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Implementing paddock scale trial using the CSRIO paired control method
Michael Moodie, Mallee Sustainable Farming
1. Trial Design

· The basis of the methodology is to have a control every second row with the treatments implemented between each control.  Therefore, you are really comparing each treatment to the control and are not comparing treatment’s
· As you relying on the yield map to collect harvest data, the plot width at a minimum needs to be the same width of the harvester front. There are two way’s to achieve this:
a. Match the plot width close to the header front width, which is usually dictated by other machinery e.g. Seeder, spreader. The downside is that you will most likely have narrow strip between treatments which needs to be harvested separately to the trial.  The upside is that the treatments are closer together and the trial is more compact; good for trials with lots of treatments and leaves more room for replication
b. Make the width of each treatment greater than 2 x the width of the header front.  This way the paddock can be harvested as a whole.  The header passes that align best with the treatments (e.g. and harvest the whole width in the treatment) are then pulled of the yield map and analysed.  This method is best used when there are only a few treatments and/or the machinery implementing the treatments is naturally wide (e.g. fertiliser spreaders).  It is also useful is the treatments are implemented at seeding using VRA.
· The plot length can vary from the whole length of the paddock to shorter length to cover a particular soil type etc. You need to be mindful that you will lose data eat each end of the header run, so there is no use squeezing treatments against a fence etc.
· As with all trials, replication is beneficial. Earlier trials I only had one but I now try to use two which gives me confidence in the result.
Below are two examples of trial designs that I have implemented.  The first is a paddock scale variety trial from 2013 where mace was used as the control variety.  The second was a lay out of nitrogen strip trial where we top-dressed different N products (Urea, UAN and Urea + SOA) at an equivalent N rate; no topdressing was the control.
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Figure 1. Layout plan of a paddock scale variety trial
[image: ]
Figure 2. Layout of a demo trial. The polygons show which harvest run of the treatment and control strips were selected.

2. Implementing the trial

· Develop a map prior to implementing the trial.  It makes sure that both you and the farmer are on the same page. Include things like roads, fence lines etc. on the map.  It amazes me how disoriented some farmers get when looking at maps of their own paddocks! 
· If applicable, include run numbers on the map.  The farmer guidance system will display a run number.  Check with the farmer to see if this can be reset at the start of the trial.  Also, some systems use ‘0’ as the first number so it is good to clarify that before you start.
· Use guidance to implement the trial.  The less nerve-racking method is to implement the control strips first and then come back and fill in the gaps with the treatments.  This method does make pegging out treatments a little bit harder.  The second method is to use the run numbers to implement the treatments and then fill in the control treatments at the end.
· If possible and especially with trials at seeding, make sure that there is a buffer run in addition to the first ‘control’ that sits next to a treatment.  This is a good place for the things to go wrong on the first pass of the day.  It also good practices against fenclines etc as the outside ‘control’ are part of your trial data.
· Make sure that you and the farmer have allocated enough time to implement the trail.  For trials at seeding, I always say a day and if we finish earlier than that’s a bonus.
· Plan out the logistics of implementing the trial with the farmer before the day you implement the treatments. E.g. Can you get an auguer to transfer seed or fertiliser treatments to the aircart.  How are you going to clean out the aircart quickly, do you need to calibrate the machine between treatments etc.
· If you have seed and fertiliser type treatments, try and match the quantity of seed and fertiliser put into the aircart to how much you need.  This will save allow of time cleaning out the machine.  Take a large recycling type tub that sits under the cleaning out chute to capture leftovers.  A brome and leaf blower is also handy.
· It is important to take your time and double check things but the farmers will want to go a million miles an hour regardless.  Therefore you make want to take a helper or two.  One to act as farmer liaison and the other to do tasks that can slow down the show: e.g. opening bags and pegging out treatments takes longer than you think
· Marking your treatments is obviously vitally important and I use a fixed method and digital method to ensure that the treatment locations are not lost:
a. The fixed method: For most trials I like to mark the centre of the treatment strip, however the edges can also be marked (personal preference really). If implementing at seeding I walk behind the seeder for the last few meters to line a furrow with the middle of the machine.  A marker tapped to the back of the machine is useful for lining the pegs up.  I use thick fibreglass posts (about 1 cm diameter) that can be purchased from Elders.  By banging them into about waist height the can be left in the paddock all year and are not going to interfere or be knocked over by sprayers etc because they flex. The best thing I have found for marking the treatments is a plastic chemical drum with a hole drilled below the pourer.  That way the drums slide down over the peg and sit on the ground and cannot get blown around in the wind.  You can then wright the treatment with permanent marker on the drums.  I have also used bags that the grain comes out of with variety trials duck tapped to the fibre glass post, however they do perish pretty badly by the end of the season.
b. I use a Trimble Juno or Nomad with FarmWorks mobile for GPSing the location of the top and bottom of the treatment.  Any GPS unit would be fine.  Farmworks lets me create templates that I can easily enter the name and details of the treatment strip and put in background maps etc if required.  The points can then be exported to shapefile format straight away.  Make sure you upload the shapefile points to your computer when you get back from the paddock so they are not lost.  I back up my Juno and Nomad My Documents folder to Dropbox to ensure I have everything saved.
[image: C:\Users\Michael Moodie\Dropbox\Trial Photos\2013 Photos\General Photos\P1010475.JPG]
Figure 3. Fibreglass posts with wheat variety bags taped to them are used to mark the middle of each treatment
3. In season monitoring

