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ABOUT FLORIDA SART 
 
SART is a multiagency coordination group consisting of governmental and private 
entities dedicated to all-hazard and disaster preparedness, planning, response and 
recovery for the animal and agricultural sectors in the state of Florida. 
 
SART operates at the local level through county SART organizations. 
 
SART utilizes the skills and resources of many agencies, organizations and 
individuals with its multi-agency coordination group structure. 
 
SART supports the county, regional and state emergency management efforts and 
incident management teams. 
 

SART MISSION 
 
Empower Floridians through training and resource coordination to enhance all-hazard 
disaster response and response for animals and agriculture. 
 

SART GOALS 
 

• Promote the active engagement of each county coordinator who is 
responsible for animal and agricultural issues. 

• Provide assistance in the development and writing of county ESF 17 plans. 
• Promote the establishment of a county SART to work as a multi-agency 

coordination group to support emergency management and incident 
management teams. 

• Provide training for all SART and animal and agriculture personnel. 
• Identify county resources available for an emergency or disaster. 
• Work to comply with the National Incident Management System (NIMS) 

document. 
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 SUBJECT:  Introduce participants to the proper handling, packing and 

shipment of diseased or invasive plants and threatening or 
unusual insects for positive physical security and identification 
by Florida laboratories. 
 

 GOAL:  Participants will understand how to handle, pack and ship 
plants and insects for best analytical results and why proper 

 handling is necessary. 
 
 
 

INTRODUCTION 
 
 This lesson plan and workbook are designed to be a part of the SART Training 
Module for Quality and Secure Plant and Insect Sample Submission. This lesson plan 
gives the instructor direction for the educational portion of the workshop. The 
mechanics of planning, organizing and publicizing the entire training event are 
covered in the companion piece, Toolkit for Planning a Community-Based SART 
Training Event. For information on obtaining this publication, please refer to the 
resource section. 
 The lesson plan is structured to provide participants with the skills and 
understanding necessary to handle and submit plant and insect samples to Florida 
laboratories in a manner that will ensure their physical security with the greatest 
possible likelihood of successful identification and analysis. 
 A PowerPoint Presentation has been created to accompany this lesson. 
Throughout the lesson, boxed references are placed in the left margin to indicate that 
PowerPoint slides are available to help illustrate the points being made. 
 Approximately 50 minutes should be allocated for this lesson on proper 
preparation and submission of plant samples. 
 
 

SESSION OUTLINE 
 

PART 1: BEGINNING THE WORKSHOP     5 minutes 
PART 2: PLANT SAMPLE SUBMISSION   10 minutes 
PART 3: INSECT SAMPLE SUBMISSION   10 minutes 
PART 4: WHERE TO SUBMIT SAMPLES     5 minutes 
PART 5: THE NATIONAL PLANT DIAGNOSTIC NETWORK   5 minutes 
PART 6: HIGHLIGHT AND KEY RESOURCES     5 minutes 
PART 7: SUMMARY & WRAP-UP    10 minutes 

 Total        50 minutes 
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SPECIFIC LEARNING OBJECTIVES 
 
At the end of this training module, participants will be able to: 

1. Explain why security is an issue with plant and insect submission 
 

2. Identify issues in handling and shipping samples 
 

3. Clarify some of the most common packaging errors and explain proper 
shipment techniques for plants and for insects 

 
4. Discuss the NPDN, National Plant Diagnostic Network, and its role in 

identifying and evaluating plant and insect submissions 
 

5. Identify key resources that participants can easily access for additional 
information and assistance 

 
 

LEARNING ENVIRONMENT AND LEARNING AIDS 
 
To complete this lesson plan, you will need: 

PowerPoint Presentation: Quality and Secure Plant and Insect Sample 
Submission. Optional: a companion publication titled Quality and Secure Plant 
and Insect Sample Submission. Also Optional: a Participant Workbook is 
available with the PowerPoint slides and resource information. 
A companion publication (T-1) Toolkit for Implementing a Community-Based 
SART Training Event is available to help you organize, plan and present an 
entire SART training event with multiple training modules. 
(See the Resources section at the end of this publication to find out more 

 about any of these materials.) 
 
To conduct this training unit, you will need: 

A means to show the PowerPoint Presentation: a computer with a projector 
(Note: Master black and white copies of the slides are included at the end of 
this manual if you prefer to use an overhead projector.) 
Sufficient seating for all participants 

 
Each participant will need: 

A pen or pencil 
Participant workbook or paper for notes 
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BEFORE THE WORKSHOP 
 
On the day of the workshop, check that equipment needed is in place. Double-check 
that the electronic media works properly with the equipment you have. Also, make 
certain that any materials such as paper, workbooks and pens/pencils are available 
in sufficient numbers for all participants. 
 
