
 

 Submitting Samples  
for Diagnosis 

 

Presenter
Presentation Notes
This scripted presentation is to be used for the National Plant Diagnostic Plant Network’s First Detector Training Program.  It covers how to submit a suspect plant disease, insect, or weed sample to your local NPDN laboratory.  The text provided is not meant to be read verbatim, but to give the presenter the necessary background information that should be presented on each slide.  Should your lab not accept weed samples, please remove that section from this PowerPoint.



Sample Security 

• Communication: Early contact with diagnostic 
labs and regulatory officials 

• Delivery details: Where, How, When 
• Confidentiality 
• Accuracy of source data 
• Chain of custody 

Presenter
Presentation Notes
Secure sample submission is a ‘must’ for suspect invasives, exotics and high consequence pathogens, pests, and weeds. When collecting and submitting samples to a diagnostic lab, especially those that may be select agents, there are several steps that you can take to ensure sample security.  Early communication is of utmost importance. Contact the diagnostic lab as soon as possible and let them know that you are sending a potential suspect invasive or exotic sample.  Provide delivery details including the tracking number of the package and if you think the sample is a select agent. This will help the diagnostician to know when to expect the package and also how to handle it appropriately. Tracking numbers will allow the diagnostician to locate the sample if it does not arrive.  It is important to maintain confidentiality about the source of a sample and the suspected problem. Information that may be leaked before a final confirmation may affect economics and business markets.  Information regarding the source of the sample must be as accurate as possible. If the sample is in fact a select agent or a regulated pathogen or pest, regulatory action may have to take place and quickly locating the source is key.  Communication between involved individuals about notification and receipt of a sample as well as proper documentation of the sample origin helps to develop a chain of custody. This information will help everyone involved keep track of the physical sample’s location as well as providing a hard copy of the who, what, when, where and how of the sample.



Sample Quality 
• Diagnosis or identification is only as good as 

the sample provided. 
―  Appropriate samples need to be submitted 
― Digital images 
― Fresh and in good condition 
― Rapid delivery may be critical 

• Diagnosis or identification is only as good as 
the information provided. 
― Fill out the clinic form fully 
 

Presenter
Presentation Notes
The accuracy of a disease diagnosis depends on the quality of the sample and completeness of the information provided.A quality plant disease sample is one that is representative of the symptoms observed, including the severity of the problem. The sample must contain the plant material necessary to make an accurate assessment of the cause of the problem.  A quality suspect insect sample must be preserved in a way that helps the diagnosticians provide the answer.  This means that samples should also be fresh at the time of collection. Samples can also be submitted digitally.  It is helpful to include digital images of plants in their growing site that exhibit the symptoms of concern.  Digital images of insects and the damage that they have caused on the plant can also be submitted.  Proper packaging and prompt delivery of samples will help assure quality sample submission as will the inclusion of completed submission forms with the pertinent background information necessary for an accurate diagnosis. The more information provided to the diagnostician, the more clues they have to formulate a diagnosis.The following slides discuss how to submit quality plant disease, insect identification, and weed samples.



Samples Should Contain  
ALL Plant Parts 

Photo credit: PowerPoint clipart 
 

Foliage  diseases 

Root problems 

Lesions / Damage 
on stem? 

Presenter
Presentation Notes
Diseases may show up on any part of the plant.  When collecting a plant sample for submission it is important to check the entire plant for symptoms and damage. Above-ground symptoms, such as wilt, may be due to below-ground problems. Samples must contain the right plant part for accurate diagnosis. Thus, when wilt is observed, it is important to dig  and submit an entire plant or several plants if practical.  For smaller shrubs and plants, keep roots and soil intact, if possible.  If just submitting branches, be sure to check for injuries or disease on the main stem/trunk and note this on the submission form.References: Iowa State University Plant and Insect Diagnostic Clinic. 2013. Submitting a plant sample. Accessed 6 January, 2013. http://www.ipm.iastate.edu/ipm/info/submit/plant Jones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID   



Fraser Fir: Phytophthora root rot 

Photo credit: Left - Linda Haugen, USDA Forest Service, www.forestryimages.org, #1400148; right - Tom Jordan, Purdue University 

Corn: Herbicide Injury 

Submitting Plant Samples 
• Field patterns may provide clues to things like: 

― Root disease, nematodes, chemical injury, etc. 

