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N-Shield EEF evaluation, 3 products, 13 trial sites, 2024 
Key points

 ● Given the right seasonal conditions, the N-Shield products tested provided significant yield benefits and 
worked as intended i.e. as added insurance against nitrogen losses. 

 ● There were no significant yield decreases when either granular EEF product was used. This validates 
these inhibitors do not negatively impact crop growth, even if seasonal conditions do not result in 
volatilisation or leaching events. 

 ● UAN Guard at Wandering, Nyabing and Jacup, did however result in some yield decreases over UAN.  
This will be further investigated in the Summit 2025 EEF trial program.

 ● When using EEF products, it should be understood yield increases are subject to seasonal conditions 
and should not be expected in every paddock, or in every season. We recommend growers discuss their 
potential benefits with Summit and be strategic with their use.

Summit Fertilizers Trial Summary

Background and aim

Under increasing market, production and environmental 
pressures, maximising the efficiency of applied nitrogen 
fertilizers is of increasing importance to growers. Enhanced 
Efficiency Fertilizers (EEFs) have come into the Western 
Australian industry spotlight recently, as they aim to provide 
greater availability and retention of applied nitrogen, 
reducing losses to waterways and into the atmosphere. 

With this emerging choice of EEF products, Summit 
Fertilizers trialled several N-Shield EEF products in 2024. 

These products were tested as an insurance, taking into 
account there would not always be conditions conducive 
to significant N losses. 

Summit conducted a state-wide project investigating the 
application, use cases and benefits of the N-Shield urease 
and nitrification inhibitor products. As explained (right), they 
can be applied to granular urea or with diluted UAN.

Product Overview

N-Shield NBPT

N-Shield NBPT is a Summit Fertilizers product  
coated on urea. It contains N-(n-Butyl) thiophosphoric 
triamide (NBPT), a compound that directly interrupts 
hydrolysis, the process in which urease enzymes in the soil 
act on urea to convert nitrogen from the amine form (NH2) 
to volatile ammonia gas (NH3). NBPT decreases the activity 
of urease enzymes for a period of time to prevent nitrogen 
losses to the atmosphere through volatilisation of ammonia 
gas (NH3).

N-Shield Dual

N-Shield Dual is also coated on urea. It contains both 
NBPT and Dicyandiamide (DCD). DCD is a compound 
that inhibits the nitrification process, in which ammonium 
(NH4) is converted to nitrate (NO3), a compound that is 
highly plant-available but also highly prone to leaching. 
This also indirectly prevents losses from denitrification in 
waterlogged soils. N-Shield Dual is designed to slow this 
conversion process long enough to reduce losses through 
both leaching and volatilisation events. 

N-Shield UAN Guard

In 2024, Summit also trialled a liquid EEF product,  
N-Shield UAN Guard. This product is designed to be 
diluted in UAN and contains DCD. It is intended to function 
the same way as the DCD component of N-Shield Dual, 
in that it reduces losses via nitrate leaching. N-Shield UAN 
Guard is unique in that it is stable and designed for use 
with UAN.

Figure 1 illustrates the process of nitrogen breakdown, with the NBPT 
and DCD modes of action shown in green and blue respectively.
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Trial design

Summit Field Research conducted 13 EEF trials in 2024. 
The trials were all designed in a way that included urea and 
UAN as control treatments, with the various EEF products 
compared to these untreated nitrogen sources, at the 
same nitrogen rate across all treatments. 

N-Shield NBPT and N-Shield Guard were only applied as 
post-emergent products. N-Shield Dual was applied as a 
seeding product as well as a post-emergent product. This 
was to determine if the DCD would benefit the crop from 
preventing early nitrogen losses through leaching after 
germination rainfall events.

Sites were selected across the Western Australian growing 
region and were primarily in sandy or loamy soil types. 
Crops included wheat, barley and canola. Nitrogen rates 
remained the same across all treatments at each site, with 
the exception of the Wandering canola site, which had  
four nitrogen rates. 2024 trial site information is listed in  
Table 1 (below). Note, some areas received low-decile 
rainfall (primarily southern regions), while some northern 
growing regions received decile 10 rainfall. 

Results
Rainfall patterns and timing of nitrogen application were 
key as to how effective these EEF products performed. 
This is because volatilisation and nitrification events are 
heavily driven by rainfall and weather conditions.

Data from Summit trials revealed several positive yield 
improvements from applying each N-Shield EEF product 
at ten different sites across the state. Depending on local 
weather and rainfall patterns, these ranged from 2% to 
47% yield benefit over straight urea or UAN. 

N-Shield Dual had the highest average positive yield 
bonuses of 5%, followed by NBPT (3%) and finally Guard 
(0%) across all ten sites. A standout was the Mingenew trial 
which experienced ideal conditions for both volatilisation 
and nitrification The end result was 46%, 47% and 5% 
yield bonuses for NBPT, Dual and Guard respectively. 

