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•	 Soil applications generally last longer but can be leached from acidic, 
sandy soils. Avoid using higher rates than necessary as these can cause B 
toxicity in plants.

•	 Foliar applications act rapidly but timing of application is important to avoid 
irreversible damage. 65

IN FOCUS
Nutrient uptake and distribution by bread and durum wheat 
under drought conditions in SA
An important limitation to the production of durum wheat in SA is its poor 
adaptation to the alkaline, sodic soils of the cereal belt, which often results 
in nutrient imbalances in the crop. A field experiment was conducted at 
Palmer, SA, to measure the nutrient uptake and distribution between grain 
and straw of three bread wheat cultivars and nine cultivars and breeding 
lines of durum wheat. The purpose of the work was to characterise the 
patterns of nutrient uptake and to examine whether there were major, 
consistent differences between bread wheat and durum wheat. Rainfall 
during the growing season was below average and the crops suffered from 
drought stress after anthesis. Plants were marginally deficient or deficient 
in N, P and Zn, and B concentrations were high. Compared with bread 
wheat, durum wheat had a very much higher concentration of sodium (Na), 
higher concentrations of calcium (Ca) and S, but lower concentrations of 
K, magnesium (Mg), manganese (Mn) and Cu. Total amounts of P, Zn and 
Na in the shoot continued to increase throughout the growing season 
with significant increases occurring during grain filling, whereas there 
was little increase in the amount of N, K, B and Mn during grain filling. The 
maximum rate of nutrient uptake occurred before the time of maximum 
crop growth rate, and was in the order K (10.1 weeks after sowing), N (10.6), 
P (11.3), Mn (12.0), Zn (12.5) and B (14.6); maximum growth rate occurred at 
14.8 weeks. There was no consistent difference between bread and durum 
wheat in the partitioning of nutrients to the grain. The importance of N and 
Zn uptake to the growth of the durum wheat genotypes was shown by 
significant correlations between maximum uptake rates of these nutrients 
and maximum crop growth rate, with the strongest correlation being with 
Zn. Growth rate was not correlated with uptake rates of other nutrients. 
A number of genotypes of durum wheat had maximum rates of Zn and 
Mn accumulation up to twice those of the current commercial genotypes. 
Some of these lines have yielded well at Zn- and Mn-deficient sites which 
indicates that the micronutrient efficiency of durum can be improved. 
Late in the season the experiment showed signs of infection by crown rot 
(Fusarium graminearum Schw. Group 1). Durum wheat showed more severe 
symptoms than bread wheat and the number of white heads in durum 
wheat was inversely correlated with the concentration of Zn in the shoot 
during the pre-anthesis period. 66
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5.9	 Paddock nutrition

It is not uncommon for paddocks to have multiple nutrition deficiencies, or variations 
in nutritional requirements, even with a similar cropping history. Paddock history, past 
crop performance, fertiliser test strips and soil tests can help to determine the most 
appropriate decision about subsequent crop management. Fertiliser is a major cost. 
Fertiliser rates to meet crop requirements may be modified if residual fertiliser from 
the last season remains.
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