 

PART 1: BEGINNING THE WORKSHOP 
 

Time: 5 minutes 
 

Focus: Explain the purpose of the workshop – Introduce concepts of 
 proper sample submission of plants and insects for diagnosis 
 

Once all participants have taken their seats and have settled down, 
 welcome them to the workshop Quality and Secure Plant and Insect 
 Sample Submission. Thank them for attending and congratulate them 
 on taking the time to learn about these extremely important 
 procedures. Remind them that the best way to prevent, respond to 
 and/or recover from an emergency situation is to have a foundation of 
 knowledge about available resources. 

 
During this introduction, you may choose to distribute the Pre-Test 

 included in the Resources section of this manual. The Pre-Test is a 
 good way to determine the knowledge your audience currently 
 possesses about submitting plant samples in Florida. Make sure to 
 communicate to the participants that their Pre-Test answers, right or 
 wrong, are only meant to guide them through this learning experience. 
 (Note: By design, the Pre-Test and Post-Test are the same.) 

 
This lesson plan can be used with agricultural and non-agricultural 

 audiences. At the end of this training module, participants will be able 
 to explain why security is an issue with plant and insect submission; 
 identify issues in handling and shipping samples; clarify some of the 
 most common packaging errors and explain proper shipment 
 techniques for plants and for insects; discuss the NPDN, National Plant 
 Diagnostic Network, and its role in identifying and evaluating plant and 
 insect submissions; and identify key resources that participants can 
 easily access for additional information and assistance. 

 
Remind attendees that the reason they are attending the workshop 

 (and the training event if applicable) is because they realize the value 
 of the earliest possible identification and diagnosis of plant diseases 
 and insect pests. This understanding is the basis for developing and 
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implementing an emergency or disaster plan. They will carry the results 

 of the workshop and training event with them everywhere. 
 

This introduction should not exceed five minutes unless the Pre-Test is 
 to be completed, in which case another few minutes may be required. 
 This is a time when the participants are getting comfortable with the 
 workshop they have decided to attend, their surroundings and you as 
 the presenter. Simultaneously, you are becoming comfortable with the 
 participants, the material you are presenting, and with being a 
 presenter. 

 
Pay attention to time as participants will want to learn what you have 

 to present AND will want to depart on time. If you find that you are 
 nervous when you start, understand that this is a natural response to 
 public speaking. These “nerves” can make people ramble, talk faster 
 or talk slower than normal, or even forget the time altogether. 
 Nevertheless, even if participants enjoy what you are presenting, they 
 will appreciate your discipline when the workshop ends on time. 

 
 

PART 2: PLANT SAMPLE SUBMISSION 
 

Time: 10 minutes 
 

Focus: Discuss issues in quality and secure plant sample submission 
 from basic security to proper packaging 
 

A Word About Security 
 

Florida is now home to hundreds of invasive and destructive plant, 
 animal and insect species. Thus, although you thought it might only 
 apply to the subject of agroterrorism, security is also an issue with 
 plant and insect submissions. 

 
 The Florida Exotic Pest Plant Council tracks invasive plants in the  

  Sunshine State. Among the many non-native plants that have found a  
  home in Florida and are creating environmental havoc are the air  
  potato, water  hyacinth, Australian pine, kudzu and melaleuca. 
 

The Florida Fish & Wildlife Conservation Commission tracks and 
 combats exotic animal invasions. Many of these exotics are now 
 considered permanent residents and have established and thriving 
 populations: the armadillo, rhesus monkey, and Nile monitor, for 
 instance. And if you do not believe there are hundreds of species of 
 exotic insects in Florida, think of the Mexican red-rump tarantula 

 

 
Slides 
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colony near Fort Pierce, now considered established, or the windshield 

 of your automobile during the next “love-bug” season. 
 
  Thus, if you discover something unusual in the way of plant or insect,  
  security of your sample is an issue for at least three reasons: 
 

• to prevent the spread of dangerous invasive species should your 
sample contain something of agricultural or scientific interest, and 
should the package become damaged and open during shipment, 

 
• to identify the specific source area for a new and possibly dangerous 

plant pathogen and/or insect, and thus give inspectors and response 
teams the greatest possible opportunity to eradicate it, and 

 
• to prevent contamination of your sample (and thus increase the 

chance of correct analysis or diagnosis). 
 
 First, The Administrative Basics 
 

Here are guidelines provided by the Florida Extension Plant Disease 
 Clinic at the University of Florida (Plant Pathology Department 
 document #RF-SR007). 

 
To help everyone with complete, accurate and timely service, the 

 FEPDC has developed a few policies. They are: 
 

1. Plant samples should originate within the geographical boundaries of 
the State of Florida or be accompanied by appropriate USDA/FDACS 
plant importation permits. 

 
2. Plant samples must be adequate in quality and quantity (see below) 

and be accompanied by a completed “Plant Disease Diagnostic Form” 
or equivalent information. Diagnostic forms are available at all county 
extension offices, directly from FEPDC locations, or on the Internet. 

