Time of Sowing

The optimal sowing time for wheat is a compromise. Sowing too early increases the risk of frost damage and haying-off, while sowing too late increases the chance of grain filling during increasingly hot and dry conditions.

1. Early / Dry Sowing

Timely seeding is the single most important influence on crop performance.

The benefits from early seeding – either at the very start of the season or at a pre-determined date either ‘dry’ or after the break - appear to be increasing, partly because some of the risks from early seeding are being better managed.

Spread the risk:

· Don’t commit your whole cropping program to any one seeding option.

· Not all paddocks are suitable for very early seeding.

· Soil type, surface cover and weed burden all need to be considered.

· Reduce the risk of frost damage by seeding the hills first.

Dry seeding can:

· reduce seeding time when rain occurs.

· maximise the length of growing season available to crops.

· limit the yield reduction due to late break to the season.

· minimise the impact of delays due to excess rainfall

· reduce the amount of seeding and stress once the break occurs.

· maximise efficiency of machinery and labour.

Dry seeding is generally most successful:

· in light soils.

· when the soil is very dry (not patchy or marginal).

· with less determinate crops such as canola that can mature early or late, depending on conditions.

· with pulses.

· where there is a low weed burden or a low-cost control strategy is available.

· where wind erosion risk is low.

Dry seeding is hard on equipment due to hard, dry soil and dust.

Dry seeding works best where 

1. Paddocks or soils -

· will be seeded no matter when the season breaks.

· have low, or controllable, weed burdens.
· won’t erode or fill in furrows (which can result in excess soil cover and poor emergence).

· have low levels of disease and few soil-living mites and insects.

2. larger-seeded species are sown deeper.

3. there is sub-soil moisture.

4.  soils will provide good seed to soil contact without the risk of excessive soil throw or herbicide damage.

5. crops are sown that don’t require the use of highly soluble post-sowing pre-emergent herbicides that could cause crop injury if applied to dry soils.

6. low nitrogen rates can be used safely.

Risks from dry seeding include:

· wind erosion.

· inability to easily or cheaply control weeds.

· seedling death due to multiple small falls of rain after germination.

· fertiliser toxicity.

· lack of subsoil moisture to produce economic yields.

· the input costs are committed whether or not the rain arrives.

· the growing season does not suit the dry-seeded crop.

· diseases.

· insects.

· poor crop establishment due to seeding depth, poor seed to soil contact or herbicide damage.

· rapid early growth leading to haying off in spring.

2. Frost

Frost in cereals can be more devastating than drought as it has a sudden impact. High frost risk areas in southern Australia include the Eyre Peninsula, Murray-Mallee and the mid-North of South Australia. Crop production losses can be close to 100% in the worst affected areas.

‘The fear of frost does more damage than frost itself’ Dr Bill Single (pioneering Australian frost researcher).

Despite an increase in annual maximum temperatures since 1960, there has not been a corresponding decrease in the number of frost events throughout southern Australia. This is probably due to the atmospheric conditions leading up to a frost having a significant impact on minimum temperatures, particularly the lack of cloud cover and no wind. In below average rainfall seasons there is often an increase in the incidence and severity of frost, due to reduced cloud cover and lower soil moisture, reducing the humidity of the air mass in the crop canopy.

Delaying sowing after the optimum sowing date is not economical in the long term, even in high frost risk areas. The yield loss from moisture and temperature stress during spring will be far greater than the damage caused by frost. The most severe and damaging frosts are those associated with dry conditions in mid to late spring (black frosts), which can be devastating even to crops that have completed flowering. Crops sown at the optimum time will generally be less affected by these late frosts, as they will be past the critical flowering stage.

Benchmarks

Table 1 Atmospheric conditions leading up to a frost event

	Measurement
	3 pm – 6 pm
	6 pm – 9 pm
	Frost

	Temperature at screen height
	16           18oC
	12           6 oC
	< 2 oC

	Cloud cover
	Very low
	low
	nil

	Wind speed
	< 3 m/s
	< 1 m/s
	0 m/s

	Barometric Pressure
	1008 - 1009
	1008 - 1009
	1004 - 1008


Table 2 Agronomic practices to reduce frost risk ranked in order of importance

	Soil Heat Bank Manipulation
	Average increased in temp. at canopy height
	Reduction in frost damage

	Clay delving or clay spreading on sandy surfaced soils
	1 oC
	Up to 80%

	Rolling sandy and loamy clay soil after seeding
	0.5 oC
	Up to 18%

	Removing stubble had a negligible effect on yield and frost risk Cereal stubbles increased frost risk on dark soils in 2014
	0.5 oC
	Minimal

	Manipulation of the crop canopy

	Blending long and short season wheat varieties of the same quality classification.

Sow later maturing varieties towards the middle or end of a sowing program.
	0
	Later maturing variety 12% less damage

	Cross sowing with half the seed sown in each direction gives a more even plant density releasing soil heat more slowly.
	0.6 oC
	13%

	Increasing row spacing and lowering seeding rates
	0
	0

	Frost Minimising strategies

	Apply adequate seed and fertiliser inputs for target yield rather than high inputs
	
	

	Delaying sowing on frost prone paddocks can reduce frost risk it also increases the risk of end of season drought
	
	

	Growing lower risk crops such as oats (approx. 4 oC more tolerant) and long season barley (approx. 2 oC more tolerant) reduces losses from frost compared to wheat.
	
