Scenario Development Guide and Template
INTRODUCTION
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A diagnostic episode follows the following sequence seen in Figure 1.  This is known as the ST-model for diagnostic reasoning and was first developed as a way to explain the process of clinical diagnosis in medicine [1].  The model is explained thus:  First, the evidence, (usually seen in the field and/or elicited from the grower) is abducted into a set of diagnostic hypotheses.  From these, deductions are made as to what to expect as far as the results of tests and further observations.  These tests or further observations are carried out to either confirm or discount these initial hypotheses.  Occasionally new data may lead to a new hypotheses not first thought of.  Once evidence is strong enough to fit a hypothesis to the satisfaction of the diagnostician, the diagnosis is confirmed.
This Word document provides an aid for agricultural teachers and trainers in producing scenarios for students to work through.   It consists of four parts.  
Part 1 assists with formulating the problem, and the hypotheses students will be exploring.
Part 2 is a template for adding the information that will appear to students as they work through the scenario.  Once the information is added to the tables, it can be used as the basis for constructing a scenario in the Diagnosis for Crop Problems Builder, or simply used to go through a diagnostic scenario as a paper exercise or in a face-to-face tutorial. 
       Figure 1. The ST-Model for Diagnostic Reasoning

Parts 3 and 4 are concerned with adding the scenario (which by this stage is now recorded in 
this electronic document) to the Diagnosis for Crop Problems Builder, and testing it.
This document therefore provides a series of templates which can be used as a step-by-step guide for each component of your scenario.  Even after the scenario is pasted into the Diagnosis for Crop Problems Builder, worksheets containing particular scenarios can be saved for reference if needed.   In the following tables, the text in green italics is example text only, designed to illustrate the sort of information you should include in the scenario.  Replace this text with your own.  The tables are no fixed length.  Make them as large or as long as necessary.   In Part 2, they will hold text that can be directly pasted into the Diagnosis for Crop Problems Builder. 

Although this document is written primarily for teachers or trainers to prepare scenarios for students to work through, it can also be used by students to prepare their own scenarios.  This is a form of constructivist learning where the students learn the nuances of crop problems by actually constructing one.

PART 1 – PLANNING THE SCENARIO

First some thinking needs to be done.  Identify a plant problem that’s suitable for the level of student you are teaching.  If you have limited experience in field diagnosis it is recommended that you seek the advice of an experienced crop consultant or extension agent in choosing a specific scenario (one that was difficult to diagnose) and in developing the components to be included in the scenario.  Gather together information on the signs and symptoms.  Think about the circumstances that may have encouraged this condition to develop.  Then think of the things it could be confused with in the first instance.  These will be the alternative hypotheses mentioned below.  Think of the tasks a student would need to undertake if they wanted to explore these other hypotheses. Finally, think about the other things you might want to give students the choice of doing, even if it is not going to advance their knowledge.  After all, in the real world we can choose to make many observations, whether they are appropriate things to do or not.

Enter this information in the tables below…

A.  WHAT WENT WRONG AND WHY?
The first step is to choose a problem, and then outline the relevant facts about the case.

The Problem is? :  Enter the problem on this line e.g. Phytophthora crown rot (Phytophthora cactorum), exacerbated by poor drainage.
	Signs and Symptoms

	Replace this text with a description of the signs and symptoms of the problem e.g.

Crown rot causes the decline of and usually the eventual death of trees.  Affected plants show typical decline symptoms with wilted, yellow leaves, open canopies and a lack of terminal growth. Trees (especially young trees) can die quickly within one or two years if conditions are conducive
The most telling symptom is an active canker at the foot of the tree. Cutting into this normally reveals an active lesion encircled with concentric lines.  

 Infected roots are discoloured and initially firm and brittle but soon become soft as they decay.


	What may have helped this condition develop?

	Replace this text with any factors that caused or contributed to this problem.  This could include management mistakes, unusual “events” or something stemming from the previous land history.  The reasons for the development of the disease should be added in here.  Using the root rot example again..

Water management is the key to controlling this disease.  Poor drainage provides ideal conditions and once a high load of the pathogen is in the soil, it is impossible to eradicate it.  Some varieties and rootstocks are also more susceptible than others.