 
3. There is a $20.00 charge (make remittances to “Plant Disease Clinic”) 

to process plant samples for plant disease determinations at all 
locations in Florida’s diagnostic network. Some specialized tests and 
services to confirm certain diagnoses are more expensive and may 
require a fee beyond the base fee; staff will consult with you if this is 
necessary. If the specific pathogen cannot be identified with in-house 
diagnostic tools, at the client's request, it will be sent to a private or 
state lab for further testing. Work at a private or state lab may incur 
additional costs. 
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4. Samples can be submitted personally or through the mail or using a 

delivery service. If you use the diagnostic service more than five times 
per month, you can arrange for monthly invoicing. Samples can also be 
delivered to county extension offices as this allows extension staff to 
provide on-site problem diagnosis for common plant diseases. 

 
5. As each sample is received, it is given a number and recorded. 

Samples are routinely processed on a "first come--first served" basis. 
Depending upon the nature of the problem, some diagnostic 
techniques take longer than others. 

 
6. Plant disease determinations and associated control options will be 

mailed or FAXed back to you. The results of your samples are also 
electronically mailed or faxed to the county staff in the county of 
sample origin to keep them informed of plant diseases in their county. 

 
Sample Quality and Quantity 
 

Many of the pathogens that cause plant diseases have the ability to 
 exist as both disease-causing microbes and as saprophytes on plants 
 or in soil. The recovery of a particular pathogen does not always 
 implicate disease. 

 
Your sample quality may determine whether the diagnosing staff can 

 interpret the presence of a pathogen in a sample as being disease-
 related. The local county agent should be cognizant of other variables 
 that may cause plant dysfunctions that mimic or even interact with 
 plant disease. These agricultural professionals are often in the best 
 position to make a diagnosis. 

 
Samples that exhibit early symptom development and have plant parts 

 that are still partially alive (green) offer the best quality samples for 
 accurate plant disease diagnosis. 

 
Samples that are totally necrotic, dry and long dead, are not adequate 

 for an accurate diagnosis. Dead tissue is essentially a food source for 
 many saprophytic microbes, hence determining the primary pathogen 
 is often impossible. The best samples represent early stages of 
 disease development (i.e. before the plant part is totally necrotic or, in 
 scientific terms, “mush”). 

 
Samples should be packaged and shipped such that the plant 

 symptoms remain relatively unchanged when they arrive at the 
 laboratory. A completed data form packaged separately from plant 
 tissue and soil should accompany samples. 
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Many times, the accuracy of a sample analysis relies on a variety of 

 diagnostic techniques. For example, a leaf spot on geranium could be 
 processed with the following techniques: 

 
1. Visual examination to decide on parasitic vs. non-parasitic 

involvement. 
 

2. Low and high power microscopic examination to check for pathogen 
signs, such as a bacterial flow or fungal spores. This requires a 
minimum of three to four spots on three to four leaves. 

 
3. Placement of several leaves in a high humidity chamber to stimulate 

reproduction of a suspected pathogen. This uses three to eight leaves 
depending on leaf size and lesion frequency. 

 
4. Culturing leaf spots on two or more general or selective growth media 

for pathogen identification. Ten to twelve leaf spots from three to six 
leaves are used to replicate these culturing tests. 

 
5. Streak macerated tissue onto two or more general bacteriological 

media. At least three leaves and three leaf spots are used for this 
procedure. 

 
These techniques require lots of tissue. This geranium sample would 

 require at least a dozen leaves with multiple leaf spots present. If a 
 two-leaf sample is received, two or more of the above techniques 
 cannot be performed because there is not enough tissue. As technique 
 selections decrease, so does scientific accuracy. So if your disease 
 problem is important enough to be submitted, it should be 
 accompanied with enough tissue for clinic staff to assess it 
 adequately. Remember, the accuracy of the diagnosis is directly 
 correlated with obtaining an adequate quantity and quality of the 
 sample. 

 
Most samples are processed within seven days, but some must be 

 subjected to more time-consuming procedures so their "turn-around 
 time" may be longer. 

 
A Note About Weeds 

 
  A “weed” is a plant that grows where you do not want it. A camellia in a 
  bed of roses could be a weed. Weeds cause farmers and ranchers  
  millions of dollars a year. According to IFAS Extension’s Integrated Pest 
  Management, the most important tool in effective weed management  
  is proper weed identification. Early identification of weeds present  
  increases management options. 
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Writing for the University of Florida, David Hall, Vernon Vandiver and 

 Jason Ferrell note that weed growth of both native and exotic 
 vegetation can severely decrease the commercial, recreational and 
 aesthetic value of crops, landscapes and waterways. In certain 
 situations, however, some degree of weed growth may be desirable. 
 Control measures are needed only when an overabundance of one or 
 several of the 600 Florida weeds begins to affect economic use. 

 
“Our environment is a complex and dynamic system,” they write, “that 

 is subject to a myriad of pressures. This is particularly true of Florida, 
 which has undergone tremendous demographic growth in the last 
 decade. With the continuously increasing demand for Florida's 
 resources, it is essential that weeds be managed in the most prudent 
 fashion. Because of Florida's geographical setting and meteorological 
 conditions, much of the state supports an extensive growth of weeds, 
 many of which are not found in other parts of the United States.” 