Site Crop Soil type
Growing season 

rainfall (mm)
Decile Total N (kg)

Badgingarra Wheat Sand 331 4 120

Corrigin Barley Sand 267 5 100

Dalyup Wheat Sand 242 1 120

Eradu Wheat Sand 568 10 120

Frankland Canola Sandy Loam 377 5 180

Goomalling Wheat Loamy Sand 219 7 120

Jacup Wheat Sand 250 5 105

Maya Wheat Sandy Loam 285 9 90

Mingenew Wheat Sand 481 10 120

Mukinbudin Wheat Loamy Sand 145 4 75

Nyabing Barley Sand 278 4 110

Wandering Canola Loamy Sand 432 4 150

These high yield increases bring the averages up across all 
products/sites. If they are excluded, there is a 1% average 
yield increase across all ten sites for both NBPT and Dual, 
with 0% observed for the UAN Guard treatment.

Average yield benefits, however, are not the most effective 
way to analyse the efficacy of these EEF products, as they 
are designed as an insurance against nitrogen losses under 
conditions conducive to leaching or volatilisation. As such, 
it cannot be expected to see any yield benefits at sites 
which did not experience such conditions. The northern 
growing regions experienced high, but patchy rainfall 
with the growing season condensed between June and 
September. This patchy rainfall provided ideal conditions 
for volatilisation events, as there were periods of warm 
windy conditions along with moist soil. With above average 
rainfall resulting in a reasonably full profile, conditions 
were also conducive to leaching losses, particularly at the 
sandier sites.

Mingenew experienced the most volatilisation and leaching 
in 2024. Product was applied to warm, moist soil which 
allowed the NBPT to reduce volatilisation losses, followed 
by heavy rainfall 3 and 10 days later at this sandy site. It 
all provided the perfect opportunity for the DCD product 
to minimise nitrification losses. Interestingly, also at the 
Mingenew site, it can be clearly observed that Guard 
performed significantly worse than Dual, which also 
contains DCD. The reasons for this are unclear, however 
the trend was replicated over several sites, with Guard 
frequently performing worse than Dual. 

While not all 2024 sites showed significant yield increases, 
it demonstrates the fact that these EEF products are 
extremely weather dependent as to how effective they are. 
This also reaffirms they are designed as an insurance policy 
against potential nitrogen loss.

Figures 2-4 show % increase in yield (t/ha) over straight 
urea for NBPT and Dual, and over UAN for N-Shield Guard.

Table 1. 2024 EEF trial site information.
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Figure 2. Percentage increase over urea for N-Shield NBPT at all sites.

Figure 3. Percentage increase over urea for N-Shield DUAL at all sites.

Figure 4. Percentage increase over UAN for N-Shield UAN Guard at all sites.
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BiOWiSH biological EEF trial summary, 12 trial sites, 2024 
Key points

 ● 2024 trials demonstrated potential for yield and profitability increases when applying BiOWiSH to fertilizer in wheat 
and canola.

 ● Yield increases up to 18% in wheat and 14% in canola were achieved.

 ● Not all sites had improved yield, although in wheat and canola, no site had any significant decrease in yield compared 
to urea. This observation indicates BiOWiSH did not negatively impact on crop growth, even when conditions were 
not ideal for the bacillus to colonise the soil around crop roots. 

 ● It was observed that all sites with rainfall greater than decile 5 had positive yield increases when BiOWiSH was applied. 
Many sites with decile 5 rainfall or below had minimal improvement compared with straight urea.

 ● At two barley sites there was a negative yield response. The reason for this is currently not understood and will be 
investigated further in 2025, along with more trials in wheat and canola. 

Summit Fertilizers Trial Summary

Aim

Summit Field Research incorporated BiOWiSH into  
12  trial sites across all areas of the Western Australian 
growing region in 2024. The objective was preliminary 
testing of BiOWiSH under WA growing conditions and  
our broadacre farming systems.

While there is already extensive international research on 
this product, Summit wanted to determine its efficacy in 
our unique farming conditions. 

Trial design

BiOWiSH was applied at all Summit trial sites where urea 
was used as the nitrogen source. 

Coated on urea, BiOWiSH was applied at seeding and at 
subsequent in-season applications, typically at three leaf 
and mid-tillering growth stages for wheat and barley,  
and at 4-6 leaf and bulking stages for canola.

Application rates were matched to the control 
urea treatment, which reflected district 
practice for the location of the trial.

BiOWiSH was directly compared to urea as 
the control treatment, and was applied to 
wheat, barley and canola crops. 

Site information for all 2024 BiOWiSH  
trial locations is given in Table 1 on the  
next page.

Figure 1. Simplified diagram illustrating the pathway of nutrient uptake 
by plant roots using the rhizophagy cycle.

Background

BiOWiSH is an enhanced efficiency fertilizer (EEF) which 
makes use of a proprietary bacterial blend (bacillus sp.) 
formulated to increase crop yields and profitability. The 
bacteria make use of the rhizophagy cycle found in all 
plants, including broadacre crops such as wheat, barley, 
canola and oats, as well as horticultural and tree crops. 
The bacillus form a symbiotic relationship with plant roots, 
increasing root biomass and stimulate other bacteria in the 
root zone to accelerate nutrient uptake.