It is common for Phytophthroa cactorum to be introduced through planting material or the movement of infected soil. However, even if the pathogen is accidentally introduced, the disease may not become a problem unless conducive conditions exist i.e. poor draining, high rainfall/irrigation and susceptible varieties/rootstocks.  Cox’s orange is one such variety.



B. WHICH  HYPOTHESES SHOULD YOU ALLOW STUDENTS TO EXPLORE
Now list the possible hypotheses students may come to after their preliminary investigation of the problem.  Base these hypotheses on what might be seen from a quick observation and walk around the property.  Then suggest investigatory questions, observations and/or tests students would definitely need to carry out, in order to test each of these hypotheses.  These will end up being essential actions and objects available to students in the completed scenario.
	Possible Cause
	Justifications for hypothesis from scenario description
	Supporting historical evidence (which can be elicited from grower questioning)
	Further field observations or tasks which would confirm/disprove the hypothesis.  (enter as many as necessary)
	Lab tests or referrals which would confirm/disprove the hypothesis.

(enter as many as necessary)

	e.g. Phytophthora cactorum.
(The real cause)  
	Enter the justification here.  What clues should the students’ recognise?

This is a disease that affects apples.  The decline symptoms were typical of this pathogen and the distribution of the affected trees would indicate a relationship between the condition and water.  P. cactorum is favoured by high levels of moisture in the soil.  
	What other factors regarding disease development, history of the crop or management will add weight to this hypothesis?

Drainage is poor (Ask Grower about  drainage), the season has had high rainfall (ask Grower about rainfall) and the variety is one that is susceptible to this pathogen (Ask Grower about variety).

Disease appears progressive rather than being linked to an event. (Ask grower about changes in management, history of the problem and/or land use history)
All other variables normal
	Enter the further field observations in here, adding the expected result.

Characteristic zonate lesions should be present at the foot of the trees (examine trunk).  Cutting into the trees should reveal these lesions (cut into trunk).  

Roots should be rotten.(examine roots)
	Enter the test and/or observations in here, adding the expected result.

P. cactorum would have grown out of root or stem samples isolated to Corn Meal Agar (CMA).  Sporangia and oogonia would develop.(collected trunk or root tissues ( grow in agar ( examine fungus)
Thin sections of affected tissue may have revealed oospores under the microscope. (collected root tissues ( microscopic examination (sections)


	White rot, caused by Armillaria mellea.  


	This causes a decline symptom in the above ground part of the plant.
	Disease appears progressive rather than being linked to an event. (Ask grower about changes in management, history of the problem and/or land use history)


	Cankers should be present at ground level (Examine trunk).  Characteristic mycelial fans and perhaps bootlace rhizomorphs would be present under the trunk covering affected tissue (cut into trunk).  There is usually a “mushroom”-smell and honey-coloured agaric-shaped basidiocarps may also be present at the base of the trees. 
	Normally the field symptoms are so characteristic further lab tests are not required.  However, if it is, isolation to malt agar from affected trunk or root sections should result in colonies of Armillaria mellea.

	Root lesion nematode Pratylenchus spp.


	These nematodes can attack apples causing a root rot and allowing entry to other pathogens. Causes a “decline” symptom in above ground parts of the plant.  


	Disease appears progressive rather than being linked to an event.(Ask grower about changes in management, history of the problem and  land use history)

	Lack of feeder roots.  P. cactorum foot cankers could also be present, the entry of the pathogen being facilitated by nematode feeding. (examine roots)
Sandy soils is often a contributing factor (examine soil)

	Nematodes could be extracted from Soil samples and root samples.  High populations of Pratylenchus would be visible. (extract nematodes from roots and/or soil)

	Poor nutrition or fertilizer program
	This can cause stunting or poor growth.  Leaves can be discoloured..
	Normally caused by a poor fertilizer program (ask the grower about the fertiliser program, changes in management, land use history and the history of the problem)  

	Also may be exacerbated by light sandy soils which fail to hold nutrients. (examine the soil)
	Soil test (nutrient and ph) and/or leaf test to establish nutrient status.  (Soil test for pH and nutrients ,leaf test for nutrients) 

 Leaf test is also likely to show deficiency if the roots are affected by some other condition.