· I monitor transects running across the treatments following a particular soil type/zone.  Once you are in the middle of the paddock it can difficult to see where your treatment strips are.  Pre-defining your sampling points and then following them on a GPS unit is a good idea.  Once at the sampling point I try to accurately as possible physically mark the sampling point with a peg and use that to take 5 samples around the peg in a radius appropriate for the size of the treatment strip.
· If the sampling workload is to much, then I have sampled every second control strip.
· If you are soil testing prior to sowing, I sample in transects within a few key soil types across the width of the trial 
· We have monitored treatments with NDVI throughout the season. See picture’s below of how NDVI had been set on a ute and a four wheel motor bike.  I like to complete two NDVI runs within a treatment strip.  A little bit of calculation is required to determine how the NDVI sensor can be evenly spaced across the treatment while avoiding tractor wheel marks etc.
· This year we have EM mapped the trial strips following the harvester wheel tracks to help relate yield differences between the treatment and control to the soil type within the paddock.

Figure 4. A Greenseker mounted on a ute mapping treatments mid season
[image: C:\Users\Michael Moodie\Dropbox\Projects\Mapping Mallee Paddocks\Hampel\P1040897.JPG]
Figure 4. A Greenseker mounted on a 4 wheel motorbike



4. Harvest

· Prior to harvest, check with the farmer to ensure that his yield mapping is working ok and is well calibrated.  I would be a good ask them for some old yield data to ensure that there machine maps ok, that the farmers can handle the data appropriately (i.e. get that data out of the header and onto a computer) and that your PA software can read and work with their data.  For example, I need to read GS2 and 3 data straight from the card because if the farmers sends it to me out of APEX then the data comes in collated polygons and not raw points which I cannot do anything with.
· I try and have two people present on the day of harvest.  One to sit in the header with the farmer and plot points along each header pass labelled with the treatment they are harvesting.  This is really just another data quality check but it can help with ensuring that you identify the treatments accurately on the yield map.   The second person stays ahead of the hear removing the treatment pegs just and ensuring that the header is on the right line
· Try and get the farmer to start a specific new paddock for the trial.  Changing the task prior to harvesting each treatment allows you to get an average yield for that treatment, which is at least a compromised backup if something goes wrong with the yield map.  Make sure the paddock is completed before any narrow strips are cleaned up as they can be a pain to get out of the map.
· If want grain quality samples, make sure you unload the header after each treatment.  I have an old tin can bolded onto a 1.5 m metal stick that I use to place under the augur while it is unloading each treatment.  I try and collect 10 or so samples from across the entire load.
· For one farmer this year, we got a data card to use specifically for the trial and I took the card way with me.  If not, try and get the data ASAP to ensure that something does not happen to the data between trial harvest and the end of their harvest program.
[image: ]
Figure 5. Harvesting out individual strips in a paddock scale trial



