Grain & Graze 2 asked three
SA advisors about how they
approach soil testing with their
clients to better understand
soil water and nutrient levels.
Strategies varied but all
agreed that if you don’t get
a handle on the soil water in
your paddocks, you’re not in
the game.

How much water and nitrogen is under your
boots and what will you do with it?
Written for Grain & Graze 2 by
Mike Roberts Communications, Research and Consulting

Volumes have been written by some very clever soil scientists about why, how,
when and what equipment you need to find out exactly what is happening in your
soils. Once you have the information, decision-making becomes more reliable.
However, we all know that not enough resources in the form of time, money, labour
and equipment are available to gather all the information we would like to have. Rather than saying, ‘it’s all too hard’,
most advisors and some farmers have developed a few techniques that allow them to get enough data to make some
rule of thumb judgments about soil water and nitrogen.

Peter Cousins

Peter Cousins works with 35 clients in the Mid North within about 80km of Crystal Brook. Up until this year his business
has not had access to a deep N testing rig and farmers have made their own arrangements to get this testing done.
Peter Cousins Consulting will now be providing this service to clients to enable an estimation of starting nitrogen levels
in the soil just prior to seeding.
Having said that, Pete shows me the ‘secret weapon’ he’s been relying on for years, the dig stick, a solid piece of
steel rod with a large keyway cut in the side. “We belt this into the ground with a sledge hammer, pry the soil out with a
screwdriver and just feel it to get an idea of how much moisture is present at whatever depth we can drive it to.”
He says it gives a pretty good indication of whether you have soil water or not and enables
better decisions about nitrogen application. “The one thing about taking a core with a dig stick
is that you are never wrong. The soil always tells you if it has water or it doesn’t. You can see
it, you can feel it, sample any part of the paddock and do as many paddocks as you like.”
“Some people use moisture probes and they are a great guide but they are set in one part of a
paddock. Rainfall varies and we also need to know what is happening in other paddocks. For
cost effectiveness I find using a dig stick is worth it and not difficult to do. Most of my farmers
don’t have their own so I end up doing a lot of the sampling myself.”
Peter says that it is easy to tell the extremes, when the soil is very wet or very dry but it is “those
in between times where we need rules of thumb about what we do.” With experience he is
able to tell how much water is present by whether the sample crumbles or holds together and
believes this is what farmers need to learn. That’s why he tries to make sure his clients are with
him when he is testing, so they can learn by actually feeling the soil coming out of the different sampling sites.
It’s a great way to teach farmers about the value of summer weed control
too. Those who control weeds early will have more soil water than people
who don’t.
“You can actually see that when you show a farmer the difference in an
area with good weed control compared to one with poor control if you
use a dig stick.”
“Some farmers have push rods and see how far they can penetrate the
soil but actually getting the soil out of the ground with a dig stick, having
a look and feel of it, is more reliable.”
Most of his clients will have him use the dig stick while only a few will
do deep N testing. “The trouble with deep N testing is that it is done in
late March to early April and you can get an estimate of soil water at the
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same time but accuracy depends on things like the care of the sample before sending to the lab and what the lab
performing the test does as well. I find that the most accurate way is to do it yourself, with the dig stick, in the paddock,
on the day and you have an answer straight away.”

How many tests do you try to do?

When deep N testing Peter hopes to get farmers to test at least one paddock in each phase of the rotation except
perhaps going into a legume. Data gets extrapolated over the farm and when many farms are done in an area he gets
a picture of what is happening in the district.
In terms of moisture testing during the season, 10-20% of paddocks on a farm are tested with the dig stick. Nitrogen
fertiliser use is planned ahead of time but whether additional nitrogen is actually applied depends on moisture being
present so rainfall and soil type come into play. “I’ve stopped plenty of people from applying nitrogen. If there’s no
water, there’s just no point, don’t do it.”
The Soil Mapp app database is increasingly becoming part of Peter’s toolbox, enabling him to better estimate the water
holding capacity of local soils. With some of his clients he has been digging soil pits, wetting up soils and collecting
data like drained upper limit (DUL) and crop lower limit (CLL), which he hopes will become more and more useful in
the future. “Soil Mapp helps us make a decision but at this stage we are still digging holes to match up what it says to
what we are really seeing.”

Making a decision

Peter Cousins says that the whole reason for using the dig stick is to get a “quick and dirty’ way of estimating soil water.
He is not looking for extreme accuracy but rather some guidance about whether to apply more nitrogen today, or in two
days time when a change is expected or perhaps not at all.
The dig stick came in very handy in convincing a client who felt quite committed to a high input durum crop to cut it
for hay in a year when the soil was drying rapidly with no rain in sight. “After showing him the soil with the dig stick he
agreed to cut the crop down while it still had some leaf on it. It cut 4 t/ha of hay which was worth more than the small
amount of grain we were likely to get if we allowed it to go to harvest.”