Using BiOWiSH requires no practice change to implement 
in broadacre farming systems as it is applied to soil via 
coated fertilizer, or diluted in UAN.

Microbes recharge with
nutrients from the soil

Plant root hairs

Nutrients extracted from
microbes within the root

N SKP
Plant root tip

Microbes enter 
root hairsMicrobes exit

root hairs

For more information talk to your local Summit Area Manager
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Emergence

In-season emergence counts identified several sites in 
which the BiOWiSH treatment showed greater emergence 
than the urea control. While none were statistically 
significant, visually the differences were clear to the eye. 
Figure 2 shows the percentage change in emergence 
counts relative to the urea control treatment. 

Site Crop Soil type
Growing season 

rainfall (mm)
Decile Total N (kg/ha)

Badgingarra Wheat Sand 331 4 120

Corrigin Barley Sand 267 5 100

Dalyup Wheat Sand 242 1 120

Eradu Wheat Sand 568 10 120

Frankland Canola Sandy loam 377 5 180

Goomalling Wheat Loamy sand 219 7 120

Jacup Wheat Sand 250 5 105

Maya Wheat Sandy loam 285 9 90

Mingenew Wheat Sand 481 10 120

Mukinbudin Wheat Loamy sand 145 4 75

Nyabing Barley Sand 278 4 110

Wandering Canola Loamy sand 432 4 150

Table 1. Basic site information for all 2024 BiOWiSH trial locations*.

* Individual soil test results are available for each site

Figure 2. Percentage change (%) in crop emergence (plants/m2) of BiOWiSH relative to the urea control treatment.

NDVI

Biomass measurements recorded at most sites in general 
did not identify any visual or measured differences in NDVI 
between urea and BiOWiSH. Exceptions were Dalyup 
and Goomalling. NDVI was significantly higher at Dalyup 
(p<0.05) (Figure 3), and visually greater at Goomalling 
(Figure 4).

Figure 3-NDVI Measurements at Dalyup Figure 4-NDVI Measurements at Goomalling
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Yield

Harvest data from all sites revealed an overall average yield 
increase of 3.1% in wheat and 11.4% in canola. Barley, 
however, did not perform as well, and showed a 5.5% 
decrease in overall yield at two sites, when compared 
to urea. No sites showed statistically significant yield 
increases, however some individual sites did have large 
yield increases, such as 18% at Mingenew (wheat) and 
14% at Frankland (canola) . Figure 5 shows the wheat yield 
difference over urea control treatment at all sites in 2024.

Figure 5. Average yield increase in wheat (t/ha, %) over urea at all sites. Figure 7. Indicative gross margins ($/ha) at all sites.

Figure 6. Canola yield (t/ha) at Frankland and Wandering in 2024.

Trial economics

Indicative gross margin calculations ($/ha) showed an 
overall profitability increase of 3.5% across all wheat sites 
when BiOWiSH was applied. Furthermore, canola crops 
showed a 13.1% increase in gross margins, while barley, 
unsurprisingly, showed a -15.6% profitability when treated 
with BiOWiSH.

Figure 7 displays the % difference in gross margin  
over urea for all BiOWiSH treatments at each site, 
excluding barley.

Interestingly, wheat protein was higher under the BiOWiSH 
treatment at all sites. This could be due to in-season 
applications of BiOWiSH increasing nitrogen uptake from 
post-emergent N applications. The result was a lift in grain 
receival quality at many sites, which increased profitability 
for BiOWiSH treatments at these sites.

Figure 8. Wheat protein for BiOWiSH (dark blue squares) was  
increased across all sites, between 0.5 - 1%, compared with  
nil BiOWiSH treatments (light blue dots).

Yield differences were observed between urea and 
BiOWiSH at both canola sites (Figure 6). Canola at 
Frankland had a 14% yield increase and wandering had a 
9% increase over urea. Barley results showed a -4% yield 
response to BiOWiSH at Corrigin and -7% at Nyabing.
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H2Optimise tested at  York, Bolgart and Narrogin, 2024 
Key points

 ● 2024 trial results from York, Bolgart and Narrogin showed new wetter-humectant ‘H2Optimise’ performance based on 
emergence, biomass and yield was at least equal to the current market leader.

 ● The trials showed H2Optimise is fully compatible with Summit UAN and can be applied at sowing via liquid injection 
without extra mixing procedures.

 ● The Summit Field Research team plan to have more trials in 2025 to further examine optimal use rates and application 
methods across WA.

Trial aim

To test H2Optimise, a new specially formulated wetter-
humectant formulation against a current market leader, 
straight UAN and no wetting agent.

Background and agronomy details

The issue of non-wetting soils confronts many growers 
across Western Australian and significant yield penalties 
are likely when the season break and/or  
in-season rainfall happen to be light or patchy. 

There are many soil wetting agents out there and many 
claims. Nevertheless, there is always room for a new 
product if it can be proven to offer premium performance 
and features like extra convenience or reliability.