5. Yield Map Processing

· This is the most complicated part of the whole trial process.  I use Farmworks Mapping software so I am only familiar with what to do in that program.  I have spoke to Ben Jones about developing a tool on PA source than can make this process easier.
· First step is to get the map of your trial into the PA software.  You may need to re-merge the tasks.  Clean up the map as per a normal yield map to remove erroneous points on headlands, around tree’s etc.
· Step 2: Create a polygon layer with four data field: Run Number, Cell number, Treatment and Rep.  Draw a polygon around each of the treatment and control strips that you are interested in.  Try and keep the polygons as square as possible.  Use the splitting tool to square up the top and bottom of the rectangles.
· Step 3: Fill out the run number, treatment and rep fields for each polygon.
· Step 4: Use the buffering tool to create cells running down the length of each polygon. I use 16.6 m because joining three of these together gives you a running average of 50m
· Step 5: Select row of cells running across the treatments.  Label cells from 1-x from top to bottom. Set up the legend so each unique cell number becomes its own colour to make keeping tack a bit easier.
· Step 6: In Farmworks, create a new layer for the data you want (e.g Mass yield, dry yield, elevation etc).  Select Area map, brows for the new polygon layer and tick Create a New Composite layer.  Click ok and this should average the yield points within each cell.
· Step 7: Export the new map out as a shape file.  You can then open DBF file using excel to manipulate the data
[image: ]
Figure 6. Polygons are drawn around each harvest run within the trial
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Figure 7. Polygons are broken down into cells and then yield data within each cell is average to provide an average yield for that cell

6. Data processing and graphing

· Open the DBF file through a blank excel file – open new document function
· Select all the data and headings and create a pivot table will Run number as the columns and cell number as the rows.
· Copy and paste the data as values into a new worksheet and clean up the data so there are no total columns etc. Re-label run numbers with treatment and reps etc.
· In another spot in the worksheet, create columns so that each treatment cell yield value is displayed next to average yield value for the two control cells either side.
· In another spot in the worksheet, create a running average of the treatment and control cells so that each cell in the average of itself and the cell above and below.  For my trials this gives a 50m moving average and helps smooth out the data.
· You can now graph the moving average of the two treatments using a line graph.  You could also graph yield difference. For Mallee paddocks, I like to graph another variable such as elevation or EM Value in the background to help identify soil types (See Below).
· Another graph I am playing with this year is a scatter pot (See Below).  I have only just got the EM map back, but I think plotting Yield difference against EM will be a helpful. 

Figure 8. Moving average (50m) yield of Mace compared to Corack in the 2013 MSF Paddock Scale Variety trial at Meringur.

Figure 9. Scatter plot of yields comparison between Mace and Corack across 2 reps.
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Figure 10. Comparison of in crop N and no in in-crop N in a paddock scale trial at Ouyen in 2011.  Elevation is mapped in the background 
Mace v Corack R1
Mace	Nth	Sth	1257.933333333333	1296.833333333333	1365.133333333333	1437.9	1442.433333333333	1354.066666666667	1305.225	1240.6	1194.0	1292.183333333333	1350.908333333333	1387.016666666667	1409.766666666667	1484.983333333333	1528.216666666667	1567.85	1523.316666666667	1468.266666666667	1389.35	1370.3	1354.766666666667	1341.783333333333	1253.95	1137.816666666667	1043.166666666667	1019.866666666667	1061.066666666667	1076.333333333333	1107.216666666667	1130.025	1215.133333333333	1225.3	1232.1	1204.866666666667	1210.9	1257.8	1326.933333333333	1352.85	Corack	Nth	Sth	1484.4	1482.266666666667	1481.733333333333	1437.666666666667	1390.866666666667	1327.433333333333	1286.0	1228.0	1459.0	1365.2	1399.466666666667	1345.866666666667	1374.766666666667	1422.933333333333	1535.966666666667	1606.166666666667	1575.7	1514.066666666667	1481.9	1514.633333333333	1540.166666666667	1481.9	1359.8	1218.0	1189.2	1230.9	1274.9	1298.7	1259.0	1284.0	1272.0	1283.0	1284.766666666667	1280.6	1291.8	1314.566666666667	1357.266666666667	1367.0	
Yield kg/ha



