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	Extension Diagnostic Service
	The purpose of this presentation is to familiarize Master Garden Volunteers with what agricultural diagnostic services are available for their clientele, which is the Florida garden and landscape enthusiast.  This presentation will not discuss field diagnosis, but rather the proper methods by which to collect, package, and send the samples to the appropriate diagnostic lab.  Most importantly the presentation will tell how the results of the lab can be correctly understood, the recommendations followed  to optimize plant performance, and what the homeowner should anticipate as a result.

	How do you send a sample to Gainesville and then interpret the results?
	So, how do you send sample to Gainesville?  In general, the diagnostic labs are utilized in three different manners by the public and only one is correct.  The first is that the labs are not utilized at all.  This can occur because someone is not familiar with a particular lab or the various services it provides.  The second method, and least desirable of the three, is when someone has no idea what the problem is so they just box something up and send the sample to a lab and hope that someone else will solve their problem for them.  This is problematic because conclusive results are unlikely to be found.  As a result, the client has wasted their money and is dissatisfied with the services they have received.  In addition, University of Florida lab resources have also been wasted.  The correct method to send samples is to evaluate the plant health challenges your client is facing and determine if the diagnostic labs in Gainesville can be of assistance to them and if so, which lab and diagnostic test is appropriate.  The Master Gardener Volunteer is the primary “pre-screener” of most homeowner samples sent to Gainesville.  The “pre-screener’s” role is critical to ensuring a positive experience between the client and the University of Florida Extension Service.


	University of Florida Campus map
	Here is a map of the University of Florida Campus.  Why would I show you this map and what does it have to do with sending samples to Gainesville?  Geographic and institutional impediments exist between the different diagnostic labs.  For example, you will notice that the Insect Identification Lab is housed in the Entomology Building on the Southwest side of campus within the Entomology and Nematology Department while the Extension Soil Testing Lab is located further east.  When you send a sample to Gainesville there is not one location that receives all samples and then distributes them to the correct lab.  The “pre-screening” is actually done by you, the Master Gardener Volunteer/Horticulture Agent at your home county Extension Office.  The Master Gardener volunteer plays a significant role in ensuring samples are sent to the appropriate lab.

	Purpose of Extension Diagnostic Services
	The primary purpose of the various Extension Diagnostic Labs is to educate Florida residents about their various plant health related challenges.  All tests are priced to cover the average cost of the diagnostic tests.
A Master Gardener volunteer should note that the quality and accuracy of the results are directly related to how the samples are collected, handled, and shipped.

	Extension Soil Testing Lab (ESTL)
	The Extension Soil Testing Lab (ESTL) provides many services to Florida residents and businesses.  For the Master Gardener Volunteer client, who is the Florida homeowner, the tests most likely to be used are the “landscape and vegetable garden soil” analysis and the “irrigation water” analysis.  Diagnostic tests available to commercial growers include limited plant tissue testing, container media testing, producer soil testing, and a soil analysis for pine nurseries.   A very important additional service is that the collected data is interpreted by the ESTL (with the help of state commodity specialists) for homeowners and producers.


	Soil Nutrient Analysis
	The “landscape and vegetable garden soil” Test A determines the soil pH and gives a lime recommendation where appropriate.  It is important to note that this pH determination accounts for the soils’ buffering capacity and as a result can make an accurate lime recommendation.  Buffering capacity is a term used to describe the soils’ natural resistance to change, in this case pH.  A pH test that does not account for the soils’ buffering capacity (such as the pH test performed by Master Gardener volunteers at the county Extension office) should not be used as a basis for a lime recommendation.  More on this point will be presented in a later slide.  
Test B includes all the services provided by Test A and also tests macro-nutrients such as P, K, Ca, and Mg.  The results provided by this test include a lime recommendation as well as a recommendation for N, P, and K.  Note that no “Mehlich-1 Extractable” results are reported for soil N.  This is because the N cycle proceeds so rapidly in Florida soils that there is no predictable relationship between extractable N and plant growth response.  The reason for the rapid cycling of N is due to warm soil temperatures and high rainfall throughout the year which permits high microbial activity and N volatilization throughout the year.
If you have already decided which fertilizer ratio/blend you plan to apply (e.g. 10-10-10, 15-2-15, 18-3-6) having Test B done will be of little use to the homeowner, if you are applying fertilizer based on a N budget.  N application recommendation can be found in Extension publications.  In other words, if you are not going to purchase your fertilizer based on Test B’s result, than Test B may be of little value.  Instead, one should refer to an Extension publication to determine the amount of N fertilizer to apply to your soil.

