INTRODUCTION
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EIELD EXPERIMENTS

Relative Disease severity (RDS) was visually estimated as the percentage of leaf area covered by the rust in adult
plants at the time of maximum occurrence of the disease, by considering 100 the value of the susceptible durum

wheat cultivar Pedroso.
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In each environment the parental lines showed significant (P<0.05) differences in leaf rust resistance. The
continuous phenotypic frequency distributions across all tested environments of the 123 RiLs for RDS score (Fig.
1) differed significantly from normality (P<0.0001) and showed a bimodal distribution.

Figure 1. Frequency distribution of the relative disease severity (RDS) values (pooled over 5 environments) in the RIL population of
Creso x Pedroso. Arrows indicate the average values of Creso (C=resistant) and Pedroso (P=susceptible).

GROWTH CHAMBER EXPERIMENT: MACRO- AND MICROSCOPIC OB SERVATIONS

resistance phenotype was dissected in a number of components assessed macro- and microscopically on the
e segregant population following artificial inoculation with the P. triticina PS-03 isolate in controlled conditions.

Indicators of
PARTIAL

RLP Relative Latency Period = time of the uredia appearing,
referred to Pedroso (100%) 1

MICROSCOPIC
COMPONENTS

RESISTANCE

EA- = Early aborted colonies defined as colonies that
(longer RLP and higher %EA-)

formed a primary infection hypha and not more than six
haustorial mother cells, without plant cell necrosis

EST- = Established colonies, without plant necrosis
Indicators of

HYPERSENSITIVE
REACTION

EA+ = Early aborted colonies defined as colonies that

formed a primary infection hypha and not more than six
haustorial mother cells and associated with plant cell necrosis
EST+ = Established colonies associated with plant cell necrosis

Nec | necrotic colonies at seediling and adult plant stage

RLP, %EA-, %EA+ ang

resistance.

Permutation LOD
test effect

The frequency distribution was elaborated for all analysed traits (Fig. 2) showing a normal
distribution for only RLP, while all microscopic components were characterised by a
bimodal distribution, indicating a simple genetic basis for this traits.

Figure 2 . Frequency distribution
for RLPa (a), RLPs (b), %EA+a
(c), YEA+s (d), %EA-a (€) %EA-
s (f). WEST+a (g), BESTHs (h),
%ESTa (i), WESTs (), NECa
(m) and NECs (n) of 123 RILs
means derived from Creso x
Pedroso (a; adult; s: seediing).
Arrows indicate the average
values of Creso (resistant) and
Pedroso (susceptible).

MOLECULAR AND OTL ANALYSIS

Additive b R2(%) ¢ Table 1. Summary of the
relative disease severity
(RDS) QTls detected in
the Creso x Pedroso RIL
population by using the
multiple  OTL model
(MOM) mapping. Interval
Marker: wPt-4038- WPt
3439 Peak  Marke
D 373935 co-mapping
with wPL-7219 and wPt-
6869,

ffects on the analysed iraits of the alleles from the parent ‘Creso'
R2 (%) is the proportion of phenotypic variance explained by the QTLs

Permutation Additive b
Test effect

R2(%) ¢

Table 2. Summary of
macroscopic and
microscopic components
QTls detected in the
Creso x Pedroso RIL
population by using the
multiple  QTL  model
(MOM) mapping (a: adult;
s:  seedling). Interval
Marker:  wPt-4038 WPt
3439; Peak  Marker:
D 373935 co-mapping
with wht-7219 and wPt-
6869,

b Effects on the analysed traits of the alleles from the parent ‘Creso’
€ R2 (%) Is the proportion of phenotypic variance explained by the QTLs

Figure 3.
chromosome 7B and QTL image of
the relative disease severity (RDS)
trait in the Creso x Pedroso RIL
population. Interval distance are in
Kosambi c¢M and chromosome is
oriented with short arm at the top.
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The OTL was consistently detected in experiments of all years and
locations at LOD value very high, with % of explained variability ranging
from 30.9 (Egypt 2007) to 83.8 (Spain 2007) (Table 1). For macroscopic
components, the same QTL detected for field data was found and the
explained variability was 47 3% in seedlings and 52 8% in the adult
plant (Table 2). A QTL in the same marker interval was found for
microscopic components, with positive additive effect for Creso allele on
these traits and therefore on HR components, except for EST- where
the positive additive effect was for the Pedroso allele, indicating the
plant susceptibility to leaf rust. No QTL was found for EA-.
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