Mace v Corack
Corack	1257.933333333333	1296.833333333333	1365.133333333333	1437.9	1442.433333333333	1354.066666666667	1305.225	1240.6	1194.0	1292.183333333333	1350.908333333333	1387.016666666667	1409.766666666667	1484.983333333333	1528.216666666667	1567.85	1523.316666666667	1468.266666666667	1389.35	1370.3	1354.766666666667	1341.783333333333	1253.95	1137.816666666667	1043.166666666667	1019.866666666667	1061.066666666667	1076.333333333333	1107.216666666667	1130.025	1215.133333333333	1225.3	1232.1	1204.866666666667	1210.9	1257.8	1326.933333333333	1352.85	1591.35	1613.633333333333	1584.716666666667	1564.016666666667	1522.183333333333	1527.983333333333	1536.566666666667	1532.466666666667	1543.3	1539.033333333333	1550.183333333333	1549.35	1543.833333333333	1526.0	1488.166666666667	1467.266666666667	1450.9	1461.4	1453.633333333333	1471.866666666667	1504.283333333333	1529.633333333333	1516.316666666667	1480.866666666667	1451.8	1434.916666666667	1447.216666666667	1453.416666666667	1503.45	1481.633333333333	1454.85	1379.733333333333	1352.133333333333	1335.25	1347.233333333333	1366.016666666667	1366.65	1362.016666666667	1484.4	1482.266666666667	1481.733333333333	1437.666666666667	1390.866666666667	1327.433333333333	1286.0	1228.0	1459.0	1365.2	1399.466666666667	1345.866666666667	1374.766666666667	1422.933333333333	1535.966666666667	1606.166666666667	1575.7	1514.066666666667	1481.9	1514.633333333333	1540.166666666667	1481.9	1359.8	1218.0	1189.2	1230.9	1274.9	1298.7	1259.0	1284.0	1272.0	1283.0	1284.766666666667	1280.6	1291.8	1314.566666666667	1357.266666666667	1367.0	1576.7	1572.966666666667	1569.333333333333	1568.366666666667	1528.933333333333	1532.033333333333	1494.366666666667	1525.4	1509.433333333333	1522.566666666667	1515.766666666667	1542.1	1536.066666666667	1510.333333333333	1454.8	1383.3	1331.633333333333	1340.6	1398.3	1484.5	1554.5	1579.2	1563.166666666667	1506.1	1491.4	1460.5	1514.333333333333	1500.366666666667	1536.733333333333	1483.033333333333	1453.566666666667	1382.7	1352.033333333333	1320.866666666667	1331.633333333333	1368.866666666667	1405.4	1412.0	1to1	0.0	1000.0	2000.0	0.0	1000.0	2000.0	Mace Yield kg/ha

Corack Yied kg/ha
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« Trialling can help you decide whether to adopt a new
technology

* You can take a risk with a trial.

= A properly run and executed trial can be informative

= A poorly run trial can give misleading results that if
implemented could be costly

+ So how do you get the most out of the trials you do run?

» How do you get the most out of your grower group?

(SR st prsatation o, o ot rmovs GSIRO fom it of ot -




image5.jpg
Workshop Goals

« Help understand what a trial is
» Why do you run a trial?

» How do you run a trial?

» What do you run a trial on?

» How do you interpret the findings from a trial?

(SR st prsatation o, o ot rmovs GSIRO fom it of ot 9..
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Develop Your Research Question — What you

ask

« Make sure the topic is interesting!

« Too Broad
« “Does nitrogen influence wheat crop yield?*

(SR st prsatation o, o ot rmovs GSIRO fom it of ot 9..
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Focus the Topic

- Break down your statement into specific questions.

» What constitutes “a yield improvement” e.g. More grain yield,
more biomass, better plant establishment, greener leaves,
more tillers, fewer head deaths?

» What aspects of the environment are we talking about? e.g.
Season type? Soil Type ? Crop Type? Time of Sowing?
Stubble treatment?

» What time period are we talking about? Only wet years, only
dry years, every year?

« Focus on a SPECIFIC attribute of nitrogen management.

(SR st prsatation o, o ot rmovs GSIRO fom it of ot 9..
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Key message

« Focus and tighten the research question
1. What am | interested in? Nitrogen management

+ 2, When am | interested in it? In an average season on a wheat
crop on a sand plain soil with an unconstrained root system.

+ 3. Why am | interested in it? | feel | can put less nitrogen on my
crop and still produce the same yield

« 4. How am | going to measure a yield effect? | will measure soil
nitrogen at the sowing and harvest, grain protein and stalk
nitrogen. | will also monitor plant establishment, tillering,
biomass at anthesis, greenness and grain yield and grain size

(SR st prsatation o, o ot rmovs GSIRO fom it of ot -
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Why go to the extra trouble to tighten the

question?