 
General Packaging Guidelines 

 
1. Take your samples before applying pesticides; otherwise the ability to 

recover disease pathogens may be limited. Submit generous amounts 
of plant material representing a range of symptoms. 

 
2. Don't add water or pack a sample that is wet or in wet paper. 

 
3. After your samples are collected keep them refrigerated until 

submitted. After collecting good samples, don’t ruin them by allowing 
them to bake in the sun or on the back seat of a car prior to 
submission. 

 
4. Don’t mix samples in the same submission bag. Moisture from root 

samples will contribute to the decay of foliage if they are mixed 
together. 

 
5. Plant disease identification procedures do not utilize soil. Excess soil 

can be hand shaken from root systems, but do leave enough soil to 
keep the roots at field moisture levels. 

 
6. Please mark sample packages with a "Warning" if there are thorns or 

spines. 
 

7. All samples must be accompanied with a completed “Plant Disease 
Diagnostic Form.” These are available at all county extension offices or 
on-line. Give complete information on the form and keep the form 
separate from the sample. Complete a separate form for each sample 
and plant problem. Include any pertinent information under the 
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remarks area of the form. The more information available the more 

 likely a problem can be associated with possible causes. 
 

8. Note recent pesticide history on the form accompanying the sample. 
 

9. Samples arriving from sites in Florida that are two days or less mailing 
time from a clinic can be sealed in plastic bags for shipping. 

 
10. Samples arriving from distances greater than two days mailing time 

from a clinic should be packed tightly in a box with dry paper. Do not 
seal in plastic because of the likelihood of sample deterioration during 
the mailing period … and don’t add moisture. 

 
11. Mail samples early in the week to avoid the weekend layover in the 

post office. 
 

12. For emergency samples or anything you suspect might be a dangerous 
exotic, use overnight courier services or overnight mail. 

 
 

PART 3: INSECT SAMPLE SUBMISSION 
 

Time: 10 minutes 
 

Focus: Discuss issues in quality and secure insect sample submission 
from basic security to proper packaging 

 
According to P.F. Ruppert a member of the Entomology and 

 Nematology Department of the University of Florida, a primary goal of 
 the Insect Identification Laboratory is to identify insects promptly so 
 that management recommendations can be made with little delay. 

 
Because there are thousands of species of insects – some beneficial 

 and some detrimental – in Florida a large number of them are difficult 
 to identify by species even under optimal conditions. Nevertheless, it is 
 very important to correctly identify an insect before an effective 
 recommendation for control, if needed, can be made. 

 
Collecting Insects 

 
If a few simple rules involving collecting and shipping insects are 

 followed, more accurate and rapid diagnosis of an existing insect 
 problem can be made. 
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• Try to collect several specimens in different stages of development. 

Some identification keys we use are for adults, while other are for 
immature bugs. 

 
• Insects submitted whole are more useful than when submitted in 

segments. 
 

Packing Insects 
 

Insects should be killed before shipping as shipping live bugs 
 (arthropods) can create some interesting situations and render your 
 sample worthless. Live caterpillars often pupate during shipment and 
 beetles may eat their way out of the shipping container. 

 
Send all mature and immature insects (except butterflies and moths) 

 in a glass vial or bottle containing ethyl or isopropyl (rubbing) alcohol. 
 The vial or bottle must be properly padded in a mailing tube or other 
 container to prevent breaking. Make sure that the cap for the vial is 
 well secured so the alcohol doesn't leak from within the vial during 
 shipping. Send butterflies or moths dry in pill boxes or a similar 
 container with tissue paper to prevent the specimen from being 
 broken. 

 
It is often easier to identify an insect by seeing the damage it is doing 

 to foliage, twig, fruit or other plant parts. If foliage or tender twigs are 
 sent, they should be placed in a plastic bag and sealed. During the 
 summer months, add a paper towel with the plant material when 
 mailing specimens in a plastic bag. It absorbs excess moisture and 
 helps prevent the plants from decaying and molds forming en route. 
 Thus, plant material will remain moist and will arrive in a condition that 
 enables analysis. Mailing leaves in paper envelopes results in their 
 drying out so that insect damage is difficult to determine. 

 
Some Do’s and Don’ts 

 
• Do fill out an Insect Identification Form and submit it with the 

sample. 
 

• Do give complete information about the specimen and the host. 
Your Identification Form should be filled out as completely as 
possible. It is important to know where the specimen was collected 
and on what host or plant, if it is from a commercial grower or 
homeowner, under what conditions, the number involved and the 
nature of the injury. Additional information is always welcome and 
often serves as the main criterion for selection for the proper 
control measure 
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• Do order Identification Forms, vials and mailing tubes when 

needed. For each sample submitted thereafter, a replacement kit 
will be sent back to your county. 

 
• Do ship specimens in proper container, alcohol, pill box, etc. 