Tony Craddock

Rural Directions consulting agronomist Tony Craddock works with about 50 clients through the Lower Mid North, Yorke
Peninsula, Southern Mallee and Upper Southeast of SA. He is also involved in project work around farm business
management.
Deep N testing is offered as a service by Rural Directions to give clients a better idea of the starting point for a crop in
terms of paddock nitrogen, enabling more informed fertiliser decisions. Their rig is able to sample down to one metre
but is generally used to 60cm to look at soil nitrogen and water. About half of Tony’s clients utilize this service with a
few more securing the testing from local agribusiness resellers. Clients are also encouraged to get 0-10cm soil tests
done periodically as a check on macro-nutrient and pH levels. “We don’t tend to focus on trace elements in soil tests
as they tend to be less reliable compared to plant tissue tests.”

Multiple Tools

Mid-season when farmers want to know if they should apply urea, is when Tony Craddock makes use of a range of
other tools to help with decision-making. “Soil testing for nitrogen in autumn gives us a starting point. I use Yield
Prophet with an increasing number of my clients and I have a group of about eleven who have soil moisture probes
installed. Several years ago Rural Directions also ran a GRDC sponsored project, where the CSIRO Potential Yield and
Nitrogen Calculator (PYNC) was adapted for the lower Mid North cropping districts to help guide decisions, so I use
that with some clients as well.”
The PYNC estimates potential yield outcomes and calculates the amount of nitrogen required at different stages of the
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growing season based on how the season is tracking rainfall-wise given a decile
one to nine finish to the season. “It’s a far less sophisticated model than Yield
Prophet and uses a modified French-Schultz potential yield calculation to come
up with yield predictions.
Like Yield Prophet though, it requires a realistic measurement or judgement of
how much plant available water exists in the soil at the commencement of the
growing season and accurate in-season rainfall data to give us a ballpark figure
of how we are tracking yield-wise.”
“We are also guided by the soil moisture probes that some clients are using. Most
are in the Lower North and two are in the Upper Southeast.” We have used nearby
probe data to make a judgement on soil moisture at the start of the season to run
the model, where we think the results are applicable.
For clients without soil moisture probes, Tony relies more heavily on the two computer models. “I’ve become accustomed
and familiar with some of the models and most times they work pretty well to give me a feeling for how things are
tracking.”
Tony says that often the data from the models result in him holding growers back from wasting their money on fertiliser
that may not be needed rather than encouraging them to apply more. “In a dry season it becomes more important to
actually curb farmer’s urges as far as N goes. If you’ve already fed the crop to 3.5t/ha and the model says that a decile
9 finish will be required to achieve 4t/ha then why are you putting on more nitrogen?”
In terms of working with DUL and CLL, Tony Craddock has been involved with setting up ponds to measure this but it
is not something he does on most farms. These measurements tend to be part of projects adding to the database of
soil characterisations. “We then rely on APSOIL and the Soil Mapp app.”
One of the real benefits from doing deep soil N testing across a client group is that you get a real feel for soil N levels
at different points of the rotation each season. Each autumn, we group the soil N results across our client group
according to the preceding crop, whether it be lentils, canola or a cereal. In this way you can get a district picture of
soil nitrogen trends.
Tony finds that most of his clients are happy to set a budget for some nitrogen testing for a range of rotational scenarios.
“We might choose a bean stubble, canola stubble and a cereal stubble to get a feeling for the residual N in those
paddocks. Hopefully the client down the road is doing the same thing and we can then build a picture of where deep
soil N is tracking under different preceding crops in the district.”
Tony urges that care needs to be taken when extrapolating soil nitrogen levels to other paddocks on other farms.
“Nothing beats tests done on a client’s own paddocks to establish a local baseline”.
“I find that different methodologies will suit different clients. Some clients value the detail and accuracy provided by
Yield Prophet. Others want more of a big picture or a broader look at their yield potential and associated nitrogen
requirements. For them, the CSIRO PYNC satisfies that need as an easy and relatively simple tool to use. For some
growers, direct measurement of soil moisture and being able to assess real soil moisture in real time using soil moisture
probes really appeals. Everybody is different. “
“For some clients, the detail associated with Yield Prophet can prove challenging, but often they are still happy for me
to use it for them and discuss the implications of results with them. I find it comes down to the different personalities of
the farmers we deal with. Some want lots of detail; others just want a broad indication. As a result, you need a range of
tools in your kit bag for different people.”
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Bill Long

