Crop Nutrient Input Levels

Phosphorous

Importance

Virgin soils in most areas of southern Australia had extremely low soil P reserves and despite many years of application, phosphorus remains one of the major input costs of cropping systems. Large price fluctuations in recent years have meant that inputs of P need to be carefully managed.

Recent Climate Change Impacts and Implications

With increased seasonal variability the cost of applying luxury rates of P (well above crop requirements) has not been sustainable and most growers have reduced P inputs to reduce costs and risk. Phosphorus audits have been a useful method to ensure soil P reserves are being maintained, while lower risk. The use of variable rate (VR) technology has enable growers to make significant savings in P application with minimal impact on production.

Management Issues

Soil Colwell P is a measure taken to aid in the determination of the plant available Phosphorus (P). This is useful in determining how much P is available to the crop for growth during the season. Less than 20% of the P applied as fertiliser will be available to the crop / pasture in the year that it is applied, therefore the crop is relying on soil P reserves for the majority of its P requirements. The Colwell P test needs to be assessed in conjunction with the Phosphorus Buffer Index. PBI is a measure of a soils ability to ‘hold onto’ phosphorus. A high PBI soil will quickly bind up P and make it unavailable for plant uptake.
Conversely a low PBI soil will have more phosphorus available to the plant. Fertiliser rates may need to be lifted on soils with high PBI to compensate for the P that is unavailable. 
A new soil P test called the DGT test is currently being evaluated with the view to commercialisation. It has provided valid results across all soil types, unlike the Colwell test with good correlation between soil P levels, dry matter production and grain yield. 

Phosphorus audits using previous fertiliser rates and crop yields can also be used to make fertiliser decisions. P replacements maps developed from the previous years grain yield maps are increasingly being used to make fertiliser application decisions, where variable rate technology is available.

P application rates can be reduced in seasons with an early break (April or early May), due to the increase mineralisation.

Benchmarks
Table 1 Soil Available P and Phosphorus Buffering Index levels

	Rating
	Available P (Colwell mg/kg)
	Phosphorus Buffering Index (PBI)

	
	Non-calcareous
	Calcareous / Ironstone soils
	

	Very low
	< 10
	< 15
	35

	Low
	10 - 20
	15 - 25
	70

	Moderate
	20 - 30
	25 - 35
	140

	Adequate
	30 - 45
	35 - 45
	

	High
	45 - 80
	45 - 80
	280

	Very High
	> 80
	> 80
	840


Table 2 P Replacement Levels

	Crop
	Removal
	Removal plus losses #

	Cereal grain
	3 kg/t
	4 kg/t

	Pulses
	4 kg/t
	5 kg/t

	Canola
	7 kg/t
	8 kg/t

	Cereal hay
	2 kg/t
	2.5 kg/t


# higher rates may be required on calcareous / ironstone soils or those with moderate to low available P.
Reduce P application on soils with sub soil constrains when:

· Moderate to low stored soil moisture

· And crop sown more than 3 weeks after the optimum sowing date.

Tools

Phosphorus Calculator

Soil P tests

Nitrogen

Importance

Nitrogen availability is the primary driver of yields and quality when seasonal conditions are favourable. Availability will depend on previous crop history, soil type (organic carbon levels) and the amount of rainfall over summer and early autumn. A deep soil N test before seeding will give a good indication of soil available N and the need for additional N as fertiliser.

Recent Climate Change Impacts and Implications

The increase in spring temperatures and several dry springs has reduced the interest in the application of additional N fertiliser in the lower rainfall areas. A series of below average crop yields has also reduced the amount of N removed.

Management Issues

Nitrogen availability will depend on previous crop history, soil type (organic carbon levels) and the amount of rainfall over summer and early autumn. A deep soil N test before seeding will give a good indication of soil available N and the need for additional N as fertiliser.

Table 3 Deep Soil N levels

	Rating
	Plant Available N#

	
	Sands
	Clays

	Low
	< 40
	< 60

	Medium
	40 to 80
	60 to 100

	High
	> 80
	> 100


# Not all the nitrogen in the soil is available to plants as some is held in the unavailable soil moisture.

Wheat crop demand 11% protein – 50 kg N / t grain / ha

Barley crop demand 10% protein – 40 kg N / t grain / ha

Trigger Points

Apply starter N of 8 to 20 kg N/ha and monitor yield using Yield Prophet.

More than 20 mm stored soil moisture at GS 31 assess yield potential and apply additional N fertiliser if necessary.

N Fertiliser = N required/tonne grain x no. tonnes grain targeted 
less N available from soil mineralisation (m)
less N available from breakdown of previous crop residue (r)


eg. 50 x 1.5 – 70 – 20 = -15 kg/ha

m = 70kg for each 1% soil organic carbon
r =  cereal 0, pulse 20-60, pasture (50% legume) 20-60 kg/ha
When Deep Soil N tested

N Fertiliser = N required/tonne grain x no. tonnes grain targeted 
less deep soil nitrate in the root zone at seeding
less N mineralised in the growing season (ms)
+ N unavailable in soil (wheat 40kg/ha; barley 30kg/ha)

eg. 50 x 1.5 – 85 + 40 = 30 kg/ha
ms =  growing season rainfall x soil organic carbon% x 0.15 kg/ha

When deep soil N > 100 kg N/ha do not sow malting barley

The Predictive Ocean Atmosphere Model for Australia (POAMA) has reasonable correlation for the July/August / September period and may be a useful tool to predict the likelihood of below average, average or above average rainfall for this period. In combination with stored soil moisture this forecast could be useful to help with late N fertiliser application decisions.

Table 4: Post-sowing N Application Rule of Thumb

	Rules of Thumb - late July
	Action

	1. If April to July rainfall (plus stored soil moistures#) less than 130 mm
	None

	2. If April to July rainfall (plus stored soil moistures) less than 160 mm and BOM long range forecast below average
	None

	3. If April to July rainfall (plus stored soil moistures) greater than 160 mm and BOM long range forecast below average
	Apply N to responsive crops

	4. If April to July rainfall (plus stored soil moistures) greater than 130 mm, but less than 160 mm and BOM long range forecast above average
	Apply N to responsive crops

	5.If April to July rainfall (plus stored soil moistures) greater than 130 mm, but less than 160 mm and BOM long range forecast well above average
	Apply N to all crops

	6. If April to July rainfall (plus stored soil moistures) greater than 160 mm and BOM long range forecast above average
	Apply N to all crops


# When stored soil moisture is unknown use 20% of January & February rainfall + 30% March rainfall.

## POAMA Australian Rainfall Anomaly – Seasonal Forecast at end of July for 1 month lead (August, September, October)
Tools

Yield Prophet

Nitrogen Calculator

Deep soil N samples

BOM Long range Forecast
Zinc

Importance

Zinc is readily locked up in high pH soils (> 8.0). Some herbicides (Group A and B) can make the deficiency in crops worse. Addition of nitrogen can increase plant growth and reduce plant zinc to deficient levels.

Management Issues

Apply zinc enriched fertiliser at sowing at 2 kg Zn/ha, when deficiency detected. A repeat application of 1 kg/ha should prevent deficiency reoccurring. Foliar zinc (250 g Zn/ha) will provide in season correction. Zn seed coats or seed with high Zn levels will help young crops, but will not completely over come severe deficiencies.

Trigger Points

Table 5 Marginal Plant Tissue Zinc (mg/kg) levels between GS21 and 31

	Wheat
	Barley
	Other cereals
	Field Peas
	Vetch
	Lupins

	16 – 24
	16 - 20
	16 - 20
	20 - 30
	20
	12 - 14
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