 
• Do indicate in writing what chemicals or treatments, if any, were 

used on the affected plant. 
 

• Do indicate what information you would like to receive 
(identification only, control information, etc.) 

 
• Don't send specimens loose in an envelope. Don't send live 

specimens. 
 
 

PART 4: WHERE TO SUBMIT SAMPLES 
 

Time: 5 minutes 
 
Focus: Explain where properly prepared samples should be submitted 

  
Now you know there is no rocket science class required to handle or 

 ship plant and insect samples properly. Good common-sense practices 
 are about all that is required. Just imagine yourself at the other end of 
 the mailing – opening a package in a laboratory and preparing to study 
 what is inside and you will be fine. Or if you have any questions at all, 
 give the labs a call before you pack a sample. 

 
You have a number of options for mailing or shipping your sample.  

 Here are four for plants that exhibit some disease pathogen or  
 unusual symptom: 

 
1. Southern Plant Diagnostic Network Regional Laboratory, C/O Plant 

Disease Clinic, University of Florida, Building 78 Mowry Rd./P.O. Box 
110830, Gainesville, FL 32611-0830 Phone: (352) 392-1795 
[Sample submission forms are available at 
http://plantpath.ifas.ufl.edu/pdc/] The Florida Extension Plant Disease 
Clinic is a service provided to any Florida resident by IFAS, UF, in 
conjunction with the Cooperative Extension Service. The Clinic is open 
from 8 am to 5 pm Monday-Friday except for state holidays. The cost to 
submit a sample is $20. 

 
2. Florida Extension Plant Diagnostic Clinic, University of Florida, 

IFAS/NFREC, 155 Research Rd., Quincy, FL 32351 Phone: (850) 875 
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7140 [Sample submission forms are available at 

 http://tmomol.ifas.ufl.edu/pdc.htm] The Clinic is a facility of NFREC 
 and the Dept. of Plant Pathology, UF, designed to provide plant disease 
 and insect diagnostic services to Florida residents. It promotes an 
 “identify the problem before taking any control action attitude and is 
 open from 8 am to 5 pm Monday-Friday except for state holidays. The 
 cost to submit a sample is $20. 

 
3. Tropical Research and Education Center, 18905 SW 280th St., 

Homestead, FL 33031-3314 (305) 246-7001 Sample submission 
forms are available at 
[http://trecclinic.ifas.ufl.edu/submissions.htm] The Center provides 

 plant disease diagnostics for plant diseases. Services include analysis 
 of plant material for bacterial, fungal, viral and nematode pathogens 
 as well as suggesting appropriate control measures when available. 
 The cost is $20 per sample.  

 
4. Florida Extension Plant Diagnostic Clinic, University of Florida, 

IFAS/SWFREC, 2686 State Road 29N, Immokalee, FL 34142-3400 
Phone: (239) 658-3400 [Sample submission forms are available at 
http://www.imok.ufl.edu/plant/clinic/] The FEPDC is a service to 
Florida residents provided by the Plant Pathology Department of IFAS, 
UF in conjunction with the Cooperative Extension Service. The goal is to 
determine if the plant dysfunction involves an infectious causal agent, 
e.g. fungus, bacterium or virus, by associating causal agents with 
symptomatic plant tissue. Hours are 8 am to 5 pm Monday-Friday 
except for state holidays. The cost to submit a sample is $20. 

 
Now, here are two options for insect samples: 

 
1. Insect Identification Laboratory (Lyle Buss), University of Florida, 

Entomology & Nematology Dept., Bldg. 970 Natural Area Dr./P.O. Box 
110620, Gainesville, FL 32611-0620 Phone: (352) 392-1901 ext. 
190 [Please see http://edis.ifas.ufl.edu/SR010 for additional 
information] A service to Florida residents provided by the University of 
Florida’s Institute of Food & Agricultural Sciences. Hours are 8 am to 5 
pm Monday-Friday. The normal charge for insect identification is $8, 
but this fee is normally waived if the sample is delivered in person. 

 
2. University of Florida, Nematode Assay Laboratory (William Crow or 

Frank Woods), Building 78 Mowry Rd./P.O. Box 110830, Gainesville, 
FL 32611-0830 Phone: (352) 392-1994 Email: 
nemalab@mail.ifas.ufl.edu [Information about the laboratory and links 
to sample submission forms available at 
http://edis.ifas.ufl.edu/scripts/SR011] The Nematode Assay 
Laboratory determines the types and numbers of plant-parasitic  
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nematodes in soil and plant samples. Based on this information a 

 diagnosis will be made. Hours are 8 am to 5 pm Monday-Friday. The 
 charge is $20 per sample. 

 
Finally, here is an address where any samples properly packaged could 

 be directed: 
 

Florida Department of Agriculture and Consumer Services – Division of 
 Plant Industry, P.O. Box 147100, Gainesville, FL 32614-7100 Phone: 
 (352) 372-3505 

[http://www.doacs.state.fl.us/pi/enpp/bur-enpp.html/] Personnel of 
 the Bureau of Entomology, Nematology & Plant Pathology, process 
 samples both from inspectors and Florida citizens. During the last 
 decade the risk of introducing exotic pests and diseases has 
 significantly increased because of international travel and the 
 commercial movement of exotic pests. 