Presenter
Presentation Notes
Providing digital images of field patterns along with your sample submission may point to or eliminate possible causes such as chemical injury, nematodes, or root diseases.Information regarding the random or uniform nature of site patterns and symptom distribution may also help the diagnostician pinpoint or eliminate possible causes. Scattered, localized areas are generally caused by biotic or living agents, such as this Phytophthora infection on Fraser fir, whereas uniform, generalized patterns generally indicate abiotic or non-living causal agents such as this example of herbicide injury on corn.   References: Iowa State University Plant and Insect Diagnostic Clinic. 2013. Submitting a plant sample. Accessed 6 January, 2013. http://www.ipm.iastate.edu/ipm/info/submit/plant Jones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Submitting Plant Samples 
 • Incidence vs. Severity 

Incidence: Percent of the crop affected Severity: a measure of impact on a plant 
or the crop 

Photo credit: Left - Andrej Kunca, National Forest Centre - Slovakia, www.forestryimages.org, #1415142; right - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1234116 

Presenter
Presentation Notes
Other useful details to provide with the sample that is to be sent to the diagnostic clinic are disease incidence (the percent of the crop affected) and disease severity, a measure of impact on a specific plant or crop.  References: Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Submitting Plant Samples 

• Avoid dead plants  
• Choose plants which show a 

range of symptoms: 
moderate to severe 

Photo credit: Left - Oliver T. Neher, University of Idaho, www.bugwood.org, #5449440; Right - Ron Jones, North Carolina State University, www.forestryimages.org, #5078059 

Presenter
Presentation Notes
Samples submitted must be fresh and in good condition.Due to secondary infections in extremely decayed plants, it is difficult to determine which organisms may have created the problem in the first place.  If possible, send in several plants with a range of symptoms from moderate to severe.   References: Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Submitting Plant Samples 

• When collecting plant samples: 
― Keep samples fresh in a cooler with ice 

packs 
― Have plastic bags, dry paper towels or 

newspaper, and ties available  
― Bring labels and permanent markers 

 
 
 
 

Presenter
Presentation Notes
When collecting plant samples, keeping the sample cool helps preserve the quality of the sample which will, in turn, assist the diagnostic lab in confirming the presence of suspect pathogens. (i.e. isolation of the fungus that causes oak wilt). Placement in labeled zippered plastic bags will help preserve the integrity of samples.   References: Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007



Submitting Plant Samples 

• When the plant sample is too 
big to submit: 
― Include digital images of the site and 

symptoms observed 
― Include affected branches with 

healthy and diseased tissue 
― Include feeder roots and soil 

 
 

 Photo credit:   Karen Rane, University of Maryland 

Cytospora 
canker 

Presenter
Presentation Notes
Naturally, submission of an entire plant is not possible with large trees and shrubs and thus branch samples exhibiting a range of symptoms should be cut and submitted. Digital images of the tree or shrub should also be submitted to provide more information on distribution of symptoms on the tree or shrub and to show vegetation and topography of the surrounding area. Including soil with feeder roots will allow for examination for root rot pathogens. Background information should also include reference to any injuries noted on the trunk, planting depth, recent construction activities near or around the plant, or unusual environmental factors such as a freeze or a flood.    References: Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007



• Digital image submission 
of suspect select agents 
or exotics 
― Can assist with secure 

identification 
― May allow for rapid 

detection of possible 
suspect exotic agents 

Submitting Plant Samples 

Photo credit: R.Zachmann, APS digital CD, Fundamental Fungi 2002.   

Presenter
Presentation Notes
Digital images may allow for immediate submission and rapid detection of a possible exotic such as potato wart.  References: Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007



Submitting Plant Samples 

• Packaging and shipping 
– Keep soil on roots 
– Do not add water 

 

Photo credit: Left - Gail Ruhl, Purdue University; right - Tom Creswell, Purdue University, www.bugwood.org, #5078061 
 

 
 

Presenter
Presentation Notes
Proper packaging of the plant sample is as important as collecting a good plant sample.  Several different techniques for potted plants may be used for keeping soil off of leaves during transport. Wrapping the roots (and soil) in a separate plastic bag and sealing it is one technique (right).  Securing paper over the top of the pots with packing tape thus isolating the foliage from soil in the pot is another option (left). It is important to remember to not add extra water to the roots as this can greatly diminish the quality of the sample.    References: Iowa State University Plant and Insect Diagnostic Clinic. 2013. Submitting a plant sample. Accessed 6 January, 2013. http://www.ipm.iastate.edu/ipm/info/submit/plant Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Submitting Plant Samples 