No analysis provided by ESTL tests for pathogens, insects, or nematodes.

A final point, the ESTL analysis cannot be used to make any inferences about the potential for pollution due to undesirable nutrient movement.




	A soil nutrient analysis is a predictive estimation of plant growth response to an applied nutrient #1
	Nutrient and lime recommendations are based on plant growth responses which have been correlated with the level of extractable nutrients by soil testing protocols.  In other words, a soil analysis was performed and different rates of fertilizer were added.  Next plant growth responses were measured after a particular time period and then compared.
Florida soils are commonly considered to be so infertile that they are often incorrectly thought to be inert and have no contribution to plant nutrition.  Even Florida’s sandiest soils have some level of CEC and plant nutrients available.  The recommendation that accompanies your soil test results takes into account the presence of these nutrients. 


	A soil nutrient analysis is a predictive estimation of plant growth response to an applied nutrient #2
	Recommendations for fertilizer application rates are based on the level of extractable nutrients.  If the fertilizer is applied as indicated by the recommendation, an optimal plant growth response is:

· likely 75% of the time if the soil tests low 
· likely 50% of the time if the soil tests medium
· unlikely if the fertilizer is added to a soil that tests high.  
The point is, if a nutrient is added to the soil that already has a high extractable nutrient level than an optimal growth response is unlikely.  In addition, money and resources are wasted.

	Master Gardener Volunteer Plant Clinic soil pH tests #1
	The Master Gardener Volunteer soil pH test is a valuable service provided to the general public, but when its use is appropriate must be fully understood.  By knowing the pH of a soil we can make: 
1. Better plant selection decisions 
2. Determine if the soil pH should be modified 
3. Make some generalizations about soil fertility (e.g. micronutrient availability)

	Master Gardener Volunteer Plant Clinic soil pH tests #2

	The Master Gardener volunteer soil pH test does not account for soil buffering capacity and as a result a lime recommendation cannot be made based on this test.  We can say, if the soil is too basic or too acidic for a particular plant, but we can’t accurately predict how much lime should be applied to change the soil pH to a more preferred value.  


	Irrigation Water Analysis


	The irrigation water analysis measures a water sample’s liming potential, salinity, and amount of suspended solids. The results of the irrigation water analysis make no statements with regards to the waters’ safety for consumption

Salinity is a measure of the amount of Na and Cl in the water sample.  Salinity can be particularly important for those who irrigate with well water in coastal areas.  

Much of the water drawn from the Florida aquifer has potential to lime soil because the water is rich in Ca and Mg carbonates derived from the limestone that is the permeable rock component of the aquifer.  In addition, Ca and Mg are used to calculate water hardness.  
Total suspended solids are of importance to those using micro-irrigation systems where emitter plugging is a potential problem

	Insect Identification Services #1

	There are two main points to consider when utilizing the University of Florida Insect Identification Lab to solve a client’s problem.  
First, the insect sample sent to the lab must be the cause of the client’s problem.  In other words, even if you don’t know what the cause of the client’s concern is, you should be able to determine if an insect is the cause.  If you send an insect to the lab that is not the true cause of the problem you will receive an accurate identification of the sample submitted, but not an accurate diagnosis of the problem as a whole.  
Secondly, the quality of the sample submitted and how it is packaged are extremely important in ensuring that insect sample is in good enough condition for a diagnosis.  Pay close attention to the recommended packing directions.  For example, large soft bodied insects like caterpillars and grubs must be boiled for about 20 seconds and then placed in a shatter-resistant container with 70% rubbing alcohol before sending to Gainesville.


	A sample packaged properly


	Note:

1. The form is complete with client information, host plant and damage caused by the insect.

2. The specimen has been boiled if necessary and placed in 70% rubbing alcohol.

3. Shipping container is crush resistant

	Bad sample preparation


	Insect identification often requires the diagnostician to be able to see small morphological characters that are very fragile.  Incorrect packing will make this impossible.

	Insect Identification Services #2

	As this insect identification report shows, the client will receive an identification of the insect sent to the lab, but the report does not give specific directions on how to manage the insect or if the insect is even a problem.  When submitting an insect for identification, make sure you note what additional information you need about the insect (e.g. pest status, management options).  The client will need your help, as a Master Gardener Volunteer, to determine the best course of action on how to manage the insect. 

	Plant Identification #1

	The herbarium located at the Florida Museum of Natural History does provide plant identification services to the public, but every effort should be made to identify the plant species at the County Extension office.  If a sample is unidentifiable contact your county agent before having the sample sent to Gainesville.  The plant should have all soil removed from the roots and then pressed between newspaper and placed in a crush resistant container.  When sending a sample, try to include as many morphological features as possible (e.g. flowers, tubers, bracts, etc.).  When submitting a sample, include where and in what habitat the plant was collected. 