 
To ensure correct identification the Bureau maintains a library of more 
than 13,000 books and periodicals, and the Florida State Collection of 
Arthropods, a collection of more than eight million specimens including 
a phytoparasitic nematode collection, a herbarium with more than 
7,900 plants and 1,465 vials of seeds, a plant pathology collection, a 
biological control laboratory, a fruit fly identification laboratory, and an 
advanced diagnostics laboratory. 

 
  Here are additional sample submission laboratories: 
 

Mycology Herbarium, UF, 1453 Fifield Hall/PO Box 110680, 
 Gainesville, FL  32611-0680 Email: jwkimbrough@ufl.edu 

 
Herbarium, UF Herbarium (FLAS), Florida Museum of Natural History, 
379 Dickinson Hall/PO Box 110575, Gainesville, FL 32611-0575 
(352) 392-1721 Internet 
www.flmnh.ufl.edu/natsci/herbarium/flasbryo.htm 

 
Lake Alfred Citrus Research and Education Center (specializing in 

 citrus), UF-IFAS, Lake Alfred, FL 33850 (863) 956-1151 
 

Gulf Coast Research and Education Center (specializing in 
 strawberries), 14625 CR 672, Wimauma, FL 33598 (813) 633-4133 
 Internet http://strawberry.ifas.ufl.edu/ 

 
Where to go to fine the address and telephone numbers of your county 

 extension service: http://solutionsforyourlife.ufl.edu/map/index.html 
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PART 5: A NOTE ABOUT THE NATIONAL PLANT DIAGNOSTIC 
NETWORK (NPDN) 
 

Time: 10 minutes 
 

Focus: Introduce the National Plant Diagnostic Network and the 
 southern sector headquartered at the University of Florida, 
 Gainesville 
 

The Animal & Plant Disease and Pest Surveillance & Detection Network 
 was established by the United States Secretary of Agriculture. In June, 
 2002 he charged the Cooperative State Research, Education, and 
 Extension Service (CSREES) with developing a network linking plant 
 and animal disease diagnostic facilities across the country. The 
 outcome, the National Plant Diagnostic Network (NPDN), focuses on 
 the plant disease and pest aspect of that program. The network is a 
 collective of Land Grant University plant disease and pest diagnostic 
 facilities across the United States. 

 
The mission of the NPDN is to enhance national agricultural security by 

 quickly detecting introduced pests and pathogens: 
 

• Through a functional nationwide network of public agricultural 
institutions. 

 
• They have a cohesive system to quickly detect deliberately introduced, 

high consequence, biological pests and pathogens into our agricultural 
and natural ecosystems. 

 
• They provide a means for quick identification with protocols for 

immediate reporting to appropriate responders and decision makers. 
 

The network allows Land Grant University diagnosticians and faculty, 
 state regulatory personnel, and first detectors to efficiently 
 communicate information, images, and methods of detection 
 throughout the system in a timely manner. Lead universities are 
 designated as Regional Centers to represent five regions across the 
 country. Regional Centers are located at Cornell University (Northeast 
 region), Michigan State University (North Central region), Kansas State 
 University (Great Plains region), University of Florida at Gainesville 
 (Southern region), and University of California at Davis (Western 
 region). 
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The National Plant Diagnostic Network database (DERIS) located at 

 Purdue University is the central repository for archiving data collected 
 from the regions. 

 
 First Detectors 
 

The establishment of the network provides the means necessary for 
 ensuring all participating Land Grant University diagnostic facilities are 
 alerted of possible outbreaks and/or introductions and are 
 technologically equipped to rapidly detect and identify pests and 
 pathogens. This is accomplished by establishing an effective 
 communication network between regional expertise, developing 
 harmonized reporting protocols with the national diagnostic network 
 participants and cataloging pest and disease occurrences to be 
 included in a national database. 

 
The Florida Plant Diagnostic Network is establishing a base of 

 volunteer “First Detector” participants to enhance monitoring the 
 introduction of pests or unusual pest outbreaks. First detectors are an 
 integral and terribly important part of the system and include: growers 
 (farmers and ranchers), Cooperative Extension Service personnel, crop 
 consultants and pesticide applicators, commercial chemical and seed 
 representatives and Florida Master Gardeners. 

 
  Correct identification of unusual situations, plant conditions and pests, 
  both animal and vegetable, are crucial and very difficult. Thus, a good  
  working knowledge of some area of agricultural is a strong requirement 
  for training and receiving the certificate of completion. Because they  
  are agriculturalists, first detectors realize that taking the NPDN training 
  means that, in an state of heightened awareness and understanding  
  that international terrorists are sworn to strike the United States in any  
  manner possible, it is no longer “business as usual.” Attitudes change  
  because first detectors may be called upon if there is an agroterrorist  
  incident in their geographic area or in their particular area of expertise. 
 