« We applied nitrogen to the wheat crop and yields increased by
100 kg/ha. This difference was small.

« Conclusion — not really worth putting on the extra N. OR!

+ We applied 50 kg/ha of nitrogen at sowing to the soil that had 20 kg/ha
of soil mineral N at the time of sowing. By Z30 the high nitrogen
treatment had increased greenness by 10% and these plants had 1
more tiller than the treatment with low nitrogen. The season had a tight
finish. Only 32 mm of rainfall fell in September and October. The
superior plant establishment generated by an increased nitrogen
supply did not lead to increase yield primarily because of the tight
finish. However grain proteins were 0.5% higher in the high nitrogen
treatment, indicating that even in a dry season, the crop did suffer
nitrogen stress. Overall, it would be prudent, given long term seasonal
average rainfall, to consider the higher rate of nitrogen.

(SR st prsatation o, o ot rmovs GSIRO fom it of ot
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« Formulate a research question you want to run with a grower
group

« What is the question

« How will you determine what to measure

= When or where will information from the trial be applicable?

« At this stage DO NOT FOCUS on the treatments or design, just
the question.

(SR st prsatation o, o ot rmovs GSIRO fom it of ot -
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You have your question, now select your treatments.

Your treatments need to make a difference to the amount or the
timing of crop growth to influence yield in some way.

Why — 50 — 100 kg/ ha differences in crop yield are notoriously
difficult to detect.

If you can visually see a difference in the crop, the yield
difference is about 15 — 20% (ie ~ 0.5 t/ha at least)

(SR st prsatation o, o ot rmovs GSIRO fom it of ot -
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Choosing a treatment

- Large treatment differences
+ 50 kg/N 10 kg/Ha P,

« 2.5 t/ha Lime, 2.5 t/ha Gypsum ( or more ! )
Time of sowing varies by at least 3-4 weeks,

Break crops are different species (oilseed and legume crop,
volunteer pasture and cereal)

« Stubble management ~ 10 t/ha (or more !)

- Sowing rate (@ least 30 kg/ha in cereals, ie ~ 30% difference)

(SR st prsatation o, o ot rmovs GSIRO fom it of ot 9..
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How many treatments?

« Every treatment should be discussed and argued.

= When we plan a trial, | expect to debate the treatments for at
least half a day!

« Every treatment creates work, there must be a very good
reason to include it in the trial.

= Avoid “It'd be interesting to have a look at ...." and
* “But what about ....... 3

- Ask yourself how the treatment helps address the question!

(SR st prsatation o, o ot rmovs GSIRO fom it of ot 9..
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« Define the treatments for your research question

» Measuring more things about fewer treatments is better than
measuring yield on lots of treatments.

- If you have asked the right question, you should not need more
than 4 treatments

« Make sure you have a valid control.

(SR st prsatation o, o ot rmovs GSIRO fom it of ot -
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Trial Design

» What is confounding?

Confounding occurs where you can not identify the basis
behind a particular response.

- Itis why we replicate; the confounding that occurs in a trial
without replication could be because the soil type, weed burden
or disease levels in one plot are greater than they are in a
neighbouring plot.

(SR st prsatation o, o ot rmovs GSIRO fom it of ot
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Inference and analysis

« We applied nitrogen to the wheat crop and yields increased by
100 kg/ha. This difference was small.
« Conclusion — not really worth putting on the extra N. OR!

+ We applied 50 kg/ha of nitrogen at sowing to the soil that had 20 kg/ha
of soil mineral N at the time of sowing. By Z30 the high nitrogen
treatment had increased greenness by 10% and these plants had 1
more tiller than the treatment with low nitrogen. The season had a tight
finish. Only 32 mm of rainfall fell in September and October. The
superior plant establishment generated by an increased nitrogen
supply did not lead to increase yield primarily because of the tight
finish. However grain proteins were 0.5% higher in the high nitrogen
treatment, indicating that even in a dry season, the crop did suffer
nitrogen stress. Overall, it would be prudent, given long term seasonal
average rainfall, to consider the higher rate of nitrogen.

(SR st prsatation o, o ot rmovs GSIRO fom it of ot
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« Think about the inference, or what am | going to learn from
conducting the trial.