	Plant Identification #2

	Similar to the Insect Identification report, the results from the herbarium will only tell you what you have, not how to manage the plant.  The Master Gardener Volunteer should assist the client in determining what is the best method by which to manage the plant (if management is necessary).


	Extension Plant Disease Clinic


	When a sample is submitted to the Plant Disease Clinic the plant pathologist will attempt to find signs (e.g. fungal fruiting structures) of the pathogen or isolate the causal agent of the disease that is present in the sample submitted.  When a sample is presented to you as a Master Gardener Volunteer by a homeowner, you must be able to determine where the pathogen is likely to be recovered from the plant even if you do not know what the disease is.  The portion of the plant that is most likely to have the causal agent present should be submitted for analysis.  For example, if the disease is a leaf spot, then leaf tissue should be submitted to the Plant Disease Clinic.  If the primary cause for a plant’s decline is a root rot and a leaf with leaf spot is submitted, the plant pathologist is going to isolate the pathogen responsible for the leaf spot, but will not be able to detect the cause of the root rot.  For this reason, it is important when a sample is submitted that a full description of the affected plant is provided as well as the distribution of the disease in the plant and in the landscape.  A sample submitted should have a range of symptoms.  The pathogen is most likely to be recovered by the plant pathologist in the area that is in transition from healthy to visibly diseased.
Other diagnostic services are available, but unlikely to be used by the Florida homeowner.  These would include advanced laboratory assays such as PCR tests for the palm diseases (e.g. Lethal Yellowing and Fusarium Wilt).  In addition, there is a Rapid Turfgrass Diagnostic service available for commercial turf managers (e.g. golf courses, athletic fields, sod farms).

	Extension Plant Disease Clinic
Additional Notes


	Root samples should be submitted in a plastic bag.  Excess loose soil should be removed before placing the sample in the bag.  Leaving the soil that is firmly attached to the roots will prevent the sample from drying out.  Above ground portions of the plant should be wrapped in a dry paper towel.  If leaves are sent in a plastic bag and condensation forms inside the bag the leaves will quickly rot and the causal agent of the disease will be difficult to observe or recover by the plant pathologist

	A sample packaged properly


	


	Bad sample preparation

Extension Plant Disease Clinic


	All samples should be sent in a crush resistant box.  Water should never be added to a sample

	Extension Plant Disease Clinic
	The results will state what plant pathogenic organisms are found and possible methods by which to manage the diseases.  It is important to note that no pathogen maybe recovered.  Other possible reasons for the disorder maybe suggested as in the plant disease report presented in this slide.

	Nematode Assay Lab


	The Nematode Assay test provides an estimation of the risk to a specific crop based on the number and types of nematodes present in the soil or root sample.  This test is useful to determine:

1. If nematodes are the cause of a plant problem in the landscape.  

2. Predict risk to a future crop (e.g. farmer deciding what vegetables to grow next season)  

3. If foliar nematode is the cause of foliage damage.  
When submitting a sample, multiple samples should be collected from the area actively declining and should be combined into one large sample.  The soil should be collected from the root zone of the plant (e.g. turf, 1-6 inch depth) Roots should also be collected since many nematode species are endo-parasitic (live within plant tissue).  If you suspect foliar nematode, then the affected leaves should be collected and wrapped in a slightly moistened paper towel and then placed in a plastic bag.

	Where to sample turf


	Turf samples should be collected where the nematode population is large and active.  This area would be the section of turf that is in decline, the transition zone between dead and healthy turf.

	Nematode Assay Lab #1
	Note, that the bag used for a soil sample is plastic to prevent the soil from drying out.  If the sample dries out the nematodes will also become desiccated, and as a result they will be difficult if not impossible to identify.  Nematodes are temperature sensitive and so the sample should be kept in a cool dark location.


	Nematode Assay Lab #2
	Note, the Nematode Assay report states how many and what species of nematodes were recovered in the sample provided.  The risk level varies by plant species.  For example, a soil sample containing 25 sting nematodes per 100 cc of soil is considered high for Centipede grass, while 50 sting nematode per 100 cc of soil would be required to reach the high risk level for St. Augustine grass.

	What’s the difference between these two panels


	Don’t use soil analysis bags to package nematode samples!

	Good sample collection, packaging and handling is important because:


	A final note, when mailing a sample keep in mind that the postal service does not necessarily provide ideal environmental conditions for shipping.  Try to mail samples early in the week to prevent the sample sitting all weekend at the post office.