	Waterlogging.  
	Low lying areas most affected
	Drainage is poor.

rainfall has been high.

Ask grower about drainage, irrigation and weather


	Often most prevalent in clay soils.

Check the soil.  Does it appear saturated and anaerobic?  Is it a grey or blue colour? (Examine soil)
Waterlogging can lead to attack by Phytophthora root rots so it can predispose trees to this pathogen.

	

	Alternative n (create more rows if you need to)
	
	
	
	


C. WHAT OTHER THINGS SHOULD STUDENTS BE ABLE TO DO
When the scenario is finally constructed, students somehow MUST be allowed to extract the information, and undertake the tasks listed above.  However, there may be other things you wish them to do which may simply add interest to the scenario, give some minor weight to the correct conclusion or simply make the scenario more life-like.  
List these tasks and observations in the table below.

	Task
	Reason for including this option?

	Replace this text and the example text below with the task required. (create more table rows below if you need to)


	

	Examine all parts of the plant (including fruit)
	For completeness

	Fertilizer applicator
	Are part of the orchard management and may be significant in another scenario

	Spray applicator
	Are part of the orchard management and may be significant in another scenario

	Insect traps
	Are part of the orchard management and may be significant in another scenario

	A quantitative assessment of 
   - Plant Damage

   - Weeds
	Although more work, it is sometimes useful to quantify the extent of a problem.  The weeds population can reflect the orchards origin as a dairy farm.  Best to put a price on this. (money=time)

	With leaves
	

	   - Cut into them
	may be significant in another scenario

	   - Examine insects on the leaves
	may be significant in another scenario.  Add some predator and predatory mites.  Could mislead some students

	
	

	   - When leaves are collected and in the lab
	

	      - Examine them under a microscope
	may be significant in another scenario

	      - Put in humid chambers 
	may be significant in another scenario.  In this case, spores from saprophyes can be shown as the result (possible red herring although only the most inept student would fall for it)

	      - Check for nematodes
	Unlikely to significant in any scenario with orchard trees but added for completeness

	      - virus testing (e.g. apple mosaic virus)
	may be significant in another scenario

	      - Pesticide residue testing
	may be significant in another scenario

	      - Plate to agar ( examine fungus
	may be significant in another scenario.  In this case, spores from saprophyes (say, Alternaria alternate) can be shown as the result (possible red herring although only the most inept student would fall for it)

	         - Test fungus for pathogenicity
	may be significant in another scenario

	         - Send the fungus to a specialist to identify
	may be significant in another scenario.  Best to make this expensive.

	      - Examine Arthropod 1
	may be significant in another scenario

	         -  Send arthropod 1 to an expert to identify
	may be significant in another scenario. Best to make this expensive.

	      - Examine Arthropod 2
	may be significant in another scenario

	         -  Send arthropod 2 to an expert to identify
	may be significant in another scenario. Best to make this expensive.

	
	

	With Trunk
	

	   - When sections of the affected trunk are collected and in lab
	

	      - Check for nematodes
	Unlikely to significant in any scenario with orchard trees but added for completeness

	
	

	With Branches
	

	   - Cut into
	may be significant in another scenario

	   - When sections of the affected trunk are collected and in lab
	

	      - Examine under a microscope
	may be significant in another scenario

	      - Put in humid chambers 
	may be significant in another scenario.  In this case, spores from saprophytes (say, a Trichoderma) can be shown as the result (possible red herring)

	      - Check for nematodes
	Unlikely to significant in any scenario with orchard trees but added for completeness

	      - Plate to agar ( examine fungus
	may be significant in another scenario.  In this case, spores from saprophyes (say, a Trichoderma) can be shown as the result (possible red herring)

	         - Test fungus for pathogenicity
	may be significant in another scenario

	         - Send the fungus to a specialist to identify
	may be significant in another scenario.  Best to make this expensive.

	
	

	With Fruit
	

	  - Cut into
	may be significant in another scenario

	  - When sections of the affected trunk are collected and in lab
	

	      - Examine under a microscope
	may be significant in another scenario

	      - Put in humid chambers 
	may be significant in another scenario

	      - Plate to agar 
	may be significant in another scenario.

