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Summary

Durum wheat is a relatively new crop in South Australia and many
of the current varieties yield poorly compared with adapted bread wheats.
A series of experiments was conducted to examine the growth and
nutrient uptake of durum and bread wheat at a number of sites in South
Australia. The experiments examined the response to water stress, the
pattern of root and shoot growth, soil water extraction and nutrient
uptake among a range of adapted bread wheat and durum wheat
cultivars. Seasonal conditiors varied considerably over the 3 years, with
severe drought occurring in 2 years. Consequently growth and yield

varied greatly between experiments.

Durum wheat cultivars had a high grain yield, similar to or higher
than bread wheat, when grown in favourable conditions. However,
when water stress was induced, the reduction of grain yield in durum
wheat cultivars was higher than that of the bread wheat cultivars.
Calculation of a drought susceptibility index (S) showed that durum
wheat cultivars were more susceptible to drought than bread wheat. The
yield components of durum wheats were all more sensitive than those of
bread wheat showing that the greater sensitivity of durum wheat was

evident throughout its growth cycle.

Durum wheat cultivars generally had a higher kernel weight than

bread wheat cultivars, although they tended to produce fewer
fo

kernels/m2. This appeared to be related/\durum wheat tillering less and

producing fewer ears/m2. Where durum wheat produced a similar

number of ears/m?2 to bread wheat, grain yield was higher because of its
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kernel weight. Therefore, although most yield components of durum
wheat were more sensitive than those of bread wheat, the ability to
produce larger number of fertile tillers/ m2 appears to be important in

affecting the yield of durum wheat relative to bread wheat.

The early vigour of durum wheat was less than that of bread wheat.
Durum wheat cultivars consistently producelfewer tiller/ m? and less dry
matter than‘y bread wheat. This may result in low water use efficiency
(WUE) in durum wheat because the loss of water £sem evaporation from

the soil surface early in the growing season maybe high.

Specific root length for both durum and bread wheat at all sites was
generally lower than published values for wheat from Australian sites.
Root growth of durum was not less than that of bread wheat when grown
in a fertile soil, however durum's root growth was less than that of bread
wheat when compared at a site with poorer fertility. Although - there

they wrere
were differences in root growth between genotypes, i+ not highly
correlated with water use or yield. It is suggested that other factors may be

more important than total root length in determining water use and

grain yield.

The concentration of nutrients were found to be deficient for
nitrogen, phosphorus, potassium, and zinc while boron concentration
was found to be high. These nutritional problems are often found to
inhibit plant growth and yield in South Australian wheat growing areas,

in . S : .
but at the present experiment, the concentratiors of nutrients were not

- A
significantly different between durum and bread wheat. However, there
were large differences in the sodium concentration and uptake between

durum and bread wheat, with the concentrations of sodium being much
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important nutritional constraint for durum wheat in South Australia.
However, some genotypes were able to maintain growth and yield despite
high sodium concentrations, suggesting it is feasible to breed for greater

salinity tolerance.

Despite the limited range of genotypes used in the study, a number of

conclusions can be drawn from this study:

(1) Under glasshouse and field conditions, it was found that durum
wheat has a potential to produce a comparable yield to bread wheat when
soil moisture deficits do not limit growth, or when foliar disease is severe.
However, when growing under water deficits or nutritional stress, the yield

of durum wheat was reduced more than bread wheat;

(2) The greater sensitivity of durum wheat to water stress compared to

bread wheat occurred in most yield components;

(3) The early vigour of durum wheat was poor which may affected its

ability to use water efficiently, especially in low rainfall areas;

(4) Root growth in the subsoil of durum wheat was less than that of
bread wheat when grown in a nutritional poor soil, but not a more fertile soil,
suggesting that sensitivity to nutrient stress may be an important factor in

root growth and use of subsoil moisture reserves.

(5) High sodium concentrations were measured in durum wheat shoots
and this may be a potential constraint of durum wheat production in the

sodic soils of South Australia.
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