• Packaging and shipping 
– Place the entire plant in a 

zippered plastic bag 
– Add a dry paper towel or 

newspaper to protect 
leaves from contact with 
plastic bag/moisture 

 
 

Photo credit:  Tom Creswell, Purdue University, www.bugwood.org, #5078062 

Presenter
Presentation Notes
Next, place the entire plant in a zippered plastic bag loosely wrapping the leaves in dry paper towel or newspaper to absorb excess moisture and protect leaves from rotting due to contact with the plastic bag. Be sure that the baggie is either not sealed completely or has been perforated to aid in air circulation during transit.    This separation technique effectively keeps the soil and roots away from the other parts of the plant, as soil on foliage during shipping creates “diseases” that were not there when the sample was collected.  References: Iowa State University Plant and Insect Diagnostic Clinic. 2013. Submitting a plant sample. Accessed 6 January, 2013. http://www.ipm.iastate.edu/ipm/info/submit/plant Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Submitting Plant Samples 

Photo credit:  Eric LeVeen, Department of Entomology and Nematology, University of Florida 

Presenter
Presentation Notes
If you cannot submit the entire plant, wrap the part of the plant displaying the symptoms as well as part of the plant not displaying symptoms in dry paper towel or newspaper to absorb excess moisture and to keep it from having contact with the zippered bag in which you place the sample.  Be sure that the baggie is either not sealed completely or has been perforated to aid in air circulation during transit.    In addition, if a root sample is to be submitted along with it, be sure to bag the feeder roots and soil separately.  Again, water should not be added to the sample and the sample should be wrapped in dry paper towels or newspaper and the baggie should be either perforated or only partially sealed to aid in air circulation been during transit. References: Iowa State University Plant and Insect Diagnostic Clinic. 2013. Submitting a plant sample. Accessed 6 January, 2013. http://www.ipm.iastate.edu/ipm/info/submit/plant Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Photo credit: Stephanie Stocks, Department of Entomology and Nematology, University of Florida 
 

Submitting Plant Samples 

• Packaging and shipping 
– Suspect select agents, 

invasives and exotics 
should be double 
bagged 

– Exterior of the bag 
should be disinfected 

– Paperwork gets its own 
plastic bag 

 

 
 

Presenter
Presentation Notes
When packaging a suspect select agent, exotic  or invasive sample, there are a few more steps to take for your sample submission. Samples should be double bagged.Disinfect the outside of bag you can use a 10% Clorox solution or 70% ethanol.Accompanying paperwork should be placed in its own Ziploc bag. References: Iowa State University Plant and Insect Diagnostic Clinic. 2013. Submitting a plant sample. Accessed 6 January, 2013. http://www.ipm.iastate.edu/ipm/info/submit/plant Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



  

Submitting Plant Samples 

• Paperwork information should include:  
― Who?  
― What?  
― When?  
― Where?  
― How?  

Presenter
Presentation Notes
Each NPDN lab will have its own sample submission form; however, the general information accompanying the sample should include the following:Who: Who sent the sample? Contact informationWhat: Host name, symptoms of concern, plant parts affectedWhen: Time of appearanceWhere: Location, Patterns in field, Percent affected,  Site conditions (soil type, drainage, recent weather)How?  How has the site been treated: Pesticides, Fertilizers applied, Irrigation, Rainfall, Construction damageIn addition, if any digital images need to be included to accompany the sample, you can send them either with the sample or make a notation that accompanying images are being sent by email.  Be sure to give the email address from which the images will be arriving.You can find your local NPDN lab from the main page of the NPDN website (www.npdn.org).  Simply click on your state and the information for contacting the lab (and usually a link to the sample submission form) is provided.  References:Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007



Submitting Plant Samples 

Photo credit:  Gail Ruhl, Purdue University 

• Packaging and shipping 
 

 

Presenter
Presentation Notes
Samples should be placed in a crush-proof box that includes the completed submission form taped to the outside of the plant sample bag (especially if more than one plant sample is submitted).  Making sure that accompanying paperwork is not included in the bags with the sample prevents the sample from ruining the paperwork. Be sure to provide adequate packing material, seal all seams with packing tape, and mail overnight or priority.  Try not to mail something on Friday if at all possible as it may sit over the weekend and begin to degrade.The same shipping procedure should be done with suspect select agents, invasives and exotics.References: Iowa State University Plant and Insect Diagnostic Clinic. 2013. Submitting a plant sample. Accessed 6 January, 2013. http://www.ipm.iastate.edu/ipm/info/submit/plant Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Submitting Plant Samples 

Good Intentions Actual Results 

Photo credits: Tom Creswell, North Carolina State University 

• Packaging and shipping 
 

 

Presenter
Presentation Notes
Asking the delivery service (e.g. postal service, Fed Ex or UPS) for special care of a package won’t help much.  It has to be packaged correctly in the first place.