	
	

	With roots
	

	   - When sections of the affected roots are collected and in lab
	

	      -   Plate to agar ( examine fungus
	

	         - Test fungus for pathogenicity
	Unnecessary although it will show that the isolated P. cactorum is pathogenic.  Make this test expensive.

	         - Identification
	Will confirm that the organism is P. cactorum although the student’s should be able to do this.  Best to make this expensive.

	
	

	With weeds
	May be significant in another scenario.  In this case we could add a small red herring.  Make the weeds affected by an apple-safe herbicide applied a few days before.  Students can ascertain what this is by  asking the grower about the herbicides that are applied.

	   - When section of weeds are collected and in the lab
	

	      - Examine them under a microscope
	may be significant in another scenario

	      - Put in humid chambers 
	may be significant in another scenario.  In this case, spores from saprophyes (Alternaria alternate) can be shown as the result (possible red herring.  Students may not recognise this as a saprophyte)

	      - Plate to agar ( examine fungus
	may be significant in another scenario.  In this case, spores from saprophyes (say, Alternaria alternate) can be shown as the result (possible red herring)


This concludes Part 1 of the process.   You have decided on a problem, sketched out the signs and symptoms, and contributing factors and decided which hypotheses it would be reasonable for students to explore.  You have also decided which tasks and observations would be necessary in order to test those hypotheses.  Finally, you have decided what else you will allow the students to do, just to add interest and depth.
Print out this document up to this point, in order to use Part 1 as reference for filling in Part 2.
PART 2 – CONSTRUCTING THE TASKS AND OBSERVATIONS
Having gathered together information relevant to the chosen problem scenario, we must now set it up as a scenario which students will be able to work through in Diagnosis for Crop Problems.  Once we create the objects and responses here, it will be a simple matter of creating the location/object or task nodes (or using the supplied blank scenario), then cutting and pasting them into the builder program.

A typical diagnostic scenario is divided into two locations.  The place the crop is located (field, glasshouse, orchard etc), where the initial observations take place and the lab, where plant parts and other collected items can be further examined and subjected to a series of tests.  There is no requirement to limit the scenario to just two locations though.  You may want to add others (a warehouse say) or simply carry out the whole diagnosis in the field.

Along with examining objects (plants, plant parts, soil, machinery etc.) a student will also need to obtain background information as to the management of the crop.  This can be provided by way of a grower, who accompanies the student in the field.  Alternatively, this could simply be represented under an information or research node under the root node in the builder.  The choice is up to you.  In the generic crop scenario template provided with the builder I have provided a grower node for this.
Starting with the crop itself, add what the students will see when they carry out observations and tasks.  Use the sheet you prepared in Part One, to make sure you add everything you need to.  It would be best to work through the below, adding rows for the essentials in A and B first, then adding rows for the less critical observations in C.

Some column headings are self-explanatory.  Here is an explanation of those that may not be.

(a) Significant clue?

If this action or observation does suggest the correct hypothesis, then explain it’s significance.  This will eventually appear as feedback to the student, and provides the raw material for the “Important Clue Observed/Not Observed” boxes in the Diagnosis for Crop Problems Builder.

(b) Need Picture?

If you think a picture needs to be added, then note it here.  If you know where you can source one (i.e. the file name and location), put that information here also

(c) Cost
Does this action cost money to carry out?  If so, add it here.

Example input, based on the apple root rot scenario has been added in italics.  Delete this and replace it with your own scenario information.  There may be some rows constituting observations and actions you don’t need, and others you need to add….
(d) More Information (i.e. help, hints?)
In the Diagnosis for Crop Problems Player, students have the option of clicking on an icon called More Information.  Tutors may want to add hints to be shown when this button is clicked.  If you do want to add a hint concerned with any object, location or test, add the text in this column.
1. The initial Information

This is the first thing students will see when entering the scenario.  In the Builder program, it is represented by a single node under the root node.

	Initial Information.

Add the text below which will introduce the scenario to the students
	Significant Clue in the introduction?
	Need Picture?
	Add More Information?