Results

Growers will recall the challenging start to the 2024 
growing season. After a slow start, trials at York, Bolgart 
and Narrogin showed H2Optimise achieved emergence 
(Figure 1), biomass and yield efficacy that were at least 
equal to the current market leading wetter product.

Performance and convenience

Benefits of H2Optimise include:

 ● easy to use;

 ● fully compatible with Summit UAN. It can be added 
directly to UAN and applied at sowing via liquid injection 
without extra mixing procedures; 

 ● and can be stored in a diluted UAN suspension safely 
without risk of sedimentation or separation for up to two 
years. Hence, mixed solution could be carried over from 
one season to the next if required.

More trials are planned for 2025 to further examine optimal 
use rates and application methods across WA.

For more information talk to your local Summit Area Manager

Summit Fertilizers Trials Update

Figure 1. In three trials in WA in 2024, H2Optimise had at least equal 
performance to the current market leader. These independent trials 
were conducted by SLR and Summit would like to thank N-Shield for 
making the results available.
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Table 1. Soil test results

Depth
cm

pH
[CaCl2]

P Col
mg/kg

PBI
DGT-P
µg/L

K Col
mg/kg

S
mg/kg

Org C
%

NO3-

mg/kg
NH4+

mg/kg
Cu

mg/kg
Zn

mg/kg
Mn

mg/kg
Sand

%
Silt
%

Clay
%

0-10 4.9 12 21 28 36 14 1.4 18 2 0.2 0.7 2.9 95 3 5

10-20 4.3 7 38 7 25 8 0.9 6 1 0.1 0.2 0.7 94 4 5

20-30 4.3 5 37 7 25 8 0.6 4 1 0.1 0.1 0.3 93 5 5

Enhanced Efficiency Fertilizer products, Mingenew, 2024 
Key points

 ● Decile 10 GSR (210mm above average) provided ideal conditions to demonstrate N-Shield EEF product 
performance. 

 ● N-Shield NBPT yielded significantly higher than Urea; N-Shield DUAL had a notable yield increase.
 ● N-Shield NBPT had the highest indicative gross margin at $1050/ha, compared to $730/ha for urea.
 ● Both N-Shield granular products had the greatest economic margins. 
 ● Summit’s new biological EEF, BiOWiSH, had an 18% yield benefit, with good protein levels and a 36% 

margin increase over urea. 

Trial aim

Summit Field Research conducted fourteen independent 
trials across the WA growing region in 2024 to test several 
enhanced efficiency fertilizers (EEF). This Mingenew trial 
aimed to identify the efficacy of three N-Shield products, 
which included two granular:

 ● Urea N-Shield NBPT; and,

 ● Urea N-Shield DUAL;

and one liquid product - N-Shield UAN Guard.
 ● Furthermore, BiOWiSH, a biological EEF was included 

to test its efficacy in light sands around Mingenew. 

Background and agronomy details

The N-Shield NBPT product is formulated to reduce 
nitrogen losses via volatilization, while the DUAL 
product combines NBPT and DCD, and is designed to 
reduce nitrogen losses through soil leaching as well as 
volatilization. Wet, warm and windy conditions can result 
in significant N-losses for a grower, driving the interest in 
products which can mitigate the risk.

BiOWiSH was also included in this trial. BiOWiSH is a 
new biological EEF liquid containing a proprietary variety 
of bacillus bacteria. It was coated onto urea granules and 
used at seeding and post-emergent applications.

For more information talk to your local Summit Area Manager

Treatments 

Three seeding products were used which included urea
as the control, N-Shield DUAL and BiOWiSH. All were 
granular products, the latter two coated onto urea. The 
intent was to directly compare urea to N-Shield DUAL and 
BiOWiSH as seeding N sources. These products, along 
with UAN, MAXamFLO and UAN Guard were applied as 
post-products at 3-leaf and mid-tillering.

Summit Fertilizers Trial Summary
SUM24.NSH01

Figure 1. 2024 rainfall from Mingenew DPIRD station 6.4km NE (bars) 
and long-term average rainfall (dotted line).
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Results

Emergence

Plant establishment was satisfactory with an 
average of 149 plants/m2 across the trial There was  
no significant differences between seeding EEF 
products.  

Biomass

Figure 2 shows N-Shield DUAL had significantly 
higher NDVI biomass measurements than UAN, 
MAXamFLO and UAN Guard (p <0.05). NBPT also 
had higher NDVI readings, although not statistically 
significant. There was no NDVI difference between 
seeding products, only post products.

Yield

Average yield across the trial was 3t/ha, with a 
significant difference identified between urea  
and N-Shield NBPT as post products (p <0.05) 
(Figure 3). There was no significant difference 
between seeding products (p=0.95). Both N-Shield 
products had notably higher yields than other 
treatments, although only NBPT was statistically 
significant. BiOWiSH yielded 3.0t/ha, which was 
100kg/ha higher than urea. This was not, however, 
statistically significant. Protein was higher in both 
N-Shield granular treatments as well as BiOWiSH 
(10.5%), compared to all other treatments. 

Gross Margins 

Indicative gross margins showed GM improvement 
for all EEF products (excluding UAN Guard) over 
all other treatments (Figure 4). N-Shield NBPT had 
the highest indicative gross margin at $1050/ha, 
compared to $730/ha for urea.