Packaging and Shipping Blunders 

Photo credit: Tom Creswell, North Carolina State University 

Presenter
Presentation Notes
Improper packaging increases the difficulty in providing an accurate diagnosis.



Submitting Insect Samples 
• Digital photos of damage and insect assist with 

identification 
• Describe the level of infestation on the plant 

Photo credit: left: Tom Creswell, North Carolina State University, www.bugwood.org, #5078064;  right - William M. Ciesla, Forest Health Management International, www.bugwood.org, #0017018  

Presenter
Presentation Notes
Similar to diseases, digital photos of insect activity can allow you to immediately submit images to a specialist for identification.  Include images of the plant, specific areas of damage to the plant, and the suspected culprit.   References: Benson, E.P. and C.S. Gorsuch. 2013. Submitting insect samples for identification. Accessed 5 January, 2013. http://www.clemson.edu/cafls/departments/esps/factsheets/household_structural/submitting_insect_samples_for_identification_hs22.html  Insect Sample Submissions. Accessed 6 January, 2013. http://www.clemson.edu/extension/beekeepers/factsheets/submitting_insect_samples_for_identification.pdfJones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Ruppert, P.F. and L.J. Buss. 2006. Insect identification form. Accessed 5 January, 2013. http://edis.ifas.ufl.edu/pdffiles/SR/SR02200.PDF 



Submitting Insect Samples 

• Killing and preserving insects 
– Include multiple representatives and as many life 

stages as possible 
 

Photo credit: Beetle - Scott Bauer, USDA Agricultural Research Service , www.bugwood.org, #1321016; grasshopper - Russ Ottens, University of Georgia, www.bugwood.org, #1242046;  wasp - Russ Ottens, University 
of Georgia, www.bugwood.org, #1242095; stink bug nymph - Herb Pilcher, USDA Agricultural Research Service, www.bugwood.org, #2134081; planthopper - Kevin D. Arvin, www.bugwood.org, #5175051; containers - 
Tom Creswell, North Carolina State University 

Presenter
Presentation Notes
There are many different types of insects and therefore many different ways to submit insect samples for identification.  In addition, submitting several representatives of the insect in question, as well as including representatives from the different life stages of the insect in question (if possible), is best.  In some cases, only certain life stages can be identified, so having all life stages (egg, immature, pupae, adult) submitted is helpful to make a good identification.The following slides will discuss the best ways to collect and preserve the different groups of insects.For most insects such as adult beetles (coleoptera), adult wasps, ants, and bees (hymenoptera), any stage of grasshoppers and crickets (orthoptera), and any stage of stink bugs, true bugs, planthoppers, and cicadas (hemiptera), submitting a sample consists of two steps: freezing and preserving.  Collect several specimens of the insect in question, making sure to include multiple life stages if possible (i.e. with wings, without wings) and put them (preferably undamaged) in a covered container.  Place the container in the freezer overnight.  This will kill the insects.  Next, you need to preserve the insect samples.  You can use rubbing alcohol or non-toxic anti-freeze for this.  Place the preservative and the insects in a vial or container that can hold liquid without spilling it (i.e. pickle or jam jars, vials, film canister or plastic prescription containers).     References: Benson, E.P. and C.S. Gorsuch. 2013. Submitting insect samples for identification. Accessed 5 January, 2013. http://www.clemson.edu/cafls/departments/esps/factsheets/household_structural/submitting_insect_samples_for_identification_hs22.html  Insect Sample Submissions. Accessed 6 January, 2013. http://www.clemson.edu/extension/beekeepers/factsheets/submitting_insect_samples_for_identification.pdfJones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Ruppert, P.F. and L.J. Buss. 2006. Insect identification form. Accessed 5 January, 2013. http://edis.ifas.ufl.edu/pdffiles/SR/SR02200.PDF 



Submitting Insect Samples 

• Soft bodies larvae should 
be placed in boiling 
water for one minute 
prior to preservation 

• Do not microwave the 
specimens! 