	E.g. For the root rot scenario…

You turn into the gateway of Doug's Applefields, an apple orchard in the Waikato region of New Zealand.  The grower phoned you this earlier this morning, asking for your advice on his deteriorating trees.  During the drive to the orchard, your mind has been mulling over all the possibilities.

It's your task to discover what's wrong.  Examine the plant and field thoroughly for clues.  The grower could also be helpful.  Click on the Orchard icon to start.
	No
	Yes (add the picture of Hatfields orchard in our database)
	No


2. The Crop location
Now add the information that information students will see when first entering the crop.  In the Builder program, it is represented by a single node under the root node.  All objects in the crop will be represented as nodes under this one.  As before, a example has been pasted in for you.  Delete it when you add your own scenario.
	Crop location (field, orchard, glasshouse etc.)
	Observation
	Significant Clue?
	Picture?
	Cost
	Add More Information?

	(to use an example from the apple root rot scenario)

Orchard
	You walk through the orchard.  Most of the 5 - 6 year old trees here appear stunted, with sparse terminal growth.  Leaves are yellowed and some dieback is present.  Several trees are completely dead!  It is close to harvest, but the few small fruit these sick trees have produced litter the weedy ground.

From your conversations with the grower, it seems the plants have never done well, but this year has been particularly bad.   As you walk through the affected block, you notice the worst specimens are in the low-lying areas.  You stop in front of one particularly unhealthy tree for a closer examination.
	The worst affected plants are in the low lying area, which suggests a relationship between the condition and water
	Yes, a picture of some affected trees
	No cost
	The condition could be an infectious disease, a non-infectious disorder or both.  A good start is to look through the records of all the infectious diseases recorded on apples in New Zealand.  From this, a short list can be determined and several hypotheses explored.

Landcare NZ keeps these records for fungal diseases.  They can be viewed by clicking here. (link to landcare site)



Now add the objects students can examine, and the tasks they can carry out on these objects while standing in the crop.  These are represented in the table as Object ( Task.  For example, cutting into the base of the trunk on a tree to check for a foot canker is represented as “Trunk ( Cut” in the first column.  An object by itself (with no verb following) implies that the action is simple observation.  As before, I’ve added an example.  Insert your own appropriate Object(s) ( Task(s) by creating new rows and add whatever properties are associated with them.
	Object and/or task
	Observation
	Significant clue? 
	More Info?
	Need Picture?
	Cost

	(Delete the below and add your own objects ( task creating as many table rows as necessary)

	Stem
	The bark on the trunk appears normal, although it shows cracks at the base of the tree. 

You squat down for a closer look and notice that the bark is peeling away and appears discoloured. 

There are no signs of mushroom-type fruiting bodies around the trunk.  Neither are there signs of mycelial fans or rhizomorphs under the small piece of bark you managed to pull away.
	The absence of mycelial fans under affected bark would suggest the problem is not Armillaria rot.
	No
	Yes
	None

	Stem ( Cut into
	Squatting down, you take out your pocketknife and cut into the bark at the base of an affected tree. 

The bark and phloem is seen to be dark brown and it has a sour smell.  Further cutting reveals this area of discolouration extends up and around the trunk, and down along the main roots. The lesion has a zonate margin.

Nasty...!
	There was a dark, sour smelling lesion with a zonate margin at the base of affected trees.  This is typical of Phytophthora crown rot.
	No
	Yes
	None

	Stem ( Stem samples
	Stem samples are now safe and sound in a plastic bag
	No
	No
	No
	None

	Stem (Stem samples ( Collect
	You have collected the stem samples
	No
	No
	No
	None

	Ask Grower
	"Ask away", says the grower.
	No
	No
	Yes, a picture would be useful
	None

	Ask Grower ( Drainage
	At this question the grower appears a little embarrassed.  He tells you that the drainage is poor, and that the low lying areas retain water for some time. 
	Phytophthora cactorum is favoured by poor drainage
	No
	Yes, a picture of the grower would be useful
	None

	Other observations ( Fertilizer applicator
	The equipment is housed in an antiquated shed.  The fertiliser spreader, although a museum piece, appears to be in good repair with everything working as it should.
	No
	No
	No
	None


3. The Laboratory
This is where students would go to run tests and grow out pathogens etc.  As before, fill in the table with tests you intend to include in the scenario, on material students can collect.
There are two different tables that need to be filled out, depending on the nature of the investigation.  The first of these are tasks, much like the ones above.  The second are tests, where samples are tested for specific pre-determined things.
(a) Tasks

As before, examples have been filled in for you.  Delete these and add your own.  