Conclusions

Under 2024 conditions at Mingenew, the N-Shield 
EEF products were given the ideal conditions 
to demonstrate their effectiveness in reducing 
nitrogen losses. Products were applied onto moist 
soil at both top-ups. This, combined with the fact 
that rainfall occurred within a week of application, 
provided the optimal conditions for nitrogen losses 
through both volatilization and soil leaching. Both the 
single action NBPT product and the DUAL action 
product demonstrated increased NDVI in-season, 
higher yields at harvest and improved gross margins, 
indicating their effectiveness at reducing nitrogen 
losses. Additionally, the biological EEF BiOWiSH, 
while it did not perform as well as the N-Shield 
granular products, still showed elevated yields and 
margins over all other products tested, notably 
against the urea control treatment.

For more information talk to your local Summit Area Manager

Figure 4. Indicative Gross Margins based on fertilizer cost and  
2024 grain values. 

Figure 3. Harvest yield (bars) and grain protein (markers). 
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Figure 2. NDVI data measured 1st August 2024 at mid-tillering.
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager

0

2

4

6

8

10

12

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

0 4 4 20 45 90 180 45 90 180 45 90 180

DPZ SoA Gypsum Elemental

Protein (%
)Yi

el
d 

(t
/h

a)

S Source & Rate (kg/ha)

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0
5 6 7 8 9

De
pt

h 
(c

m
)

pH (CaCl2)

Initial

Nov '24 Nil

Nov '24 High SOA

AS
W

9

AP
W

1

AS
W

9

AP
W

2

AU
H2

AU
H2

AU
H2

AS
W

9

AS
W

9

AP
W

1

AP
W

1

AP
W

2

AS
W

9

0

200

400

600

800

1000

1200

1400

1600

0 4 4 20 45 90 180 45 90 180 45 90 180

DPZ SoA Gypsum Elemental

G
ro

ss
 M

ar
gi

n 
($

/h
a)

S Source & Applied Rate (kg/ha)



15

For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager

0

2

4

6

8

10

12

14

0.6

0.8

1.0

1.2

1.4

1.6

1.8

0 4 4 20 45 90 180 45 90 180 45 90 180

DPZ SoA Gypsum Elemental

Protein (%
)Yi

el
d 

(t
/h

a)

S Source & Applied Rate (kg/ha)

AP
W

2

AP
W

1

AP
W

2

AP
W

1

AP
W

1

AP
W

1

AU
H2

AP
W

1

AP
W

2

AP
W

2

AP
W

1

AP
W

2

AP
W

2

-100

-50

0

50

100

150

200

250

300

0 4 4 20 45 90 180 45 90 180 45 90 180

DPZ SoA Gypsum Elemental

G
ro

ss
 M

ar
gi

n 
($

/h
a)

S Source & Applied Rate (kg/ha)



18

Table 1. Soil test results

Depth
cm

pH
CaCl2

ECe
dS/m

P Col
mg/kg

PBI
K Col
mg/kg

Exch K
mg/kg

S
mg/kg

Org C
%

NO3-

mg/kg
NH4+

mg/kg
Cu

mg/kg
Zn

mg/kg
Mn

mg/kg
ECEC

cmol[+]/kg

0-10 6.9 1.6 22 25 31 24 21 0.6 18 1 0.7 0.3 0.9 4.9

10-20 6.3 1.4 19 31 25 17 25 0.5 13 1 0.4 0.2 0.6 3.5

20-30 4.8 0.9 6 39 25 9 36 0.2 6 1 0.1 0.1 0.3 1.7

Nitrogen and potassium rates for wheat, Maya, 2024 
Key points

 ● In 2024 the Maya site received decile 9 GSR (above average rainfall in June, July, August, and below 
average in September).

 ● Vixen wheat showed increased yields with higher nitrogen rates - up to 60kg N/ha.  
Grain protein increased significantly with higher rates of applied N.   
The highest yielding treatment was 60kg N/ha and 30kg K/ha. 

 ● Yields did not increase significantly with increased potassium rates, although 30kg K/ha did result in a 
higher average gross margin than nil K, due to a minor (200 Kg/ha) yield benefit.

Trial aim

To improve our understanding of optimal nitrogen (N) and 
potassium (K) applications for wheat yield, grain quality and 
the most profitable returns. 

Background and agronomy details

Traditional approaches to N and K management are being 
increasingly questioned as new developments in nutrition, 
soil amelioration and crop management constantly 
challenge conventional approaches. 

This factorial designed Summit trial tested the response of 
Vixen wheat to N and K in the Wubin area in 2024. 

For more information talk to your local Summit Area Manager

Summit Fertilizers Trial Summary
SUM24.01 NK Maya Wheat

Figure 1. 2024 Rainfall for Latham (bars) and long-term average rainfall  
(dotted line).

Saritha Marais, Summit Area Manager Wongan Hills, taking plant 
samples in the Maya trial in 2024 (photo left).

