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SUBMITTING SAMPLES
FOR DIAGNOSIS, ANALYSIS, AND IDENTIFICATION

The Alabama Cooperative Extension System supportstwo
plant diagnostic laboratories. Oneisat Auburn University; the
other is located in Birmingham at the Birmingham Botanical
Gardens.

The Plant Diagnostic Laboratory at Auburn University
provides three services: plant problem diagnosis, soil nema-
tode analysis, and insect identification. Plant problems sent to
the lab include diseases, nematode injury, insect damage,
chemical damage, environmental stress, horticultural and
agronomic problems, or wildlife damage.

Plant samples at the Auburn University Plant Diagnostic
Lab are initially examined by a plant pathologist. Some sam-
ples may then be referred to Extension specialists in ento-
mology, agronomy, horticulture, or wildlife.

In addition to plant problem diagnosis, soil nematode
analysis, and insect identification, plants are also received for
identification. These plants are referred to agronomists and
horticulturists who typically respond to the inquiries.

W eeds for identification should be sent directly to Ex-
tension weed scientists. Address them to Extension Weed
Scientist, 109 Exension Hall, Auburn University, AL 36849-
5633. Give the name of the crop infested.

The Plant Diagnostic Laboratory at the C. Beaty Hanna
Horticulture and Environmental Center at the Birmingham
Botanical Gardensin Birmingham isavailableto provide plant
disease diagnoses to residents of the greater Birmingham area,
including Jefferson, Tuscaloosa, Walker, Blount, St. Clair,
Shelby, and Bibb counties.

It is extremely important that samples and specimens be
collected and packaged correctly for diagnosis and analysis.
For example:

« Soil for nematode analysis must not be dried out or too
wet.

* Nematodes that have been subjected to extreme temp-
eratures or moisture will die and are not suitable for diag-
nosis.

» Dried or decayed samples are not satisfactory for di-
agnostic purposes.

« Plant, soil, and insect samples must be accompanied by
the proper information for adequate diagnosis, analysis, and/or
identification.

The information in this section explains the proper
collecting and packaging techniques needed for an accurate
diagnosis. Read it carefully. Then, mail or bring samples and
specimens to:

Plant Diagnostic L ab

ALFA Agricultural Services & Research Building

961 South Donahue Drive

Auburn University, AL 36849-5624.

If you reside in Jefferson or adjoining counties, you may bring
or mail samples to:

Plant Diagnostic Lab

C.Beaty HannaHorticulture& Environmental Center

Birmingham Botanical Gardens

2612 L ane Park Road

Birmingham, AL 35223-1802.

If possible, mail plant and soil samples during the first part of
the week. Samples mailed on Thursday or Friday usually
remain in the post office during the weekend. By M onday
morning, samples are often decayed or damaged and are not
suitable for diagnosis or analysis.

Service charges at the Plant Diagnostic Labs are:

Soil Nematode Analysis: $10
Plant Problem/Disease Diagnosis: depends on work
needed.

Residential: usually $10 or $15

Commercial:usually $20 or $25
Advanced Molecular Testing: $30 minimum; charge
dependsupon specifictestsdoneasper discussion with the
client.

Insect |dentification:

Routine: $5.

Commercial/lndustrial: $20.

Identification Requiring a Slide M ount for Micros-
copy: $10.

The exact charge for plant problem or disease diagnosis
depends on the type of diagnostic tests performed. Do not send
a check or money with the plant sample; a billing statement
will be mailed with the diagnostic report, which isusually sent
by regular mail. When requested, the response is made by
phone, fax, or e-mail.
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PLANTS FOR DISEASE/PROBLEM DIAGNOSIS
Jacqueline Mullen and James Jacobi, Extension Plant Pathologists, Entomology and Plant Pathology

For an accurate diagnosis of a plant problem, the lab must
receive the following:

1. Fresh plant material that is representative of the total
problem.

2. Enough plant material for two to three specialists to
examine and/or for two to three testing procedures.

3. Information that accurately describes the history of the
plant and problem development.

Remember that diagnoses are often based on the visible
plant symptoms, associated microscopic structuresor other test
results, and the information included. If the plant sampleisnot
representative of the actual problem and the information is
inaccurate or misleading, the conclusions and diagnoses made
in the lab may not be appropriate for the actual problem. The
diagnosis can be based only on the sample and information
sent to the lab.

