data (Portyanko et al., 2005). o i Results and Discussion
J I =~ ~ The Rl line distributions for both populations as measured by DLA were
MN2 MN3 continuous and skewed towards the resistant parent (Fig. 2). Two QTLs, one on
linkage group MN3 and one on MN26, were detected in both single isolate trials
A A in Aberdeen and in the field test in LA (Fig. 3). In addition, four other QTLs
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associated with MN841801-1 alleles on linkage group MN2, 6, 9, and 17 were
detected in single-isolate trials. Five of the six QTLs were identified with single-
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L X o isolate testing as measured by RFDNA and DLA, whereas IT only identified two
[ paamsos | i | e e — of the six QTLs. All QTLs detected in this study were comparable to QTLs found
L | oot in the previous crown rust evaluation of the MN841801-1 X Noble-2 population in
e =M Minnesota. Thus, single-isolate experiments can be used to identify QTLs for

[ resistance similar to those obtained by multiple year-location experiments.

— o — However, our results indicate major QTLs on two linkage groups (MN3 and
o =l == = MN26) accounting for most of the phenotypic variance in all environments. Our
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MN841801-1 X Noble-2 population for significance on the Makuru X MN841801
population.

umniezy__|
peomsinz_|
paamasns |
cdoor |

I s | =] U Wi . :
:, e | £ b Literature Cited
9B6660006UN IO DL LT E D0 O DD DD 06 OG0 e I e ¢ O e I *Chong J. 2000. Acta Phytopathologica et Entom. Hungarica 35 (1-4) 37-40.
= M L3 ) U Uu = «Leonard, K.J. 2002. Plant Dis. 86:593-598.
Fig. 1 Amplification of fungal DNA and plant DNA for RFDNA quantification MN6 MN© NN 26 +Portyanko V.A., G. Chen , HW. Rines, R.L. Philips, K.J .Leonard, G.E. Ochocki,
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Fig. 3 Linkage groups map of QTLs for partial resistance to crown rust on the MN841801-1 X Noble-2 population (blue). Map based on phenotypic reaction and
RFDNA content of 150 F6:8 RILs. Maps in green represent the homologous areas based on previously publish data (Portyanko, 2005). Yellow regions represent
support intervals for the QTLs detected.