100

80

60

40

20

0
Jan DecNovOctSepAugJulJunMayAprMarFeb

R
ai

nf
al

l (
m

m
)

Rainfall



19

Yi
el

d 
(t/

ha
)

K 0

5.0

Applied nutrients (kg/ha)

K 30K 15

N 
0

N 
30

N 
60

N 
90

N 
12

0

N 
0

N 
30

N 
60

N 
90

N 
12

0

N 
0

N 
30

N 
60

N 
90

N 
12

03.0

A
S

W
9

A
S

W
9

A
S

W
9

A
P

W
2

A
U

H
2

A
S

W
9

A
S

W
9

A
S

W
9

A
P

W
2

A
U

N
1

A
S

W
9

A
S

W
9

A
P

W
2

A
P

W
1

A
P

W
1

4.4

4.2

4.0

3.8

3.6

3.4

3.2

4.8

4.6

1

3
2

4
5
6
7
8
9

10
11

Protein (%
)

0

12
Gr

os
s 

M
ar

gi
n 

($
/h

a)

1500

Applied N (kg/ha)

N0
1000

1300

1200

1100

1400

1800

800

1400

1200

1000

1600

K 0 K 30K 15

Gr
os

s 
M

ar
gi

n 
($

/h
a)

Applied K (kg/ha)

N120N90N60N30

ND
VI

K 0

0.70

Applied nutrients (kg/ha)

K 30K 15

N 
0

N 
30

N 
60

N 
90 N 
0

N 
30

N 
60

N 
90 N 
0

N 
30

N 
60

N 
90

0.30

0.55

0.50

0.45

0.40

0.35

0.65

0.60

Trial results

Emergence

Plant emergence rates, recorded at 3-leaf on the 
4/7/24, were not affected by N or K rates. Average 
emergence was satisfactory at 133 plants/m2.

Biomass

NDVI readings at mid-tillering (Figure 2.) showed  
a significant increase in biomass with applications of 
at least 60kg N/ha (p<0.001). It also shows  
30kg N/ha did not have a significant effect 
compared to nil N at this stage in the season. K 
rates did not significantly change biomass (p=0.12).

Harvest

Harvest results (Figure 3.) demonstrated that 
applying more N led to increased yields and protein, 
with yields generally increasing with N applications 
up to 60kg/ha (p=0.02). K did not significantly 
influence yields or protein content, suggesting 
that it was not a constraint at this site under 2024 
conditions (p=0.38).

The highest yielding treatment was 60kg N/ha and  
30kg K/ha. 

Gross Margin

Indicative gross margins (Figure 4.) show increases 
in profitability up to 60kg N/ha, and relatively stable 
profitability with increased K rates (with a slight 
increase over nil K at 30kg K/ha applications).  

Conclusions

Decile 9 growing season rainfall in the area 
contributed to an average yield across the trial of 
4.1t/ha. The highest average yielding treatment, 
as well as the most profitable, received 60kg N/ha 
and 30kg K/ha. This was true despite K rates not 
significantly affecting yields on average.  
There was however a 200kg/ha difference between 
results for nil K and 30kg K/ha, which was enough 
to be profitable. 

The optimal amount of N in 2024 conditions at this 
site was at least 60kg N/ha for yields, with higher 
rates increasing grain protein further. This trend 
carried through from in-season measurements to 
harvest, providing a level of confidence. Note, the 
90kg N/ha treatments may have provided significant 
yield benefits had the site received better spring 
rainfall in September and October, or with more 
replicates providing more statistical power. 

The differences in grain protein (9.3% to 11.6%) 
influenced by N rates affected wheat receival grades 
greatly.  

For more information talk to your local Summit Area Manager

Figure 4. Indicative Gross Margins for N (left) and K (right)  
based on fertilizer cost and 2024 grain prices.

Figure 3. Harvest yield (bars) and grain protein (lines).

Figure 2. NDVI recorded at mid-tillering (August 8th, 2024)
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K rates, source and placement, Badgingarra 5-year trial 
Key points

 ● Over the 5 years in this Badgingarra sand, the optimal K rate for yield and profitability was 30kg/ha/year.
 ● Application of MOP and SOP resulted in similar yields, with MOP more profitable due to its lower cost.
 ● Lupins had a lower emergence with MOP compared to SOP in 2022, although with decile 10 GSR, this did 

not result in a yield penalty.
 ● K placement at seeding generally resulted in no difference.
 ● Soil K rundown was evident in the lower rates of K, as well as in the nil fertilizer treatment.

Trial aim

This trial aimed to assess crop production over five 
seasons with various potassium (K) application rates, 
sources (either muriate of potash (MOP) or sulphate of 
potash SOP) and placement (with or below the seed).

Background and agronomy details

Growers are seeking to apply K, whenever necessary, to 
optimise production and returns. Some soils, such as this 
sandy site at Badgingarra have limited capacity to retain K 
due to leaching. Progressively increasing K rates therefore 
raises questions including crop tolerance to chloride 
associated with MOP compared with SOP, placement at 
sowing and also the cost difference between products. 

