








  

number of NVT trials was analysed for grain nutrient concentration and protein and these results were used to select the seed sources for the year’s work.  The seed from each selected site was 
graded into two sizes (>2.8 mm and 2.5-2.8mm) in 2012 and 2013 and three sizes (2.2-2.5, 2.5-2.8 
and >2.8 mm) in 2014.  The protein concentration and grain nutrient concentration was measured 
for each size class.  Between three and seven varieties were grown in the experiments.  The trials 
were grown at Minnipa and Turretfield (2012-2014) and Karoonda (2013-2014). 

B. Effects of seed nutrient loading 

Mace wheat was grown at Warooka and Turretfield and a number of late-season nutrient 
treatments imposed to manipulate seed nutrient concentration.  Additional N (15 kgN/ha as foliar 
urea) and micronutrients (2 kg/ha of Zn, Mn and Cu as a foliar spray) were applied at the 
following developmental stages: flag leaf emergence, booting, watery ripe and soft dough.  
Additional P was applied at sowing to promote P uptake and grain P.  There were 12 treatments, 
combining 3 fertiliser treatment (N, N+P, N+P+micronutrients) and 4 times of application.  Based 
on the nutrient analysis of the seed, a subset of samples showing the widest range in grain 
nutrient concentrations was selected for trial work in the following year. 
 

RESULTS 

Variation in grain nutrient concentrations 

Average values for nutrient concentrations of Mace were consistent with previously reported 
concentrations from SA, but there was up to a 3-fold variation in nutrient concentrations among 
the sites (Table 1).  Seed from Nangari in the mallee consistently had the lowest grain nutrient 
concentrations and seed from Turretfield generally had the highest nutrient concentrations (Table 
2) 
 
Table 1. Average, standard deviation (SD) and the minimum and maximum values for grain 

of Mace wheat sampled from NVT trials in SA in 2011-2013.  The averages for South 

Australia from an earlier survey by Norton and the critical values for grain nutrients 

reported by Reuter and Robinson are also shown 

  GPC Fe Mn B Cu Zn Mg K P S 

Mean 11.0 29 40 1.7 3.9 18 1154 3909 2715 1434 

Std dev 1.71 4.7 8.5 0.74 1.08 4.2 105.3 435.0 535.0 162.1 

Minimum 8 16 26 0.9 1.4 9 990 3300 1600 1090 

Maximum 15 38 62 3.6 5.3 29 1340 5000 4000 1720 
 
SA average 

 
30 41 1.9 4.9 23 1278 4641 3354 1729 

Crit. value 
  

20 <2 1-2.5 5-15 
 

5000 2700 1200 

 
Table 2.  Mean nutrient concentrations in Mace wheat from trials 2011-2013 at three NVT 

sites 

  GPC Fe Mn B Cu Zn Mg K P S 

Nangari 9.8 27.8 34.6 2.3 4.2 10.8 1047 3300 1863 1390 

Turretfield 12.2 31.8 45.4 1.1 4.8 19.0 1260 4467 3467 1543 

 
Effect of seed source on yield 

Seed source significantly influenced yield in six of the eight experiments but the effects were small 
and were sometimes dependent on the variety and/or seed size.  At Minnipa and Turretfield the 
source of seed affected yield in two of the three years of trials but at Karoonda yield was not 
affected by seed source in either year.  The average yield difference between the best and worst 
seed sources was 5-10%.  Where the effect of seed source interacted with either variety or seed 



  

size, there was no consistent pattern in the data. Seed from Nangari generally produced the lowest 
yields while seed from Turretfield generally produced the highest.  An example of the differences 
in growth is given in Appendix 1.  No single grain characteristics could explain the effect of seed 
source in every case, but of the grain nutrients, P, K and to a lesser degree Zn were commonly 
associated with variation in yield. This was the same whether the concentration of the nutrient 
(mg/kg) or the mass of the nutrient (mg/seed) was considered.  Based on the relationships 
between yield and grain P concentration for seed from the different sites, it was predicted that 
using seed from a site where P concentration was 4000 mg/kg compared to one with 3000 mg/kg 
could improve yield by 2-3%.  At a grain price of $270/t this equates to an additional $5-8/t/ha, so 
at a base yield of 3t/ha it would be equivalent to an additional $15-24/ha. 
 In 2013 seven varieties were compared and seed source significantly affected the rankings 
of varieties.  While varieties like Gladius, Mace and Scout ranked consistently with all seed sources, 
Estoc, AGT Katana and to some extent Emu Rock showed different rankings depending on seed 
source (Table 3): for example, with seed from Wanbi, Estoc was the highest yielding variety (3.34 
t/ha) but with seed from Booleroo (2.79 t/ha), Mitchellville(2.87 t/ha) and Wolsely (2.71 t/ha) it 
was the lowest yielding variety.  Similarly Emu Rock grown using seed from Booleroo (3.69 t/ha), 
Nunjikompita (3.61 t/ha), Mitchellville (3.35 t/ha) and Wanbi (3.37 t/ha) performed well, but if 
seed from Nangari (2.85 t/ha) or Turretfield (3.29 t/ha) was used it ranked poorly.   Ideally, 
varieties should be compared with seed from the same source to overcome potential confounding 
effects.  
 