Collecting Plant Specimens

1. The specimen must be representative of the problem. If
possible, collect the plantsintact, including roots, because the
above-ground plant symptoms could be caused by a root
problem. Dig out—don't pull up—plants. Gently shake off soil
but do not wash roots. If you can't collect intact plants, include
the plant parts that show damage. If possible, collect several
plants or plant parts, such as fruits, nuts, twigs, and leaves,
representing different stages of the disease or problem. Do not
collect dead plants.

2. After collecting the sample, gently shake off or blot any
water droplets that may be present. Wet samples will decay
rapidly. Place the sample in a plastic bag immediately and
close the bag securely. Do not include any wet or damp paper
towels with the samples. If samples must be kept for a time
before packaging and mailing, keep them cool.

3. If you suspect a soil problem, send 1 or 2 pints of soil
from the affected area and 1 or 2 pints of soil from the
non-affected healthy area so that pH, total soluble salt level,
and the possibility of nematodes can be checked. Package the
soil in plastic.

4. 1f you suspect a soil nutrition problem, you may send a
soil sample directly to the Soil Test Lab. Collect 1 pint of soil
from the suspect area. Directions, packages, and forms are
available at your county Extension office. Package and mail
samples to Soil Testing Laboratory, ALFA Agricultural
Services and Research Building, 961 South Donahue Drive,
Auburn University, AL 36849-5411. The current charge of $7
for aroutine soil analysis is subject to change.

Call 334-844-3958 or check with the
http://www.ag.auburn.edu/dept/ay/soiltest.ntm  for
information on soil testing.

5. Check with your county Extension office if you have
questions, or check the Plant Diagnostic Laboratories' web-
sites at http://www.aces.edu/dept/plantdiagnosticlab/ for the
Auburn lab and http://www.aces.edu/plantlabbham/ for the
Birmingham lab. Or, you may contact the labs by phone at

lab at
more

334-844-5507 or 5508 for the Auburn lab or 205-879-6964
(ext. 19) for the Birmingham lab.

Packaging and M ailing Plant Samples

1. Pack the sample well in a sturdy container to prevent
crushing. Padded envelopes or boxes are best.

2. Provide as much information as possible. Use the di-
agnostic questionnaire, Form ANR-89 or Form ANR-89B.
These forms (ANR-89 and ANR-89B) are available from the
Auburn and Birmingham Websites, respectively. They may
also be obtained from your county Extension office. If more
space is needed, use additional sheets of paper. The more
information provided with the sample, the more accurate the
diagnosis and control recommendations will be.

3. If samples must be held for atime before mailing, keep
them cool.

4. When sending in a soil sample with the plant sample,
always place the soil in a separate plastic bag. Always seal the
soil sample bag.

5. The service charge for plant disease/problem diagnosis
depends upon the diagnostic procedures needed. The chargeis
usually $10 or $15 for residential, usually $20 or $25 for
commercial locations, and a minimum of $30 for advanced
molecular testing. Advanced molecular testing is done only
after specific discussion with the client. The diagnostic
response, recommendations, and an invoice will be mailed
directly to you, usually within 7 to 10 days from the time the
sample is received. Checks or money orders should be made
payable to the Plant Diagnostic Lab.

Special Handling Techniques
for Certain Types of Plant Samples

1. LAWN OR TURF SPECIMENS: Take the sample from the
edge of the affected area. Provide both diseased and healthy
plant material. Samples should be approximately 8 to 10
inches square by 3 inches deep.