• Include example of host 
plant foliage 

Photo credit: Fly larva - Sturgis McKeever, Georgia Southern University, www.bugwood.org, #1471023; Caterpillar - Herbert A. 'Joe' Pase III, Texas Forest Service, www.bugwood.org, #0007043; Beetle larva - 
Stephanie Sopow, Natural Resources Canada, www.bugwood.org, #5331011 

Presenter
Presentation Notes
Because colors on caterpillars and other soft bodied larvae (i.e. beetles, wasp, ants, bees, flies) are sometimes crucial to the identification process, there are different steps for submitting these samples:  fixing and preserving.  Collect several specimens of the insect in question if possible and put them (preferably undamaged) in a covered container.  Microwave a container of water for a minute or so (needs to be boiling temperature).  Place the live caterpillar, grub, etc. in the boiling water and leave it there for another minute.  Remove the specimens and let them cool.  This process will both kill the specimens and fix their color so that it will not fade when placed in the preservative.  Be sure that you microwave or boil the water first before placing the specimen in the hot water.    Next, you need to preserve the insect samples.  You can use rubbing alcohol or non-toxic anti-freeze for this.  Place the preservative and the insects in a vial or container that can hold liquid without spilling it (i.e. pickle or jam jars, vials, film canister or plastic prescription containers).    In addition, including an example of the host plant can aid in the identification of the species in question.  Follow the directions for submitting part of a plant discussed earlier for this.  References: Benson, E.P. and C.S. Gorsuch. 2013. Submitting insect samples for identification. Accessed 5 January, 2013. http://www.clemson.edu/cafls/departments/esps/factsheets/household_structural/submitting_insect_samples_for_identification_hs22.html  Insect Sample Submissions. Accessed 6 January, 2013. http://www.clemson.edu/extension/beekeepers/factsheets/submitting_insect_samples_for_identification.pdfJones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Ruppert, P.F. and L.J. Buss. 2006. Insect identification form. Accessed 5 January, 2013. http://edis.ifas.ufl.edu/pdffiles/SR/SR02200.PDF 



Submitting Insect Samples 

• Scales, mealybugs and 
immature whiteflies 
may be submitted on 
the host 

• Wrap plant material in 
dry paper towel before 
placing in bag 

• Double bag the live 
sample 

Photo credits: Whiteflies - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1236060; Mealybugs - Whitney Cranshaw, Colorado State University, www.bugwood.org, #1326196; 
Scales - United States National Collection of Scale Insects Photographs Archive, USDA Agricultural Research Service, www.bugwood.org, #5112093; Mites -  Frank Peairs, Colorado State University, 
www.bugwood.org, #5364108 

Presenter
Presentation Notes
Some insects cannot be removed from the plant or cannot be removed without severely damaging the specimens.  Examples of these are all stages of mealy bugs, whiteflies, hard or soft scales, lace bugs, thrips, mites, leafminers and other tiny arthropods. In cases such as these, you can submit the insect sample leaving it attached to its host plant.  In these cases however, you need to submit three different things:The insect on the host preservedThe insect on the host liveA large enough piece of the host so that the plant can be identifiedTo preserve the specimens, clip a small part of the plant that has the insect (and preferably multiple life stages of the insect) and place it in a plastic container.  Place this container in the freezer overnight.  Remove the plant with its specimens and place it in a container that contains either alcohol or non-toxic anti-freeze.    Sometimes live specimens are best for getting a good diagnosis for insects that are still attached to the plant.  In this case, place a small part of the plant that has the insect (and preferably multiple life stages of the insect) and place it in a plastic zippered bag wrapped completely in dry paper towel or newspaper so that the plant does not touch the sides of the plastic baggie.  In this case, do not perforate the bag to allow for air circulation as the insects may escape.  Then double bag the sample.  Lastly, you need to collect a large enough part of the plant (8-10 inches with leaves) so that the plant can be identified.  Oftentimes, host plant information is critical for making a good diagnosis.  Place the plant part wrapped in a dry paper towel or newspaper in a zippered plastic bag.Double check the exterior of all the bags for crawler contamination.  References: Benson, E.P. and C.S. Gorsuch. 2013. Submitting insect samples for identification. Accessed 5 January, 2013. http://www.clemson.edu/cafls/departments/esps/factsheets/household_structural/submitting_insect_samples_for_identification_hs22.html  Insect Sample Submissions. Accessed 6 January, 2013. http://www.clemson.edu/extension/beekeepers/factsheets/submitting_insect_samples_for_identification.pdfJones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Ruppert, P.F. and L.J. Buss. 2006. Insect identification form. Accessed 5 January, 2013. http://edis.ifas.ufl.edu/pdffiles/SR/SR02200.PDF 