This site had a low clay content and high sand content, 
indicating leaching could occur. The trial ran from 2020 
(see trial site nutrient analysis at the time in Table 1) to the 
end of 2024 and assessed K rates of 0, 15, 30, 45, and 
75kg K/ha. Each rate was tested either as MOP or SOP, 
and sown either with the seed or banded below. 

The K rates were designed to run-down, maintain or build 
soil reserves over time i.e. treatments were repeated for 
every year of the trial. Other nutrients were applied equally 
to realise crop potential. 

For more information talk to your local Summit Area Manager

Summit Fertilizers Trial Summary
SUM20.02.24 LT K Strategies 

Depth 
cm

pH
[CaCl2]

P Col
mg/kg

PBI DGT-P
µg/L

K Col
mg/kg

S
mg/kg

OC
%

NO3-

mg/kg
NH4+

mg/kg
Cu

mg/kg
Zn

mg/kg
Mn

mg/kg
Sand

%
Silt
%

Clay
%

0-10 4.9 12 21 28 36 14 1.4 18 2 0.2 0.7 2.9 93 4 3

10-20 4.3 7 38 7 25 8 0.9 6 1 0.1 0.2 0.7 91 4 5

20-30 4.3 5 37 7 25 8 0.6 4 1 0.1 0.1 0.3 90 4 6

Crop rotation and seasonal rainfall

The crop rotation was fairly typical for the area and soil 
type, and growing season rainfall for the five years was 
highly variable:

 ● 2020 Ninja wheat (decile 2);
 ● 2021 Scepter wheat (decile 10);
 ● 2022 Jurien lupins (decile 10); 
 ● 2023 44Y30 canola (decile 2); 
 ● 2024 Vixen wheat (decile 4).

Emergence

Plant establishment was generally not affected by fertilizer 
treatments. However in 2022, MOP had a significant 
negative impact on lupin establishment as rates increased, 
especially when it was placed with the seed.

In 2024, all K banded with the wheat seed had lower 
emergence, especially as rates increased.

Biomass

In-season biomass measured using NDVI followed one of 
two patterns for each season: it either matched the same 
trend as the final harvest yield of the given year, or showed 
no response to any treatment.

Table 1. Soil nutrient analysis from initial testing in April 2020.
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Harvest results 

Yield responses varied across seasons  
and crops, but several patterns emerged.  
These trends are made clear by the combined 
yield from all five seasons. 

Firstly, 30kg K/ha was usually the maximum K 
rate that resulted in a yield increase over lower 
rates. This is most obvious when averaged 
across all the source and placement treatments. 
In four of the five seasons, 30kg K/ha was also 
the highest yielding K rate. This shows that higher 
K rates were not utilised by the crops in each 
season to increase yields, at least within that 
individual season itself. 

Secondly, MOP and SOP yields across the 
five seasons totalled 15.9t/ha and 16.1t/ha 
respectively, indicating there was only a minor 
difference in effectiveness between the two 
(provided that the K rate was the same). Hence,  
any potential issues with chloride in the soil were 
not enough to greatly affect yields over the five 
year trial period.

Thirdly, K placement below the seed yielded 
15.9t/ha, and with the seed 16.1t/ha. Rarely 
significant in any of the seasons this small 
difference indicate there was no agronomic 
reason to use one method over the other.

Below the seed was better for lupin emergence in 
2022 when using MOP, but this observation did 
not carry on to impact on final yield.

Return on investment

Gross margins from the five seasons indicates 
the optimal K strategy was 30kg K/ha applied as 
MOP (Figure 3). Gross margins dropped off at 
higher rates with increasing fertilizer cost and no 
yield increase.

For more information talk to your local Summit Area Manager

Figure 3. Combined harvest yields (bars) and gross margins (dots) for 5-year  
averaged K rates.

Figure 2. Combined individual treatment harvest yields from 2020-24.
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K rundown and build-up

When February 2025 soil sample tests were compared with 2020 results (before the trial began) they showed a clear run-
down of soil K for the nil-K treatment. They also showed a rundown of plant-available K when 15kg K/ha/year was applied for 
the term of the trial. 15kg K/ha/year was not enough to sustain the original soil K levels down to 30cm depth. 

There was also less K in the top soil in 2025 than in 2020 when 75kg K/ha/year was applied. This result differed to previous 
seasons, which indicated 75kg K/ha/year mostly had higher K levels in the topsoil than prior to the trial commencing. 

Testing at depth in 2025 showed K from the 75kg K/ha/year treatment was still present, but had leached down the soil 
profile. There was higher plant-available K all depths below 10cm in 2025 compared with 2020, which indicated luxury 
levels led to an overall build-up of soil K. This example illustrates the importance of subsoil sampling to show K values in the 
different soil zones. These need to be taken into account when determining the need to apply K and if so, how much.

In 2025 SOP left more plant-available K in the topsoil than MOP, although this trend was not consistent  
between each season. A more complete write-up and additional information on this 5-year  
trial is available from your local Area Manager.