	Object and/or task
	Observation
	Significant clue? 
	More Info?
	Need Picture?
	Cost

	(Delete the below and add your own objects ( task creating as many table rows as necessary)

	Stem samples ( plate to agar
	You take stem slivers from inside the infected wood and incubate them on a suitable agar. 

After a few days you check the plates for potential pathogens.  Ah ha,  fungal colonies are present!  You examine these under the compound microscope, using appropriate magnifications.  
	Not yet
	No
	No
	$50

	Stem samples ( plate to agar( fungus
	Hyaline fungal structures are visible.
	Plating infected stem slivers to agar revealed Phytophthora cactorum.
	No
	Yes definitely. Mycological pictures of sporangia and oogonia at 400x
	None

	Stem samples ( plate to agar( fungus ( pathogenicity test
	You carry out a pathogenicity test on young apples seedlings by applying inoculum of the fungus to the soil.

The seedlings develop similar symptoms to the affected plants.  The pathogenicity test is positive!
	A pathogencity test reveals the fungus grown out of the stem slivers attacks seedling trees and causes a root rot
	No
	No
	$200


(b) Tests
You will see the format is a little different.  As before, examples are present.  Delete these, and insert your own.

	Test
	Things to be tested for
	Results
	Significant clue? 
	More Info?
	Need Picture?
	Cost

	(Delete the below and add your own objects ( task creating as many table rows as necessary)

	leaf samples ( Pesticide residue
	Captan

Dithiocarbamate

Fenarimol

Azinphos-methyl

dodine
	No detectable residue

No detectable residue

0.001ppm

0.005ppm

0.01ppm
	No.  It squares with what the grower reported he sprayed the crops with
	
	No
	$20 each item

	Leaf samples ( Nutrient analysis
	nitrogen

calcium

magnesium

potassium

phosphorus

manganese

Boron

Zinc

copper
	1.5% of dry matter

1.3% of dry matter

0.2% of dry matter

0.8% of dry matter

0.06% of dry matter

15ppm

15ppm

14ppm

3ppm
	All values are lower than normal, which is consistent with a root problem.
	
	No
	$20 each item


Return to your basic information above.  Now embellish the observations as if you are telling a story.  Put some personality into them.  The spelling checking in Word will help ensure text is written correctly.

Note: When filling in the observations, be as general or specific as you like depending on the level of the student, and how much you expect them to interpret as opposed to having you interpret for them.  For example, under Ask Grower ( disease management you could put “You check the spray diary and see that everything appears normal (i.e. you interpret for the student) or you could say “There has been an application of mancozeb at 2 kg/ha every two weeks since the cotyledon stage”.  In this case, the student must determine whether on not that is significant.

4. The debriefing.
After students have worked through a scenario, in most cases they will need a debriefing.  In a Diagnosis for Crop Problems exercise, this can either appear as soon as they have saved their results file, or simply added to the bottom of their results file.   Fill in the table below with the following information:

(a) The Solution
Say what was causing the problem and discuss all of the factors that makes the correct hypothesis justifiable

(b) Optimal Route
This is the process of abduction, induction and deduction an expert would have taken.  In other words, how an expert would have reasoned through this particular problem.

(c) Recommended Action

What would be the best course of action, now that the problem has been diagnosed?

(d) Show debriefing.

Enter “Yes” if there is to be a screen debriefing immediately after students have finished.  If you don’t want them to know the result until they have picked up their result scripts type “No”.

As before, examples are included.  Replace these with your own text.
	Solution (and clues)
	Optimal Route
	Recommended Action
	Show Debriefing?

	Crown rot of apples caused by Phytophthora cactorum .

There were several important clues as to the nature of the problem.

Firstly, the orchard was in the Waikato, a much wetter area than the traditional apple growing areas of Hawkes Bay and Nelson.  The trees in the low-lying areas were most affected and that should have lead you to suspect a relationship between the disease and water.  Root rotting Oomycetes like Phytophthora cactorum are dependent on water for zoospore movement.