Photo credit: Eric LeVeen, Department of Entomology and Nematology, University of Florida 

Submitting Insect Samples 

• Packaging and shipping 
– Suspect select agents, 

invasives and exotics should 
be double bagged 

– Exterior of the bag should 
be disinfected 

– Paperwork gets its own 
plastic bag 

Presenter
Presentation Notes
When packaging a suspect select agent, exotic  or invasive sample, there are a few more steps to take for your sample submission. Samples should be double bagged.Disinfect the outside of bag you can use a 10% Clorox solution or 70% ethanol.Accompanying paperwork should be placed in its own Ziploc bag. References: Ruppert, P.F. and L.J. Buss. 2006. Insect identification form. Accessed 5 January, 2013. http://edis.ifas.ufl.edu/pdffiles/SR/SR02200.PDF 



  

Submitting Insect Samples 
• Paperwork information should include:  

― Who?  
― What?  
― When?  
― Where?  
― How?  
 

Presenter
Presentation Notes
Each NPDN lab will have its own sample submission form, however, the general information accompanying the sample should include the following:Who: Who sent the sample? Contact informationWhat: Host name, symptoms of concern, plant parts affected, roots, stems, flowers, buds, leaves, etc.When: Time of appearanceWhere: Field, Greenhouse, Residence, Landscape; Address, Nearest intersection, GPS coordinatesHow?  How has the site been treated: Pesticides, Fertilizers applied, Irrigation, Rainfall, Construction damageIt is important to note the location of the insect pest on the host plant and general habitat location describing where the insect was found. County information or the general location in your state is also useful information. If the host plant was recently shipped from one area to another, try to find out where it originated. Habitat, climatic, and geographic variation in states often result in different insect fauna. Be sure to include degree of infestation and extent of damage. You can find your local NPDN lab from the main page of the NPDN website (www.npdn.org).  Simply click on your state and the information for contacting the lab (and usually a link to the sample submission form) is provided.References: Benson, E.P. and C.S. Gorsuch. 2013. Submitting insect samples for identification. Accessed 5 January, 2013. http://www.clemson.edu/cafls/departments/esps/factsheets/household_structural/submitting_insect_samples_for_identification_hs22.html  Insect Sample Submissions. Accessed 6 January, 2013. http://www.clemson.edu/extension/beekeepers/factsheets/submitting_insect_samples_for_identification.pdfJones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Ruppert, P.F. and L.J. Buss. 2006. Insect identification form. Accessed 5 January, 2013. http://edis.ifas.ufl.edu/pdffiles/SR/SR02200.PDF 



Piercing/Sucking Boring 

Leaf mining Skeletonizing 
Photo credits: Piercing/sucking - Clemson University - USDA Cooperative Extension Slide Series,  www.bugwood.org, #1435129;  Leaf mining - William M. Ciesla, Forest Health Management International, 
www.bugwood.org, #1254082; Boring - James Solomon, USDA Forest Service, www.bugwood.org, #3056029; Skeletonizing - Bradford Walker, Vermont Department of Forests, Parks and Recreation, 
www.bugwood.org, #0907049  

Submitting Insect Samples 

Presenter
Presentation Notes
In addition, if any digital images need to be included to accompany the sample, you can send them either with the sample or make a notation that accompanying images are being sent by email.  Be sure to give the email address from which the images will be arriving so the diagnostician can find it and associate it with the sample submitted.References: Insect Sample Submissions. Accessed 6 January, 2013. http://www.clemson.edu/extension/beekeepers/factsheets/submitting_insect_samples_for_identification.pdfJones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Ruppert, P.F. and L.J. Buss. 2006. Insect identification form. Accessed 5 January, 2013. http://edis.ifas.ufl.edu/pdffiles/SR/SR02200.PDF 



Submitting Insect Samples 

Photo credit:Top and bottom left - Lyle Buss, Department of Entomology and Nematology, University of Florida; Right - :  Tom Creswell, North Carolina State University, www.bugwood.org, 
#5078058 