Banding K either below or with the seed did not influence the gross margins any more than the yield differences. Due to the 
extra cost of SOP over MOP, the minor increase in average yields was not enough to compensate for this price difference. 
MOP was more profitable than SOP by $174/ha across the five seasons. 
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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For more information talk to your local Summit Area Manager
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Table 1. Soil test results

Depth
cm

pH
[CaCl2]

P Col
mg/kg PBI

DGT-P
µg/L

K Col
mg/kg

S
mg/kg

OC
%

NO3-

mg/kg
NH4+

mg/kg
Cu

mg/kg
Zn

mg/kg
Mn

mg/kg
Sand

%
Silt
%

Clay
%

0-10 4.5 11.7 14.3 113.0 25.0 21 0.8 7.3 7.0 0.4 0.8 3.4 91.0 6.8 2.2

10-20 4.4 21.7 16.3 124.3 25.7 8 0.4 2.7 2.7 0.2 0.4 1.6 86.4 9.4 4.3

20-30 4.6 21.7 21.7 108.3 28.7 10 0.5 2.3 4.0 0.2 0.5 2.0 91.0 7.2 1.8

P and K rates in barley, Nyabing, 2024 
Key points

 ● There was a significant yield increase observed by applying P, with the optimum rate being 12kg P/ha.
 ● A plateau effect presented over 12 units of P. 
 ● The site responded to K, with a plateau effect above 25 kg/ha.
 ● The best return on fertilizer investment came from 12kg P/ha and 25kg K/ha. 

Trial aim

This 2024 trial in barley aimed to identify optimal 
application rates for phosphorus (P) and potassium (K),  
to maximise returns in a sandy soil ‘leased land’ situation  
at Nyabing.

Background and agronomy details

Challenges often face growers who take on new land with 
a nutrition status that is below par for the area. Soil test 
results for the Nyabing site are shown in Table 1.

Basal rates of 30kg/ha of nitrogen (from urea), and  
10kg/ha of sulphur (MAXam) were applied to all plots.

The trial was factorial design and tested five P rates  
(0, 6, 12, 18 and 24kg/ha - from MAPSZC) and three  
K rates (0, 25 or 50 kg/ha from MOP). 40 kg/ha of N was 
applied at the 3-leaf stage and again at mid-tillering (both 
UAN). Chelated Zn, Cu and Mn was included with these 
UAN applications to mitigate the chance of any trace 
element deficiencies. 

Growing season rainfall was 278mm (Decile 4).

Establishment

Maximus barley was sown at 80kg/ha and crop 
establishment was satisfactory with treatments averaging 
123 plants/m2.  

For more information talk to your local Summit Area Manager

Summit Fertilizers Trial Summary
SUM24.PK Nyabing Barley

Figure 1. 2024 monthly total rainfall (bars), overlaid with the 30-year 
average (blue dotted line).

There appeared to be no differences in plant counts 
between P rates. However, a decreasing trend was 
observed with increasing rates of K, although not 
statistically significant (p=0.91).
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Biomass
NDVI testing, completed on July 17, 
identified a significant difference between  
P0 and all other rates of P (p < 0.05)  
(figure 3). There was also a significant 
difference between P6 and P24 (p<0.05), 
with P24 being higher. Biomass was not 
significantly affected by K rates.

Tissue test data
Tissue tests taken on the 28th of August at 
mid-tillering, showed an increase in P% with 
higher application rates. The same trend 
applied to K rates, with no plateau effect.

Yield
Average yield across the trial was high at 
5.3t/ha (figure 4).

A significant difference was identified 
between P0 and all other P rates (p<0.01). 
The site was clearly responsive to P, with a 
plateau effect on yield observed at P12, and 
only very slightly higher yield at P24. A yield 
increase of around 300kg/ha was observed 
between K0 and K25, as well as K0 and K50 
(averaged over all P rates) although these 
increases were not significant (p=0.052).

Economics
Due to the late timing of harvest in 2024, 
grain quality suffered, with hectolitre weight 
being lower than expected for all treatments. 
As such, all samples were receivable as 
feed grade, even though protein levels 
were high overall. Given this, the highest 
indicative gross margin was P12 with K25, 
with a gross margin of $1528/ha. Once 
averaged over all P rates, K25 was the most 
economical potassium application, with P6 
giving the best returns for phosphorus. 

Conclusion
This trial demonstrated that applying a 
rate of at least 6 units of P resulted in 
significant yield and financial gains at this 
site. Furthermore, application of 25 units of 
K gave both yield and economical gains, 
although soil tests and district practice 
indicate the optimal K rate is likely to be 
more like 15 units at this site. It was well 
demonstrated that increasing levels of P 
up to 12 units further drove yields, with a 
plateau effect after this (figure 5). A plateau 
was also observed at rates higher than  
25kg K/ha, with 50 units being found to  
be surplus at this site.

For more information talk to your local Summit Area Manager
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Figure 3.  NDVI readings across all P rates.    

Figure 4.  Yield data with grain yield (t/ha) shown in vertical bars (light blue), and protein 
(%) data shown above (dark blue dots).     

Figure 5. Nutrient yield response curves for both average P and K rates, using mitscherlich 
equation. 
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