2. FLESHY FRUITS AND VEGETABLES (apples, peaches,
grapes, tomatoes, cabbage, Brussels sprouts, broccoli, etc.):
Wrap samplein several layers of dry newspaper. Do not place
samplein a plastic bag. Do not include wet or damp towels or
paper.

3. WooDY TREES OR SHRUBSWITH CANKERS OR GALLS:
Cut three to five branches with cankers or galls. Make cuts
several inches beyond the margin of the damage. Be sure to
include some living wood.

4. WooDY SHRUBS OR SMALL TREES WITH WILTED Fo-
LIAGE, DIEBACK, AND/ORPOOR GROWTH: Includethreeto five
branches (12 to 16 inches long) showing foliage symptoms, a
root sample large enough to fill a quart- or half- gallon-size
bag, including larger roots along with feeder roots, and 1 to 2
pints of soil. Package branches, roots, and soil in separate
plastic bags. Also, include asoil samplefrom similar shrubs or
trees that appear healthy.



5. LARGE WooDY TREES WITH WILTED AND/OR DYING
FoLiAGE AND BRANCHES: Collect branch segments (12 to 16
inches long) that have wilted, dying, or scorched foliage. Be
sure the branch segments have some living wood. Look for
branches that show any dark brown, black, tan, or greenish
streaks just under the bark (in the vascular tissue). Branch
segments should be 0.5 inch or morein diameter. Place four to
five branch segments in a plastic bag. Be sure to keep the
samples cool. A sample of roots and soil may be needed. See
number 4 above for details

6. SMALL HERBACEOUSGARDEN PLANTSOR FIELD CROPS:
Collect 10 to 12 whole plants (4 to 12 inches tall) that show
symptoms. For plants less than 4 inches tall, collect
approximately 20 plants. For seedlings, collect at |east 20 to 30
plants. Carefully dig up whole plants and place them in a
plastic bag. In a separate plastic bag, send 1 to 2 pints of soil.
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7. MATURE HERBACEOUS GARDEN PLANTS OR FIELD
CRrops: Dig up two or more whole plants, including the root
systems. If the plants are large, cut them into three or more
sections so that they may be enclosed in a plastic bag. Also,
send 1 to 2 pints of soil from the garden in a separate plastic
bag.

8. MusHRooOMS: Collect several specimens, if possible.
Include mushrooms at different stages of growth. Wrap each
specimen gently in waxed paper or several layers of
newspaper. Package mushrooms in a crush-proof box with a
lightweight filler material such as styrofoam chips to prevent
damage during transit.

For submission forms, contact your county Extension
office or http://www.aces.edu/dept/plantdiagnosticlab/ or
http://www .aces.edu/plantlabbham/.

SOIL SAMPLES FOR NEMATODE ANALYSIS
Jacqueline Mullen, Extension Plant Pathologist, Entomology and Plant Pathology

Plant parasitic nematodes cause considerable damage each
year to garden and field crops. Fruits, lawns, and landscape
shrubs also may have nematode problems, but the occurrence
is not common. It is a good idea to check gardens and fields
for nematodes every 3 years.

Collecting Soil Samples

The best time of the year to test the soil is during late
summer and early fall. Collect 1 pint of soil from the root zone
area of the plants. Repeat this procedure in 20 or more places
in the sampling areawhich should not exceed 10 acresin size.
Divide larger fields into separate 10-acre sampling areas.
Thoroughly mix the soil in a bucket and take 1 pint of the
mixed soil.

If stunted, yellowed, and stressed plants lead you to
suspect a nematode problem, take a soil sample from the area
around some plantswhich are growing poorly. Do not take the
sample from soil around dead plants. Always take several soil
samples from the root area of affected plants. If sampling soil
from one shrub, take the samples from three to five places
around the plant. Mix the soil together and remove 1 pint of
the sample for testing. Take samples when the soil is moist,
but do not use extremely wet or dry soil because analysisfrom

wet or dry soils may test deceptively low. Analyzing soil in
winter is generally not recommended.