• Packaging and shipping 
 

 

Presenter
Presentation Notes
Since most of your insect samples will be in vials with some sort of preservative, it is important to cushion the container so that it is not broken during shipping.  If you try to submit an insect in something other than a hard container (for example, a plastic bag), the results are not very helpful for diagnosis.  The images on the left are examples of insects that have been “smashed” in the mail.  Key features on the spider’s body have been destroyed in shipping (left). Ants on tape (left) also result in body parts!  A quality sample (right) will be properly preserved, packaged well in a secure container, and contain sample submission information in the box, but not inside the specimen container (i.e. in with the alcohol).  Vials with liquid preservative in them that are being sent in the mail should be placed in a sealed plastic baggie then wrapped in dry paper towels or newspaper.  Next, place the sample in a box with extra padding and the sample submission form (also the plant sample if applicable).  Vinegar is also a good short term preservative for those concerned with shipping alcohol or non-toxic anti-freeze.  Please contact your local post office before you package if you have any questions as rules may differ from state to state.  However, according to a recent phone call to the USPS, they state that it is legal to send a specimen in rubbing alcohol to your local NPDN laboratory.  They have asked that you mark “insect specimen” on the outside of the box.    References: Benson, E.P. and C.S. Gorsuch. 2013. Submitting insect samples for identification. Accessed 5 January, 2013. http://www.clemson.edu/cafls/departments/esps/factsheets/household_structural/submitting_insect_samples_for_identification_hs22.html  Insect Sample Submissions. Accessed 6 January, 2013. http://www.clemson.edu/extension/beekeepers/factsheets/submitting_insect_samples_for_identification.pdfJones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Ruppert, P.F. and L.J. Buss. 2006. Insect identification form. Accessed 5 January, 2013. http://edis.ifas.ufl.edu/pdffiles/SR/SR02200.PDF  



Submitting Weed Samples 

• Submit fresh samples 
• Collect whole, intact 

specimens 
• Preserve and package 

sample properly 
• Exotics? Seal box inside and 

out, double bag 

Photo credit:  Jeffrey Mullahey, University of Florida, www.forestryimages.org, #1624037  

Presenter
Presentation Notes
Plant identification is most accurate when all or most of the plant parts are submitted intact, are of good quality, and are properly packaged. It is also very important to provide a description of the location where the sample was collected, the soil type in which the sample was found, the distribution of the suspect weed in the area, the growth stage of the suspect weed in the area at the time of collection, and any history of the plants, weeds, herbicides, or other materials used in the area. If you have a digital camera, submit some high resolution images of the plant in the field or at the time of collection. Submit fresh samples collected, packaged, and shipped as soon as possible. If you need to temporarily store the sample, you can plant the weed in a pot and place it in the refrigerator until you are ready to package and ship the sample.Follow the directions for packaging and mailing diseased plant samples discussed earlier.Submit the whole plant intact if possible. Once you have dug up the plant, gently shake off the loose soil and wash the roots off in a bucket of water. Wrap the plant(s) in dry paper towels or dry newspaper, then pack loosely in a plastic bag.  If you are going to send the sample with the original soil surrounding the root system, enclose the root ball in a plastic bag to keep the soil from touching the leaves. In addition, do not add water or any moisture to the sample you are submitting as this often leads to contamination, mold growth, and may possibly leak. Suspected exotics such as this tropical Soda Apple shown in the image above, should be sent as quickly as possible.  References: Jones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Submitting Weed Samples 
• Include:   flowers, fruits, stems, leaves, roots 
• May preserve samples by pressing and drying in 

newspaper 

Photo credit:   Florida Department of Agriculture, Division of Plant Industry 

Presenter
Presentation Notes
Submitting the entire plant with the root system may be done without the original soil surrounding the root system for a weed sample. Be sure to collect enough material to exhibit the arrangement of leaves, flowers, fruits, seeds and roots.  If samples cannot be sent immediately, you may preserve them by pressing them in between newspaper.References: Jones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Submitting Weed Samples 
• Stems 
• Root structures  
• Whole leaves attached 

to the stem 
• Flowers, fruits, or seeds 

Photo credit: John D. Byrd, Mississippi State University, www.forestryimages.org, #1391354, #13911347, and #1391353  

Presenter
Presentation Notes
Include intact plants with as many of the plant parts present as possible. This may be the key to an accurate identification because like cultivated plants, weeds are also capable of coming in many different varieties. For example, to identify Japanese Bristle Grass (Setaria faberi) shown above, one needs a whole plant including seeds, flowers, and leaves. All of these plant parts must undergo careful examination to make an accurate identification. References: Jones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Submitting Weed Samples 
• Paperwork information should include:  

― Who?  
― What?  
― When?  
― Where?  
― How?  

