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Effects of breeding on morpho-physiological traits

A set of 20 cultivars from different eras of breeding - old (1920-1960), intermediate (1960-1974) and modern (with Rht genes) - were compared to evaluate the effects of breeding on phenology, yield

potential and leaf and canopy traits.

The earliness of modern cultivars was achieved by an
Increased earliness per se and a reduced photoperiodic 160
sensitivity, although some cold requirements are still 150 r o S

present (Figure 1).

Figure 2. Relationship between total N present in the above ground biomass
per m? and year of release. Vertical lines represent r standard error.
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The increased earliness contributed, together with the
Increase In kernel number, harvest index and total
nitrogen uptake (Figure 2), to the improved vyield
potential (by 57%). By accessing syriacum
germplasm, Italian breeders achieved a substantial
Improvement Iin the earliness and productivity of
durum wheat well before the introduction of Rht

Figure 1. Individual cultivar response to vernalization and photoperiod in genes. Modern cultivars also out-performed their
thermal time to anthesis. Black symbols: landraces and cultivars in the old predecessors both when sown later and when

group; grey symbols: cultivars in the intermediate group; white symbols:

cultivars in the modern group.

provided with suboptimal levels of N fertiliser.

Leaf area, specific leaf area, specific
leaf nitrogen content and stomatal
resistance were all negatively
correlated with year of release,
whereas canopy temperature showed
a positive correlation. The substantial
reduction in plant height, by which
the rise In harvest index was
achieved, was partly responsible for
the rise In canopy temperature,
acting via its effect on aerodynamic
resistance. Senescence, when
expressed In thermal time after
anthesis, was delayed for the modern
cultivars (Figure 3). The association
of senescence onset with earliness
suggests a likely role of Iincreased
earliness In delayed senescence.
The vyield increase over time was
correlated with a decrease In
stomatal resistance and in specific
leaf nitrogen content.
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Figure 3. Temporal trends for the onset of
senescence (BS) relative to anthesis date (A), and
rate of senescence.

Grain and

The relationships between grain yield and quality of 75 cultivars including Italian durum

wheats from different eras of breeding

year trial under a Mediterranean environment. The lower protein percentage of modern
cultivars was caused by the dilution effect of their heavier kernels and was associated with

a stronger gluten.

The effect of alteration in the sowing

the balance of gluten components, and the resulting changes in dough properties were also

assessed on different durum wheat cu

The alveographic P/L ratio was halved in the March sowing as a conseqguence of a doubled

semolina quality

and an ICARDA collection were analysed in a two-

date of durum wheat on both the protein content and

tivars.

dough extensibility (L). P/L variation
variation in P.

Late sowings induced changes in
percentage leading to a decreased gl
during later stages of grain filling were
murru) cultivar, indicative of increasing
gluten (lower gluten index) of the

gliadin:glutenin ratio throughout grain filling of the early sowing (in collaboration with J.
Dexter, B. Marchylo, L. Schlichting, Canadian Grain Commission, Winnipeg, Canada).
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petween cultivars, on the contrary, was governed by

gluten index with a parallel increase in glutenin
ladin:glutenin ratio. Decreasing gliadin:glutenin ratios
observed in both a modern (Svevo) and an old (Trigu
proportions of polymeric glutenin protein. The weaker

old cultivar T.murru was associated to a high

Reduced tillering

The tin gene has been found to reduce tillering and confer gigas features in bread wheat. The
pleiotropic effects of the tin gene transferred from bread wheat to the tetraploid background of durum
wheat via interspecific crosses have been studied.

Low tillering was genetically associated to greater grain yields per ear, mainly resulting from a greater
spikelet fertility and a lower incidence of sterile spikelets. The increased ear fertility did not determine a
reduction in kernel weight, as low tillered lines also showed heavier kernels.The increase in Hl
resulting from the reduced tillering was less than expected due to the concomitant increase in chaff
weight and culm density.
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120 With the aim of optimizing management practices, the Agricultural Production System SiMulator (APSIM) has been calibrated,
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validated and used. The use of a specific phyllochron for each sowing date and cultivar improved anthesis prediction and other
aspects of the model. Optimal sowing date and cultivar choice was investigated in a Mediterranean climate where crop yield Is
constrained by waterlogging in winter on clay soils and terminal water deficit in spring. Fig. 4 shows the average monthly
rainfall between the 1959-82 and 1983-06. A decrease of 28 mm In total seasonal rainfall can be observed over the period
1983-2006 compared with 1958-1982, mainly caused by rainfall reductions in winter. In the same period, rainfall at the end of
the growing season between April and June increased slightly. In Fig.5 the averaged yield simulated over seven fixed sowing
dates for the early cultivar Simeto between the two periods 1959-1982 and 1983-2006 were compared. Higher yields were

123456 78910111 Simulated for the October, November, December sowings in the last 23 years than in the previous period when rainfall was
Month greater (Fig. 1). Sowing early (October or November) can give higher yields than December sowings only in the absence of

Figure 4 . Average monthly rainfall of
the 1959-1982 and 1983-2006 periods.

waterlogging during winter (in collaboration with S. Asseng, CSIRO, Perth, Australia).

Figure 5. Simulated grain yields of cultivar
Simeto over seven sowing dates for the 1959-

The recent developed FAO AquaCrop model is being tested for durum wheat under Mediterranean environment (in 1982 and 1983-2006 periods.
collaboration with P. Steduto, Chief of the Land and Water Division, FAO).
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