A number of red herrings were present.  For example, you may have grown a fungus out of the leaves.  It was not a pathogen, but simply a common saprophyte (Alternaria alternata) growing on the dead tissue.

Also, the weeds were showing necrotic lesions.  However, this was not a disease.  Rather, the plants had been sprayed with paraquat recently, a fact which could have been extracted from the grower.

Nematodes could be found in the soil under the roots. However, their mouthparts are not those of a plant feeding species.


	An examination of the leaves, together with the distribution of affected trees should have lead you to suspect a root or soil problem.  Asking the grower the variety and about drainage would have offered good clues.

Phytophthora cactorum should have been on the shortlist from these observations.

Looking for a disease lesion on the stem would have been a good thing to do next.  If found, cutting away the bark would reveal it more clearly.

Finally, if there was any remaining doubt, you could take a sample of the infected tissue to the lab to see if P. cactorum can be isolated from it.


	The best course of action for this grower would probably be to remove all the Cox's Orange trees, improve drainage and then plant with a different crop or a more tolerant variety.  A foliar application of a downwardly mobile fungicide such as ALIETTE (fosetyl-aluminium), or granular soil-broadcast fungicide such as metalaxyl (RIDOMIL), would help, although in this case it is unlikely it would have been economic.  Too many trees were affected, and drainage would need to be improved eventually anyway, otherwise the disease would only have been temporarily checked.


	No


PART 3.   CONSTRUCTING THE SCENARIO IN THE DIAGNOSIS FOR CROP PROBLEMS BUILDER.

1. Collect up all your multimedia material

Collect digital photos and/or multimedia items which you have identified in the tables as needing.   Label them with easily recognisable names and place them all in one place on the hard disk.
2. Get to know your way around the builder software

If you have not entered a scenario before this is a good time to read the HELP file in the Diagnosis for Crop Problems Builder.  Select “Contents” from the Help Menu and then select “Building a Scenario” ( “The Builder software”.   As suggested in the help file, it is best to load in a pre-existing scenario (say the apple root rot one) and check the nodes to get an idea of what they look like when filled in.

Read this help section thoroughly and make sure you understand the following concepts before continuing.  
1. Nodes

2. Design templates, which ones are available and what effect they have

3. The pre-requisite property and how it is used to allow lab procedures to be developed linked to the object concerned, even though the object starts out in the field.
4. The importance of collect nodes, the collected items node, and the Initial Start node.

3. Save yourself time.  Use the generic crop template

Use the updated generic crop template provided on the Diagnosis website at www.diagnosis.co.nz., or incorporated in the Diagnosis for Crop Problems Builder program if you received a copy after 1st January, 2004.    Load this into the Diagnosis for Crop Problems Builder and switch to the Builder mode.
Expand all the nodes out by clicking the “+” symbol next to each node.  You’ll see these nodes outline a full diagnostic scenario.  You probably will not need all of these nodes, or there may be objects and actions that you wish to insert.  Feel free to rename the nodes to suite, delete them or add new ones as you enter the scenario. 
4.  Paste in your scenario
Print out Part 2 of this document, which includes all the tables, so you can use it for reference.  You may want to cross tables off as you go.  For nodes with the “Main” design template (i.e. most of them) each row should correspond to a node in the scenario.  You should be able to paste the information directly into the Main or More Info edit screens.  You can add costs in the basic properties area, and change the icon if you want to.  Paste your photos into the edit screens and add hyperlinks to video or voice clips in you want to include these.  Remember that although images are kept in the scenario file, other media such as video and sound is not, and should be always kept  in the same directory as the scenario file (and always transported with it).
Remember that when pasting in tests, the template is slightly different.  Here, each subnode is an item to be tested for, and the results for that item should be entered into the edit screen of its corresponding subnode.
The “Final Diagnosis” node contains the edit screens for the debriefing.

PART 4 .  TEST THE SCENARIO

Run through every part of the scenario to see if it’s working correctly including the final diagnosis.  Check the report file to make sure the debriefing is appended to the bottom of it.

That’s all there is to it!
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