       

Presenter
Presentation Notes
Each NPDN lab will have its own sample submission form, however, the general information accompanying the sample should include the following:Who: Who sent the sample? Contact informationWhat: has it caused damage, what is it doing in the landscapeWhen: Time of appearanceWhere: Field, Greenhouse, Residence, Landscape; Address, Nearest intersection, GPS coordinatesHow?  Was it brought in with another plant shipment, did it show up after a hurricane or large weather event, did it show up after an event in which large numbers of people may have driven from other areas of the country, the key to its introduction may be found in this type of information Detailed information on the specimen collected will be very helpful to the diagnostician.  You should provide the county information or the general location in your state, the date the sample was collected and the general habitat location.  Be specific on collection information since habitat, climatic, and geographic variation in states often result in different flora.You may also include general observations made during the collection of the sample, such as when it was first noticed, and what is the distribution it has in the area. You can find your local NPDN lab from the main page of the NPDN website (www.npdn.org).  Simply click on your state and the information for contacting the lab (and usually a link to the sample submission form) is provided.References: Jones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Summary of Sample Delivery 

Client Extension Educator 
Delivery 

Service 

Regional Center 

Diagnostician External 
Expert(s) 

Presenter
Presentation Notes
Rapid delivery may be critical to an accurate diagnosis. Samples that take a long time to get to the diagnostic lab have a greater chance of decaying or drying up, making diagnosis difficult. Rapid delivery may be critical for containment of a select agent. If you are close enough to lab and you suspect the sample may be a select agent or regulatory pathogen, you may want to hand deliver the sample. If you are too far from the lab and you suspect the sample may be a select agent or regulatory pathogen, ship the sample overnight with Fedex or another type of courier service. Provide the lab with a tracking number when you ship the sample, as this helps them locate the sample if it does not arrive. If you are sending a suspect select agent, always provide the lab with a tracking number.  Most, if not all, diagnostic labs are closed over the weekend, so you may not want to ship the sample on a Friday or during a holiday. Call the diagnostic lab prior to shipping to make sure that they will have someone there to receive the package. In summation, a high quality sample that is submitted with complete background information and accompanying digital images allows diagnostic labs the opportunity to better serve you and the immediacy of your diagnostic needs.References: Jones, S.C., B. Bloetscher, and D. Rogers. 2012. Submitting insect specimens for identification. Accessed 5 January, 2013. http://ohioline.osu.edu/hyg-fact/2000/pdf/2121.pdf Plant Sample Submissions. Accessed 6 January, 2013. http://edis.ifas.ufl.edu/sr007Purdue University Plant and Pest Diagnostic Laboratory. 2012. Submitting physical specimens for diagnosis. Accessed 6 January, 2013. http://www.ppdl.purdue.edu/PPDL/physical.html#plant_ID 



Useful Sample Submission Videos 

• Submitting a plant sample  
• Submitting an insect sample in preservative 
• Submitting a soft bodied insect sample 
• Submitting a sample of an insect attached to 

a plant 
 
 

Presenter
Presentation Notes
These videos were developed to help illustrate how to submit samples to your local NPDN labs.  These videos are available from the NPDN YouTube channel - http://www.youtube.com/user/npdnchannel.Click on the movie reel icon to play the videos.

http://www.youtube.com/watch?v=JOrNi8HrIpI&feature=context-cha
http://www.youtube.com/watch?v=DPSOddSQxDE&feature=plcp
http://www.youtube.com/watch?v=2HA06HW4Kc4&feature=context-chahttp://www.youtube.com/watch?v=2HA06HW4Kc4&feature=context-cha
http://www.youtube.com/watch?v=Ma42lE02pDo&feature=context-cha


Questions? 
• Contact 

– Gail Ruhl, Plant & Pest Diagnostic Lab,  Purdue University, 
ruhlg@purdue.edu 
• http://www.ppdl.purdue.edu/PPDL/physical.html#plant_disease 

 
• To find your local NPDN lab or for more information 

on the NPDN 
– www.npdn.org 

• NPDN First Detector Training Website 
– www.firstdetector.org 
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