  First detectors are natural multi-taskers. They are the men and women  
  of American agriculture who serve their country in the finest traditions  
  of free citizens. They serve because they can help and it is the right  
  thing to do. 
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PART 6: KEY RESOURCES 
 

Time: 5 minutes 
 

Focus: Identify key resources participants can easily access for 
additional information 

 
 

This publication and other materials for SART training programs are 
 available on the World Wide Web at www.flsart.org, the Web site of the 
 Florida State Agricultural Response Team. Note: As new modules 
 become available, they will be posted on the Web site. 

 
United States Department of Agriculture (USDA) www.usda.gov 
USDA, Animal and Plant Health Inspection Service, National Center for 

 Import and Export www.aphis.usda.gov/vs/ncie/ 
 

Florida Department of Agriculture and Consumer Services (FDACS) 
 www.doacs.state.fl.us 

FDACS-Division of Plant Industry www.doacs.state.fl.us/pi/ 
 FDACS Division of Animal Industry www.doacs.state.fl.us/ai/ 

 
Centers for Disease Control and Prevention www.cdc.gov  

 
Florida State Agricultural Response Team www.flsart.com 

 
Extension Disaster Education Network www.eden.lsu.edu 

 
National Plant Diagnostic Network www.npdn.org 
Southern http://spdn.ifas.ufl.edu/ 
Florida http://fpdn.ifas.ufl.edu/ 

 
University of Florida, IFAS Extension Service 
http://solutionsforyourlife.ufl.edu/ 

 
Integrated Pest Management http://ipm.ufl.edu 
 

  Plant Diagnostic Clinic, Quincy 
http://tmomol.ifas.ufl.edu/pdc.htm 
Plant Diagnostic Clinic, Immokalee 

 http://www.imok.ufl.edu/plant/clinic/ 
 

Insect Identification Laboratory http://edis.ifas.ufl.edu/SR010 
 

Nematode Assay Laboratory http://edis.ifas.ufl.edu/scripts/SR011 
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  Florida Exotic Pest Plant Council www.fleppc.org 
 

Florida Fish & Wildlife Conservation Commission http://myfwc.com 
 

Southern Region Center for Integrated Pest Management 
www.sripmc.org 

 
 

PART 7: SUMMARY AND WRAP-UP 
 

Time: 5-10 minutes 
 

Focus: Review the learning objectives and encourage a commitment 
 to SART 
 

You and your audience have had a stimulating and practical 50 
 minutes, but it is almost over. Prior to answering any audience 
 questions or comments, provide a summary to the participants of what 
 they just learned: 

 
1. Explain why security is an issue with plant and insect submission 

 
2. Identify issues in handling and shipping samples 

 
3. Clarify some of the most common packaging errors and explain proper 

shipment techniques for plants and for insects 
 

4. Discuss the NPDN, National Plant Diagnostic Network, and its role in 
identifying and evaluating plant and insect submissions 

 
5. Identify key resources that participants can easily access for additional 

information and assistance 
 
  Thank the audience for their attention and participation. Congratulate  
  them for their commitment to the SART endeavor and on their desire to 
  understand the potential for and the consequences of agroterrorism  
  and bioterrorism in Florida and how the state and its citizens are  
  preparing for prevention and response. 
 

At this point, you may elect to have the participants take the Post-Test 
 provided in the Resources section of this manual. Remember to review 
 the answers to the test questions after all participants complete the 
 test. 

 
A content-specific Evaluation is provided in the Resources section of 

 the manual. The generic Evaluation available in the Toolkit for Planning 

 
Slide 
62 



 
22                                                  Lesson Plan: Plant and Insect Sample Submissions 

 
a Community-Based SART Training Event can be utilized as well. As the 

 presenter, you should decide which evaluation best meets the needs 
 of your situation. Please have participants complete an evaluation at 
 the conclusion of this module. Encourage participants to be as honest 
 and forthright as possible as it helps you, the presenter, make 
 adjustments as necessary for future presentations, which in turn 
 benefits future participants. 
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PARTICIPANT EVALUATION 
Quality and Secure Plant and Insect Sample Submission 
 
Please circle the number that best expresses your opinions about the following statements. 
 

  Fully 
Disagree 

 
Disagree 

 
Neutral 

 
Agree 

Fully 
Agree 

 
1. The training unit’s format is appropriate. 1 2 3 4 5 
2. The information presented is useful to me. 1 2 3 4 5 
3. The time it took to complete this module is 

acceptable. 
1 2 3 4 5 

4. I understand the idea connecting “sample 
security” and sending a weed to one of the 
Florida labs. 

1 2 3 4 5 

5. I could now pack a plant or an insect and ship it 
to a laboratory with confidence that it will arrive 
intact and in good shape for analysis. 