« How might | change a management decision given the
information generated by the trial

» How can extrapolate the information from the trial to another
farm, location, soil type, or season.

« Silver bullets do not exist, don't look for them.

(SR st prsatation o, o ot rmovs GSIRO fom it of ot -
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Principles of design

« Avoid confounding

* Replicate

+ Randomise

« Avoid splitting plots, embed this into the treatment structure

- Large plots are not a surrogate for replication!

(SR st prsatation o, o ot rmovs GSIRO fom it of ot 9..
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An example of how confounding can occur

[
il Piot | Treatment [N @ Sowing | N on September 1

I
‘w‘;g”‘w“‘ 1 April 15TOS 60 kg/ha 60kg/ha
J‘J‘JJHJ 2 May 12 TOS 60 kg/ha 60kg/ha
11— June 6 TOS 60 kg/ha 60kg/ha
“H‘\‘J““J 4 May 12 TOS 60 kg/ha 60kg/ha
|

Nl 5 April 15 TOS 60 kg/ha 60kg/ha
w“““\“\“\“‘ 6 June 6 TOS 60 kg/ha 60kg/ha
g“““ggg‘w‘ 7 May 12 TOS 60 kg/ha 60kg/ha
J‘H JH‘J 8 June 6 TOS 60 kg/ha 60kg/ha
M 9 April 15 TOS 60 kg/ha 60kg/ha

||l Whatis the problem with this?

|| How could we modify the design to overcome it?

e ———
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Some jargon

» One way experiment

- Just one set of treatments, eg 3 varieties, all managed the
same.

- Split plot (don't). Where Nitrogen is applied to the top half of
the experiment, in an unrandomised fashion to “have a look”

« This destroys the replication within the experiment.

« Two way experiment, two way factorial
- Two sets of treatments, varieties and nitrogen.

DO NOT ATTEMPT more than a two way factorial unless you
are working with a statistician.

(SR st prsatation o, o ot rmovs GSIRO fom it of ot
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5 traps regarding trial setup and design

+ 1. No obvious research question

« 2. Too many treatments

- 3. Splitting plots

« 4. Changing treatments after year 1 or 2

« 5 Confounded design and lack of replication

(SR st prsatation o, o ot rmovs GSIRO fom it of ot 9..
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5 traps regarding the analysis of farm trials

« 1. Ignoring inherent variation in the trial
« 2. Simple analysis for a very complex trial design
« 3. What was the reason for the observed response

« 4. Making inference from one year of data, without considering
the season from an historical perspective

« 5. Please conduct a nutrient and/or water balance if the
outcome of the trial is on either of these topics.

(SR st prsatation o, o ot rmovs GSIRO fom it of ot
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How to make better inferences from the data

» Measure more than yield, remember fewer treatments more
measurements.

« The absolute minimum
« - Plant density
« - Tiller number
* - Grain Protein

« Diagnose problems
« Weed density, frost, rust, sowing problems,

« Ideally
« - Either measure or model the soil water balance
- - Greenness ( eg green seeker)

(SR st prsatation o, o ot rmovs GSIRO fom it of ot 9..
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Lets design a rotation experiment together

* 1. Research Question

* 2. Treatments

« 3. Design and Layout

« 4. Duration of trial (how many years will it run for)
« 5. Analysis.

« THE END

(SR st prsatation o, o ot rmovs GSIRO fom it of ot
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Final TAKE HOME MESSAGE

+ Good trial design, analysis, implementation is time consuming
and expensive.

« Quick “look see” trials are a waste of time, resources and
money.

» Reduce the number of quick look trials and do fewer, better
trials.
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Principles of an on farm trial — Precision Ag

supplement

|
Il 1. Few rather than more treatments
= One treatment may suffice

= Ask an appropriate question and test it
= What effect does increased nitrogen have on grain yield?
= How will the crop respond to increased nitrogen?
= When will the crop yield more if nitrogen is increased (season)?
= Where will the crop yield more if nitrogen is increased (region)?

e ———

b
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Principles of an on farm trial

2. Go for large treatment differences

= The objective of a trial is to learn something about how the crop
responds to inputs

= The treatments must be large enough to bring about a change
in crop yield
= Increase N by at least 20 kg/N/ha (ie ~ 50kg/ha of urea)
= Increase P by at least 4 kg/P/ha
= Apply gypsum at a rate of at least 2 t/ha
= Apply lime at a rate of at least 2 t’ha
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Orientate the trial up and back

* At least two seeder bar widths for each treatment

* Record treatment with a GPS
« Treatment should be located next to the control in a strip
- Standard paddock management can be the control

« At harvest keep the comb within the confines of the treatment
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3. Orientate the trial and treatments ‘up
and back’

The Control should be adjacent

to the treatment.