Packaging Soil Samples

After collecting the sample, immediately place 1 pint of
the soil in a plastic bag and seal it. Do not expose it to ex-
tremely hot or cold temperatures, and do not allow it to be-
come dry. Place the bag in a nematode soil carton, providing
the information requested. Also, fill out Form ANR-F7, the
nematode analysisquestionnaire. Both are availablefrom your
Extension agent. Always indicate what crop will be grown.
Control recommendations cannot be made without this
information.

The service charge for nematode soil testing is $10 for
each sample. Make a check or money order payable to Plant
Diagnostic Laboratory. Enclose (1) the sample box or boxes,
(2) the information sheet(s), and (3) acheck or money order to
cover the service charge in a nematode mailing carton
available at your county Extension office. Analysisresultsand
recommendationswill be mailed 7 to 14 daysfrom thetimethe
soil sample is received. If you have questions, check the
websiteat http://www .aces.edu/dept/plantdiagnosticlab/ or call
334-844-5506, 844-5507, or 844-5508.

INSECT SPECIMENS FOR IDENTIFICATION AND ANALYSIS
Charles Ray, Research Fellow, Entomology and Plant Pathology

Collecting for Identification

The identification of an insect is the first step in deter-
mining whether it should be controlled and what control
measures should be used. Auburn University provides
identification assistance when it is needed. A good insect
specimen and supporting information are essential for peststo
be correctly identified. County Extension offices furnish

specific information on what is necessary for collecting, pre-
serving, and shipping specimens and the supporting informa-
tion that should be included.

Preserving and Packaging
Most insects should be preserved immediately after
collection. Include several specimens, if possible. M ost can be
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killed and preserved in glass or plastic vials in 70-percent
isopropy! (rubbing) alcohol. Do not send insects in water.
Containers must be leak proof. It is advisable to wrap the cap
with electrical tape to prevent any leakage.

Spidersand soft-bodied insects such ascaterpillars, grubs,
and maggots should be placed into hot (nearly boiling
temperature) water for a minute and allowed to cool slightly
before being placed in alcohol. This ensures that some
important microscopic features remain visible. Even dead
specimens should be so treated.

Large, fragileinsects such as butterflies and moths should
be killed in a kill jar or freezer and stored in a crush-proof
container without alcohol. Tissue paper gently placed around
the specimens will keep them from becoming damaged in the
mail.

Very fragile insects, such as mites, thrips, aphids, and
scales, should be packaged and sent in the same manner as
diseased plants. Theseinsects are easily damaged by removing
them from the plant; also, their appearance on the plant aswell
as damage symptoms may be important for identification.

If possible, send small caterpillars, grubs, and maggots
alivein aplastic bag with some of the host material. It may be
necessary to rear some of these to the adult stage for positive

identification. Place the plastic bag in a container that will not
be crushed in the mail.

Finally, if at all possible, ticks found on humans or pets
should be sentin alive. Ticks can be kept alivefor several days
in asmall, loosely capped container with a slightly moistened
paper towel or a cotton swab moistened with one drop of
water.

Include the following information for each sample:

1. Name of collector.

2. County and nearest town.

3. Date collected.

4. Where found, such as on a host plant, animal, or lo-
cation in a building. If the host was a plant or animal, give
its stage of growth. If the specimen was found on a person,
provide the person's name and phone number.

5. Degree of infestation (heavy, medium, light) and type
of damage.

6. Insecticide used for control and results, if known.

7. Service charges for insect identification:

« Routine: $5.

« Commercial/Industrial: $20.

« Any routine sample requiring a slide mount for microscopy:
$10.

