Storage of Out of Season Rainfall

Importance

The capture and storage of out of season rainfall can provide the opportunity to significantly improve water use efficiency during the cropping season. Plant available water (PAW) held deeper in the soil profile can have a major impact on the ability to establish crops under marginal sowing moisture conditions in autumn and to withstand spring droughts.
It has been traditionally accepted that cereals can convert stored soil moisture into grain at a rate of around 20kg/ mm of stored moisture. Under ideal conditions, trials have shown this water use efficiency can rise to as high as 50kg/ mm.

Recent Climate Change Impacts and Implications

The rainfall patterns across South Eastern Australia over the past decade have been dominated by a strong and highly significant autumn rainfall decline (around 15%). This has also been supplemented by recent declines in spring, particularly after 2002. The spring decline is the dominant feature of the very dry 2006-2008 period. Summer and winter rainfall has not shown any strong trends. This compares with climate change modelling which tend to show increased likelihood of lower winter and spring rainfall in SA,s cropping belt, with a reduced likelihood of change in summer and autumn.

Implications of these rainfall trends on the capture and use of out of season rainfall is two fold:

· Opportunistic situations which allow the  capture and storage of out of season rainfall events (mainly summer) continue to occur and are expected to be available into the future

· The lower autumn and spring rainfall events accentuate the value of stored moisture in the soil profile.

Management Issues

1. Weed Control

Weeds and volunteer plants growing over summer use water and nitrogen that could otherwise be used by the next crop. Rainfall events of around 20 mm are usually sufficient to allow summer weeds and volunteers to emerge. However, on most soils this amount of rain is likely to evaporate and not be stored for subsequent crops. This presents a challenge for growers who must decide whether weeds should be controlled in their vulnerable juvenile stage, or left to die if there is no more rain.
In some seasons sufficient rain can be received to cause summer weeds to emerge, but not enough to store a large amount of soil water. This means that an investment in summer weed control will not result in a measurable return in crop yield. Fortunately, the historic climate record indicates that such instances are rare, particularly on lighter soils with better fallow efficiencies. 
2. Soil Type

Sandy soils have larger pore spaces and lose less water from wicking than clay soils.

Poorly structured soils have smaller pore spaces and will also lose more water.

The wicking zone is increased on poorly structured soils and soils with higher clay contents.

The timing and size of rainfall events will therefore have different consequences on lighter and heavier soil types. 
3. Sub Soil Limitations

Research shows the benefits from summer weed control are available only provided there is no sub-soil limitation preventing the crop accessing the stored moisture.

Potential limiting factors include compaction, salinity, boron toxicity, sodicity, and high pH.

The issue of sub-soil limitations is significant because additional moisture is stored at depths of up to 1 metre below the surface, depending on soil type and seasonal conditions.

Significant differences in soil moisture can begin at a depth of 20 centimeters or below.

4. Stubble cover 

Stubble improves infiltration of intense rainfall events and slows evaporation. However, if conditions remain dry for an extended period, evaporation will be the same whether stubble is present or not. Trial results have shown that levels of stubble cover will not result in significant differences in retained soil water over a long summer period.
Stubble cover has a short term effect on top-soil temperature and crop establishment. Moderate to high levels of stubble (5t/ha) has an insulating affect on the top soil with lower maximum temperatures and higher minimum temperatures compared to bare ground. This insulating effect favoured faster emergence, but little affect on crop development after emergence. 

Trigger Points

Lighter mallee type soils – rainfall events above 40 mm in December/January should result in some stored moisture with summer weed control

· less than 40 mm rainfall events will still warrant summer weed control for ease of seeding operations and nutrient retention (mainly N).

· Strong case to apply zero tolerance summer weed control policy on light soils with no sub-soil limitations

Heavier soils – may require larger rainfall events (100 mm) in December/January to store soil moisture

· smaller rainfall events from February onwards will warrant control of germinated weeds

· Control of summer weeds earlier than February dependant on other considerations e.g. improved ease of sowing, low cost of control, nutrient retention

Tools  
APSIM (Agricultural Production Systems sIMulator). Yield Prophet®
Soil Moisture probes
On-site rainfall recording

Knowledge of soils characteristics
Developed with funding from DEWNR


