








  

Karoonda 

No significant response to P was observed in biomass production or in grain yield at 

Karoonda and therefore no PUE comparisons between varieties could be assessed 

(Table 1). This supports soil test results collected in the actual field trial which indicated 

sufficient levels of P were present. Karoonda soil test results also highlights the 

importance of correcting Colwell P values with PBI as a Colwell P value of 15 mg/kg 

would be considered below critical in most datasets. 

Overall 

While it appeared that some differences in PUE were expressed by different varieties of 

wheat and barley, unfortunately the degree of response was not large enough to identify 

significant trends. Insufficient amounts of P being applied in some instances (e.g. 

Minnipa) caused some uncertainty with the calculation of Ymax and therefore PUE. For 

the 2013 trials sites (year 2) lower P levels will be sought and P rates will be revised in 

order to overcome issues raised in 2012. 

 

Year 2: Further information can be found in the submitted 2014 progress report 

Site Selection 

Three experiments were conducted in 2013 at Minnipa, Mallala and Swan Reach.  

Results: 

Swan Reach 

Unfortunately no results could be obtained as the trial was devastated by sheep soon after stem 

elongation. 

Minnipa and Mallala 

Significant responses to P were obtained for both wheat and barley at both sites (Table 1). 

However, responses were generally lower than expected based on 2012 results and soil test 

analysis for 2013. In addition, the response to P was linear in most cases which was a surprising 

result given that P rates were increased to 25 kg P/ha in 2013 in order to overcome linearity 

observed in 2012. Unfortunately this means that we struggled to identify differences in 

responsiveness among varieties and to identify optimum P rates. In terms of PUE it is difficult to 

compare sites and years in order to see if consistency between crops exists as PUE 

determination is based on confidently identifying maximum yield values. For varieties where an optimum P rate can be identified there doesn’t seem to be a consistent trend between sites and 
across years.  

Sampling in 2012 showed that PBI values were in the moderate category (Minnipa – 78, Mallala – 113) therefore it appears that applying P in the form of TSP is quite inefficient on soils that are 

alkaline in nature even at moderate PBI levels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Table 1.  Average responses to P in experiments conducted in 2012 and 2013. 

 

 

Year 3: Further information can be found in the submitted 2015 progress report 

Site selection: 

Previous experiments conducted at MAC and Mallala in 2012 and 2013 revealed small 

significant responses to P applications among various wheat and barley varieties 

however no significant differences could be obtained for PUE potentially due to the 

relatively small yield response obtained. Trials were repeated in 2014 at Condowie and 

Sherwood where very low P levels (DGT, Colwell P) were measured in an attempt to 

generate greater yield responses to P and identify if there are any significant differences 

in PUE between varieties. 

Results: 

Significant responses to P applications and significant differences among varieties were 

obtained for grain yield in both wheat and barley at both sites (Table 3).  Despite overall 

larger responses to P compared to the 2012 and 2013 seasons there was no significant 

Variety x P interaction in either wheat or barley at either site. In other words, for both 

wheat and barley the yield differences among the 6 varieties were too small to pick up 

significant differences in their responsiveness to P. Barley varieties tended to yield 

higher than wheat especially at Condowie which in part can be attributed to the 

occurrence of yellow leaf spot at early development for susceptible wheat varieties 

(Scout, Correll) as the trial was sown into wheat stubble. 

 

Despite similar initial soil tests at the two sites (data not shown) responses to P at 

Condowie were smaller than those at Sherwood and the yield response was linear over 

the range of P rates.  The difference between the sites appears to be driven by P fixation 

and resulting fertiliser efficiency which has been effectively measured by PBI.  Fertiliser 

requirements at Condowie appear to be at least double that of Sherwood even though 

both sites had very similar starting available P levels  

 

While highly significant responses to P were obtained at Condowie the smaller response 

to P meant that  yields at the low P rates were not significantly greater than the control 

for a number of the varieties and significantly greater yields were only achieved at 25 or 

40 kg P/ha. Phosphorus deficiency could therefore be masked if trials on this soil type 

   P rate (kg/ha)   

Year Crop Site 0 2 4 8 16 Signif 

Yield 

response 

(%) 

2012 Wheat Minnipa 1905 1969 2121 2195 2365 P<0.001 24 

  

Mallala 1272 1393 1452 1511 1608 P<0.001 26 

  

Karoonda 361 396 399 415 375 P<0.05 4 

2012 Barley Minnipa 2115 2204 2168 2333 2548 P<0.001 20 

  

Mallala 1644 1859 1910 2025 2134 P<0.001 30 

  

Karoonda 922 978 955 1002 963 NS 0 

2013 Wheat Minnipa 2015 2125 2146 2207 2336 P<0.001 16 

  

Mallala 2683 2729 2771 2779 2812 P<0.01 5 

2013 Barley Minnipa 2589 2683 2744 2833 2852 P<0.001 10 

  

Mallala 3064 3106 3187 3173 3247 P<0.001 6 







  

Articles produced in Eyre Peninsula Farming Systems Summary for years 2012, 2013 

and 2014 

Articles produced in Mallee Sustainable Farming  Compendium for years 2013 and 2014 

Article produced for Hart Field Site Results Summary 2014 

You tube video 2015 to be produced for the SAGIT facebook page 

 

Path to Market: 

Education, further articles, field days, presentations and manuscripts. 

 

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

work and partnerships. 

 

Phosphorus deficiency still occurs in several regions across S.A. with major yield 

limitations occurring due to inadequate applications of P.  Low soil P test values are 

commonly associated with soils that have moderate to high P buffering indices (> PBI 

100) implying that replacement P programs may not be sufficiently accounting for the 

low fertiliser recoveries, thereby generating inadequate P replacement rates. In some 

cases application rates > 40 kg P/ha might be required to maximise yields, a fertiliser 

rate that under some circumstances might not be the most economic if yields are low. 

Identifying these sites and assessing under which circumstances (yield potential, 

fertiliser prices) high rates of P are economically-viable will add vital information to 

the grains industry. 

 

Wheat and barley varieties may vary in their responsiveness to P either by having root 

traits that increase access to soil P or by more efficient use of the P that is taken up.  In 

combination with different yield potentials external P requirements and phosphorus 

use efficiency (PUE) could vary. Identifying varieties that have greater PUE in deficient 

soil is of great interest to many farmers in S.A. due to the relatively low P levels driven 

by moderate to high P fixing soils in several regions. Recent NVT trials indicate that 

selected new varieties of both wheat and barley will provide major opportunities to 

increase yields in S.A. broad acre agriculture. Therefore it would be of great 

significance to the grains industry of these new varieties are assessed for PUE and 

might become an economic option on these problematic soils. 

  This work will be investigated through a new SAGIT funded project titled “Reassessing the value of P replacement strategies on fixing soils”. 
 

 

 