1 2 3 4 5 

6. I now know what a “nematode” is and 
understand the definition of a “weed.” 

1 2 3 4 5 

7. The role of the National Plant Diagnostic 
Network has been explained, as is its role in 
training “first detectors.” 

1 2 3 4 5 

8. I understand where to send plant and insect 
samples for analysis. 

1 2 3 4 5 

9. Available up-to-date resources were clearly 
outlined. 

1 2 3 4 5 

 
We welcome your comments about this program: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please use the back of this sheet for any further comments. 

Thank you for your time. 
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PRE-TEST/POST-TEST 
 
1. (True/False) The best way to prepare a caterpillar sample for diagnosis is to 

  immerse it in water and then microwave it on a light setting for 60 seconds. 
 

2. (Fill in the blank) Always wrap a plant sample in a _____ (wet or dry) paper 
 towel before bagging it for mailing or shipment. 
 

3. (True/False) The role of the NPDN is to facilitate enhanced security of 
 America’s agricultural sector from a biosecurity event and, if possible, the 
 unintentional introduction of a harmful plant, animal or insect species. 
 

4. (Fill in the blank) A plant sample to be sent to a laboratory for diagnosis first 
 requires _____. 

A. your county agent’s approval, 
B. call for an authorization number before sending, 
C. nothing more than attention to packaging, the correct address and $20 or 
D. a certified check for $25. 

 
5. The following information will help plant and/or insect scientists make a 

 proper identification or analysis: 
 A. the date and address where collected, 
 B. your evaluation of the extent and seriousness of infestation, 
 C. details about parts of the plant affected and the symptoms, 
 D. all of the above. 
 

6. (True/False) Because of variations within a population, submit only one 
 sample as more than one can become confusing. 
 

7. Name three towns in Florida where samples can be submitted. 
 

8. (Select the best answer) For samples to arrive in a timely manner, samples 
 should be mailed: 
 A. early in the week to avoid weekend layovers at the post office. 
 B. late in the week is fine - the post office expedites samples. 
 

9. (True/False) Samples arriving from sites in Florida that are two days or less 
 mailing time from their destination can be sealed in plastic bags for shipping. 
 

10. Security is an issue with plant and insect submissions because: 
 A. to prevent the spread of dangerous or invasive species, 
 B. to identify the source for new, potentially dangerous diseases or insects, 
 C. to prevent contamination of samples (and thus increase the chance of a
 correct diagnosis), 
 D. all of the above. 
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11. Bonus Question: Unusual nematodes should only be handled with latex 

 gloves and driven live to the prestigious Frog/Toad Identification Center at 
 Florida State University in this north Florida city: _____. 
 
 

TEST ANSWER KEY 
 

1. False. Never put creatures, live or dead, in a microwave oven. 
 

2. Wrap plant samples in dry paper before shipping. Adding water or wrapping 
 them in wet papers will cause the sample to degrade and allow the growth of 
 molds. 

 
3. True. The Southern Region is headquartered at the University of Florida in 

 Gainesville. 
 

4. The correct answer is C. nothing more than attention to packaging, the 
 correct address and $20. 
 

5. The correct answer is D. all of the above. 
 

6. False. Carefully submit several sample specimen, if possible. 
 

7. Quincy, Gainesville and Immokalee. 
 

8. For samples to arrive at a laboratory without remaining in an envelope over 
 the weekend mail early in the week. 

 
 9. True 
 

10. Security is an issue with plant and insect sample submission for all of the 
 above reasons. 
 

Bonus Question/Answer: Nematode samples should be submitted to the 
 Nematode Assay Laboratory at the University of Florida in Gainesville. 
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GLOSSARY 
 

National Plant Diagnostic Network (NPDN): A national organization whose 
 mission is to enhance national agricultural security by quickly detecting 
 introduced pests and pathogens. 

 
 Nematode: Any of several worms of the phylum Nematoda, having un-
 segmented, cylindrical bodies, often narrowing at each end, and including 
 parasitic forms such as the hookworm and pinworm. Also called roundworm. 
 

SART: The Florida State Agricultural Response Team. A multi-agency 
 coordinating group consisting of governmental and private entities dedicated 
 to all-hazard disaster preparedness, planning, response and recovery for the 
 animal and agriculture sectors in Florida. 
 

Weed: Generic term for a plant that is growing where it is not wanted. 
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PowerPoint Slides 
Handout Pages 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
The Quality and Secure Plant and Insect 
Sample Submission PowerPoint slides are 
reproduced on the following pages at 
reduced size with space for participant notes. 
 
They are also included in the participant 
workbook for Quality and Secure Plant and 
Insect Sample Submission, which is available 
on the SART web site at www.flsart.org. 
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PowerPoint Slides 
Full Size 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
The PowerPoint slides for Quality and Secure 
Plant and Insect Sample Submission are 
reproduced full-size on the following pages. 
You can use these pages as display or 
photocopy them onto plastic overhead sheets 
for use with an overhead projector. 
 
Color versions of these slides can be 
downloaded from the SART web site at 
www.flsart.org. 
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