7

Treatment orientated
different zones.

across tl

he

High yiclding
zone

e ———

b
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4. Analyse the trial data with a paired t-test

or by eye.
treatment control
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A worked example — Vlaming Barley trial - WA

« 4.5 t/ha barley crop @ ~ 2.0 t/ha - 6.5 tha
« 2 zones based on em38 and gamma radiometrics survey
« Sown 12t May @ 70 kg/ha
* 60L of Flexi N (29 kg/N/ha) was applied at sowing.
« Additional Flexi N @ GS 22 (50 L, 25 kg/ha)
GS 30 (301, 14.7 kg/ha)

- CSBP Agstar fertiliser (N 15.5%, P 12.8 % and S 11%) @
sowing

« Treatment 1, 60 kg/ha, (11.1 kg/N/ha, 9.2 kg/P/ha, 9 kg/S/ha)

Treatment 2, 120 kg/ha (18.6 kg/N/ ha, 15.4 kg/P/ha and 13.2
kg S/ha)
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30 m block kriging in vesper (3 header widths)
100 points / variogram cloud (exponential)

5 m grid

Tnal orlentated across zones





image34.jpg




image35.jpg
s sar
mus0syy
musssr
msi0ssr
s 537
msi0sr
msissa7
sz ssr
msas 57|
sy
msrssor
sy
msas 597

o |
assssaoit |
assssaoit|
assssaoit|
assssaoit|
assssaoit|
assssaoit|
assssaoit|
assssaont|
assseaoit|
assseaont|
assseaoit|
assssaoit|
assseaoit|
assssaoit|
assssaoit|
assssaoit|
assssaoit|
asssnaoit|
assssaoit |
assssaoit|
asssnaoit|
assssaoit |
assssaoit|
assasaoit|
asssnaoit |
assssaoit|
assssaoit |
asssnaoit|
assssaoit |
asssnaoit|
assssaoit|
asssnaoit|
assssaoit |
assssaon |

i
st
P
prir
oo
e
pen
pee
s
prl
P
P
pie
pre
stz
i mon.
Ptz
i
s
rersm
o
e
st
i imos
s
486991309
s
o
i
i
imone:
sensi
wmoes
o
frey

B[] ooz





image36.jpg
Trial protocols continued

- Export file to csv, read in with excel
» Conduct moving average difference calculation ( 5 cells)
«» Conduct moving average t — test (5 cells)

« Plot with respect to Easting or Northing
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‘wher_tial results xisx - Microsoft Excel
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Yield and Significance in excel
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Combined yield difference and significance
plot
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Key conclusions

- Zone 1, treatment 1 yielded 4.55 + 0.05 t/ha
« Zone 1, treatment 2 yielded 4.85 t/ha

« Zone 2 treatment 1 yielded 3.9 + 0.07 t/ha (p < 0.001).
- Zone 2 treatment 2 yielded 3.6 t/ha

* But conventional anova hides within zone differences

« Moving average approach allows you to question your zones.
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Yield and Responsive Index from N rich strip
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Key messages

- Carefully select location

« Choose treatments that are likely to shift yield

« Make treatments at least 2, preferably 3 header widths

« Krig data onto 5m grid, 30m block kriging

« Select a middle row from each treatment and export to excel
« Analyse using a moving average t-test

- If time — look at some of my trial stuff ups

(SR st prsatation o, o ot rmovs GSIRO fom it of ot 9..




image43.jpg
Data from yield strips along the paddock
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Canola yield across the strips
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— low_10kgha MAP, 20Liha Flexi-N
—— med_30kgha MAP, 40L Flex-N
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« Ask a question

- Apply treatments that are likely to make a difference
- Orientate the trial across the change in soil type

* Sow and harvest the trial in the same direction

* Take care at harvest

« Analyse the data from a kriged yield map, select a strip from
the middle of the treatment

« Avoid combining data and simply comparing the means or
averages of the two strips
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