Table 3. Ranking of varieties from seed from different NVT trials when grown at Turretfield 

in 2012. Yields are ranked within each seed source, with rank 1 = highest yielding variety. 

Vriety Source of seed  

 
Booleroo M’ville Nangari Nunjikompita Turretfield Wanbi Wolseley 

AGT 
Katana 5 3 6 2 1 3 5 

Emu Rock 1 2 5 1 5 2 2 

Estoc  7 6 3 4 3 1 7 

Gladius 6 6 7 6 6 7 6 

Mace 2 1 1 3 2 5 1 

Magenta 4 5 4 5 7 6 3 

Scout 3 4 2 - 4 4 4 

 
Seed size and seed nutrient concentration 

Nutrient analysis of the graded seed from 2012 and 2013 showed no consistent effect of seed size 
on grain protein or nutrient concentration in the grain.  An example is given in Table 3. While 
thousand grain weight differed by more than 2x there was relatively little variation in nutrient 
concentrations. 
 
Table 3.  Thousand grain weight and nutrient concentration in different size categories for 

seed from Nangari. 

Seed 
size 

(mm) 

TGW 
(mg) 

GPC 
(%) 

P 
 

K S 
(mg/kg) 

Zn Mn 

<2 15.6 10.8 1830 3566 1363 10 31 

2-2.5 28.2 10.4 1755 3725 1335 10 33 

2.5-2.8 39.5 10.5 1833 3796 1353 10 34 

>2.8 48.9 11.3 2046 3773 1450 11 36 







  

to check the nutrient levels in grain.  

 Using large seed or graded seed improved yields by up to 5% but the yield 
benefit depended on the site. 

 Grading the seed was not an effective way to alter nutrient profiles in the grain 
because it did not significantly shift the nutrient concentrations. 

 Improvements in seed quality will be most beneficial in high yielding 
environments. There appears to be little benefit at sites where yields are less 
than 2-2.5 t/ha 

 Late foliar application of micronutrients and N targeting the period from flag 
leaf emergence to early grain fill can enhance seed nutrient concentrations. 
 

2. Potential industry impact 

 Growers, especially those achieving high yields, should to be aware of the 
potential effect of seed source and size to yield. 

 There may be limited to no benefits to yield of higher seed quality in lower 
yielding environments. 

 Seed nutrient concentrations can vary 2-3 fold depending on source and even 
when grown under high levels of management such as the NVT trials, grain with 
nutrient levels below critical values can be produced.  Grain analysis is an 
effective means of assessing grain quality. 

 Variation in relative yields among varieties due to seed source means that 
variety comparisons should ideally use seed from the same site.  This confirms 
the practice currently adopted by NVT and GRDC. 
 

3. Publications and extension material 

 A summary of the results were presented in the EP Farming Systems Result 
summary in 2013 and 2014 (Appendices 2-4) 

 The trial work was presented at the MSFS field days in 2013 and 2014 

 The results were presented to a meeting of the SA Crop Science Society (August 
2015) 

 

POSSIBLE FUTURE WORK 
Provide possible future directions for the research arising from the project including potential for further 

work and partnerships. 

1. Enhancing seed P  

There is limited information on the ability to manipulate seed P concentration 
by fertiliser management.  The few published data show little change in grain P 
with foliar P, but the grain P levels were high to start with. 
 
An associated question is whether there is a maximum P concentration beyond 
which there are no longer benefits.  The current work showed potential yield 
gains with P concentrations up to 4000 mg/kg at some sites, a value well above 
the state average 

 

2. Better defining the environments that will benefit from high seed quality 

The lack of response in experiments where yields were less than 2-2.5 t/ha was 
unexpected and suggest that farmers in lower yielding environments may not need to 
be too concerned about seed quality as long as the background level of soil fertility is 