Ag Consulting Co agronomist Bill Long has been soil testing with his Yorke Peninsula, Lower and Mid North clients for
many years and uses a number of methods throughout the season. Their first hydraulic soil rig with a jackhammer was
built nearly twenty years ago and has been invaluable in understanding how much nitrogen is available under a range
of crop types.
“Not only could you see a variation of soil N levels under all these crops, but you
could also see changes between seasons. We could pick up the impact rainfall
would have on soil mineralization and the availability of nitrogen. Even though
you would have a variation across paddocks within a season you could see a big
variation in nitrogen levels between seasons.”
For many years Bill would begin using the hydraulic corer in March-April to test a
few paddocks for many of his growers. In the last couple of years, in an attempt to
get more paddocks on each farm tested he has provided growers with their own
dig sticks so they could do their own nitrogen testing.
Bill Long admits that this experiment has taught him that very few growers will
actually go out and do this even when the offer to pick up and send off samples
is made. A dig stick is not easy to belt 80cm into hard, dry and sometimes stony soil and he thinks that this degree of
difficulty was a contributing factor.
“Most growers are happy to test three or four paddocks but seem reluctant to do more than that. Relative to the amount
of money we are investing in fertilisers and the yield or quality gains from management decisions we make with the
information from the soil tests, the cost is ridiculously cheap. It shouldn’t be a barrier. I thought that to counter that I’d
make it easy for them to sample as many paddocks as they wanted to. From that perspective it was a little disappointing
because the value of the information in decision-making is tremendous.” Consequently, the hydraulic machine is back
in full use this year to get starting N levels. Tests are also carried out for root diseases and phosphorus levels.
While acknowledging the importance of deep N testing, Bill Long stresses that 60cm nitrogen sampling without a
measurement of soil water has limited value. Some estimate of the total amount of soil water available is essential.
“In some seasons, when there has been a dry spring and no summer rainfall it can be easy to assume little or no water
in the profile. We might measure to 60cm and then use a dig stick to 80cm and maybe establish that there is no soil
water. I won’t test every paddock for water but I’ll test a few to get a feeling for the level of soil water in regions. I’ll relate
that to the known rainfall in the region and then make a judgement. I then might use the Yield Prophet model to assist
me in decision making throughout the season.”
You need to be aware that assumptions without the right data can be wrong. “A good example of that was the year 2011
where we had residual soil water below a point which I could measure. I set my default values for Yield Prophet that
year at no water below 80cm when there actually was water there. That water became available to the crop that year,
which explained the tremendous yields we got far above expectations because we were guided by the model saying
we only had limited water available to us. Yield Prophet had underestimated what the yields were that year because
we had not recognized the soil water that was sitting below the depth we tested.” Ag Consulting Co’s hydraulic testing
rig has been modified this year to be able to core to 1.1m to better assess soil water at depth.
The Soil Mapp database is another tool that Bill Long puts to good use. “It’s fabulous because it makes access to
information so much easier when I’m discussing with growers which soils we are dealing with in Yield Profit. Previously
I tended to do that in the office but I’d lose that connectivity with the grower you get from working through that in the
paddock. For soils that have already been characterized in the region it gives me a lot of information about water
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holding capacity and some of the chemical constraints that
might limit root growth.” It is worth noting that the depth of
chemical constraints indicated by Soil Mapp can actually
shift as much as half a metre in very wet seasons. The
practical effect of this is to increase the bucket size available
to the crop. That is why we still use the dig stick to determine
where the roots are, where the water is and relate the crop
growth we see in the field to the model’s prediction of where
it is.”
Prior to 2010 Bill thought, “Drained Upper Limit (DUL) was a
bit of a nebulous measure in that we would probably never
have a full profile. However the last couple of years have seen
full profiles and the DUL can give us a yardstick measure to
indicate where we might be suffering some N losses due to
the denitrification process.”

Ag Consulting Co’s Stefan Schmitt sampling
a paddock to 1.1 metres at Ardrossan

Having said that, the really important measure is the establishment of the
Crop Lower Limit (CLL). “I think we have done a good job in understanding
the crop lower limit for wheat but at this stage data for other crops is limited.
By default, if we are measuring soil water in a year like this with good summer
rain I’ll look carefully at the amount of water in the profile under a lentil stubble
as opposed to under a cereal stubble because I know that lentils will have
pulled less water out of the system than a cereal or a canola crop may have.”
Bill prefers to leave pre-plant soil testing as late as possible to allow for
summer rainfall events and plant growth and mineralization periods. “What
I’m expecting to see this year is an elevation of nitrogen levels over a standard
dry summer as a result of summer rains and a big variation in soil water due
to the rainfall distribution and the varying levels of summer weed control.”

Ag Consulting Co’s Stefan Schmitt
laying out a soil core from deep N rig

Original pre-seeding measurements set the scene for the season and “then
we validate what we see happening throughout the remainder of the season
using the tools available. I’ve used the CSIRO Mallee Calculator model
before but my preference is for Yield Prophet; plus my dig stick is in the
back of the vehicle with me all season.”

Bill tests paddocks for 40-50% of his growers and then extrapolates out for others. For those that don’t test, he has to
use data collected from near neighbors or regionally and that limits the quality of the advice he can give but he says
it is still better than guessing. “I’d encourage growers and advisors to be testing more and more paddocks. Testing
water and nitrogen is just so essential to good input and management decision-making. We are just crazy if we don’t!”
The important thing for advisors and farmers to understand is that unless you employ an appropriate range of the tools
available to build knowledge of soil water and nitrogen you will be very limited in the crop management decisions you
can make with confidence.
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