SAMPLE PLANTS FOR WEED IDENTIFICATION
John W. Everest, Professor Emeritus, and
Michael G. Patterson, Extension Weed Scientist, Agronomy and Soils

To identify weeds, a complete plant or a specimen con-
taining leaves, stem, roots, and flowers or fruit is absolutely
necessary. The success of each identification depends to a
large degree on the condition of the plant material at the time
of identification. Decomposed, dry, or incomplete plant
specimens make identification difficult, if not impossible.
Adequate specimens with flowers or fruit usually produce
positive results. The following points will help in the identi-
fication process and in making control recommendations.

Collecting Weed Specimens

1. Collect and submit intact plants with roots, if possible.
If the weed is small, collect several plants.

2. If the weed has flowers and/or fruit present, collect
plants which have these parts.

3. If the weed is too large to submit, send samples of the
roots, stem, leaves, flowers, and fruit. Please indicate the size
of the plant.

4. In some plants, especially grasses, it is necessary to
have the flowers or seedheads. Otherwise, only a general
identification can be made.

Packaging and M ailing Specimens

1. Do not let the plants lie around for several days before
packaging.

2. Place the plant(s) or plant partsin a plastic bag. A dry
paper towel may be placed in the bag to prevent crushing the
sample. Do not add water.

3. Pack sealed plastic bag in a shipping container which is
sturdy and large enough to prevent crushing the specimen
during transit.

4. Label the package WEED ID and mail to 109
Extension Hall, Auburn University, Auburn, AL 36849-5633.

Additional Information

The following should be included with each specimen:

1. Location or crop where weed was collected. For ex-
ample: roadside, forest area, cotton field, edge of pond, St.
Augustine lawn, fescue pasture, etc.

2. Any other pertinent information that might influence the
control recommendation, such as location and proximity of
desirable plants in the area; whether the pond is used for
swimming, fishing, or irrigation; size and degree of weed
problem; etc.
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SAMPLES FOR PESTICIDE RESIDUE ANALYSIS
L.C. “Fudd” Graham, Research Fellow, Entomology and Plant Pathology

The Alabama Department of Agriculture and Industries
operates a state laboratory for special pesticide residue
problems related to raw agricultural products and the
environment. Samplesthat originate because of a second party
or conflict between landowners or between pesticide applicator
and/or landowner(s) should be official samples taken by an
Alabama Department of Agriculture and Industries inspector.
Call 334-240-7239 with specific details about why an analysis
is needed. Arrangements will be made concerning the taking
of an official sample.

W ater Samples

Private water wells which are contaminated and possibly
endangering human health can be handled by the Alabama
Department of Environmental Management, Groundwater
Section, in Montgomery, Alabama; telephone 334-270-5655.
The director of this section should be contacted because an
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inspector will be needed to obtain an official sample. DO
NOT mail or transport samples to this laboratory.

W hen the owner of a private well suspects contamination
by acommercial pest control company, he/she should contact
Tony Cofer, 334-240-7237, for an official sample to be taken
by a state agricultural inspector.

Privatelaboratories are also availablefor residue analysis.
The cost varies depending on the product and tests needed.
These labs are located in Alabama's larger cities.

Soil and Plant Samples

Pesticideresidue analysisisdifficult for several pesticides
because of their chemical nature and the special equipment
needed by the laboratory. An adequate sample is a must. For
residue determination, contact Tony Cofer, 334-240-7237, for
an official sampleto betaken. All additional information will
be collected by the state agricultural inspector.

For more information, contact your county Extension office. Visit
http://www.aces.edu/counties or look in your telephone directory under your county's
name to find contact information.

Use pesticides only according to the directions on the label. Follow all directions,
precautions, and restrictions that are listed. Do not use pesticides on plants that are

not listed on the label.

The pesticide rates in this publication are recommended only if they are registered
with the Environmental Protection Agency or the Alabama Department of Agriculture

A

and Industries. If a registration is changed or canceled, the rate listed here is no
longer recommended. Before you apply any pesticide, check with your county
Extension agent for the latest information.
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