	

	Frost Avoidance strategy

	Grow hay or permanent pasture on high frost prone areas.
	
	


Trigger Points

Table 9: Sowing Opportunity with Early Break

	Frost Risk
	Start Sowing

	Low
	After mid April

	Medium
	After 25th April

	High
	After early May


Tools

Managing Frost Risk – a guide Southern Australian Grains, Rebbeck, M & Knell, G, 2007 Ground Cover Direct, Canberra.

3. Crop Type

Importance

In lower rainfall cropping districts, cereals (predominantly wheat) have proved the most resilient crop over the longer term. However, effective rotations to alternative crops provide disease breaks and opportunities for different weed control options. Reliability of these alternative crops tends to be lower and this can have substantial impacts on profitability.

Recent Climate Change Impacts and Implications

Poor seasons have resulted in increased failure of alternative crops with an increased reliance on cereals in the rotation. This trend has implications on cereal diseases. There is an increased need for non-cereal crop options to provide a profitable rotation phase for disease and weed control opportunities.

Management Issues

3.1. Field Peas

Field peas have proven to be the most reliable of the pulse crops in the low rainfall areas, although they are still considered high risk. Wheat yields following field peas are generally higher than those following either pasture or canola.

Crops sown early have performed well in most seasons, although disease can be an issue.

The release of earlier and longer flowering semi-leafless varieties will help reduce the risk of growing field peas in lower rainfall areas.

Trigger Points

In low rainfall areas sow field peas before 15th May in paddocks with more than 30 mm PAW

3.2. Canola and Juncea Canola

Canola has proven to be a very effective break crop for a range of cereal and pulse diseases and can provide a profitable return in some seasons. The release of high yielding early maturing canola and juncea canola varieties has increased the profitability of growing these crops in the lower rainfall district, when seasonal conditions are favourable.

In recent years there has been limited opportunity to grow profitable canola crops, due to the dry springs and severe heat stress periods experienced. Canola has been confined to the higher rainfall districts where seasonal conditions are more favourable to enable the crop to flower and fill before the on-set of hot dry conditions.

Trigger Points

Low rainfall areas - Sow before the 10th May in paddocks with more than 35 mm of PAW

Medium rainfall areas – sow before 20th May in paddocks with more than 35 mm PAW

Canola price more than twice the price of wheat.

3.3.  Malting barley

The premium for malting barley above that of feed grade varies from season to season, however it has tended to average $40/t. The risk of malting varieties being downgraded to feed in the lower rainfall areas is relatively high, however some growers continue to persist with malting varieties. Early sown crops have the greatest chance of producing large plump grain with moderate protein levels. 

3.4.  Lentils

Although lentils are considered a high risk crop varieties such as PBA Blitz, PBA Bolt and PBA Flash which are more suited to the lower rainfall environments will help improve lentil reliability and economics of production.

3.5.  Durum

New breeding material has shown promise in the lower rainfall areas with yields similar to bread wheat varieties in average seasons. Durum varieties tend to be more sensitive to low levels of zinc and trials have given large yield increases with the application of zinc. In areas where high protein wheat can consistently be produced, these newer durum varieties may be a profitable option.

4. Crop Varieties

Importance

Variation in crop phenology between different crop varieties is an important management tool for producers to manage seasonal variation. Varietal maturity can have a significant impact on grain yield, particularly for crops sown after mid-May in seasons with a dry spring. In the past most varieties were of mid season maturity, however in more recent years breeders have been developing a range of early and later maturing varieties, which are able to take advantage of different climates, management practices and seasonal conditions. Long season winter (slow maturing) cereals can be sown early (March/early April) and grazed, while early maturing varieties can be sown later and still flower before the critical stress period. Traditionally early maturing varieties had performed poorly in above average seasons, particularly those with a good spring. New breeding material seems to have improved the performance of these varieties under more favourable conditions e.g. Axe.

Slow maturing varieties (eg. Eaglehawk) have not performed well in National Variety Testing trial, however when sown very early (before mid April) these varieties have very high yield potential. Growers need to weigh up how often these early sowing opportunities are likely to occur.

Recent Climate Change Impacts and Implications

The steady rise in mean temperatures since 1960 has resulted in the more rapid development of crops. There has also been a perceived increase in the number of severe heat events. In response growers in the lower rainfall districts are moving towards growing at least a portion of their wheat area with early maturing varieties in an effort to avoid these heat wave conditions.

Trigger Points

Table 3: Wheat varieties – Optimum Time of Sowing < 375 mm rainfall

	Maturity
	Example
	Time of Sowing

	Long season (slow maturing)
	Eaglehawk
	Early to mid April

	Mid season
	Estoc / Trojan
	Mid April to  mid May

	Early mid season
	Mace / Corack

/Scout
	Early to late May

	Early season
	Axe / Emu Rock
	After mid May


Wheat Variety selection for Low Rainfall Areas

Yield > Stripe rust > Yellow leaf spot

	Stripe Rust

	Susceptible
	Resistant

	Yellow leaf spot
	Yellow leaf spot

	Susceptible
	Resistant
	Susceptible
	Resistant

	
	Mace

Corack
	Katana


	Emu Rock


Wheat Variety selection for Medium to High Rainfall Areas

Yield > Stripe rust > Yellow leaf spot

	Stripe Rust

	Susceptible
	Resistant

	Yellow leaf spot
	Yellow leaf spot

	Susceptible
	Resistant
	Susceptible
	Resistant

	Scout
	Corack
	Trojan
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