G. W. Bird and Alma Elliott, Nematologists, Department of Entomology

Plant parasitic nematodes are microscopic round-
worms that live in soil and feed on the roots of econom-
ically important plants. Some can feed on plant foliage.
Nematode feeding results in symptoms such as stunting,
yellowing, wilting, yield reduction, root galling and the
formation of root lesions. Damage from plant parasitic
nematodes costs Michigan growers millions of dollars an-
nually. More important, perhaps, is the fact that many of
these losses are never diagnosed as caused by plant-
parasitic nematodes.

A laboratory analysis of soil and root tissue is usually
necessary for diagnosis of plant-parasitic nematode prob-
lems. In Michigan, this service is provided by the
Michigan State University Nematode Diagnostic Service
Laboratory, which is operated under the direction of the
Michigan Cooperative Extension Service. The objective
of this publication is to explain the function of the
Nematode Diagnostic Service Laboratory, and to provide
instructions for taking soil and root tissue samples and
submitting them for nematode analysis.

WHEN TO SAMPLE

Soil and root samples can be taken, submitted and
reliably processed whenever the soil is not frozen. For the
best possible results, however, samples should not be
taken until 60 days after the initiation of annual root
growth and not after the first frost. Growers considering
fall soil fumigation or spring nematicide application
should take and submit samples between the end of July
and the middle of September.

HOW TO SAMPLE

SAMPLING INSTRUMENT—Samples should be taken
with a soil sampling tube, trowel, or narrow-bladed
shovel. They should be taken at a 2 to 12-inch depth,
with as many feeder roots as possible (Figs. 1, 2, 3, 4, 5).

SAMPLE SIZE—Each sample should consist of a pint to
a quart of soil taken from a larger sample composed of
10 or more subsamples (Figs. 1, 2, 3, 4, 5). The number of
subsamples (soil cores or borings) needed depends on the
size of the area being investigated.

. 1. Small area (less than 5,000 sq. ft.), take at least 10

subsamples.

2. Medium area (5,000 sq. ft. to 1 acre), take at least
25 subsamples.

3. Large area (1 to 5 acres), take at least 50
subsamples. No one sample should represent more
than 5 acres, and each sample should be from an
area of a uniform soil type.

The subsamples should be mixed in a clean pail or a
plastic bag and one pint to a quart submitted for
nematode analysis (Figs. 1, 3, 5, 7).

SUBSAMPLE DISTRIBUTION

Samples from problem areas

Plant parasitic nematodes feed only on living tissues
and are rarely found in dead roots. Soil and root samples,
therefore, should be taken from the margin of the prob-
lem area where the plants are still living (Figs. 4, 5, 6).

SAMPLE CONTAINER—Either the special nematode
sample container provided by the Extension Service or a
plastic bag can be used for nematode samples (Fig. 7). All
samples should be placed in plastic bags as soon as possi-
ble. Nematodes will be killed if the sample is allowed to
dry, and it is important that nematodes are living when
the sample arrives at the laboratory.

SAMPLE STORAGE—Soil and root samples should be
regarded as perishable, handled accordingly, and pro-

Fallow fields or areas planted in a cover crop.
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Row crops (take samples from feeder root zone). cessed as quickly as possible. Ideall.y, they should be
stored at 10-15C (50-58F). Samples should not be ex-
posed to direct sunlight or stored in trunks of auto-

S e Sy mobiles. Temperatures greater than 40C (100F) will
kill nematodes. .
HOW TO SUBMIT SAMPLES
All samples must be submitted through the local exten-

sion office, accompanied by a completed form (Figs. 7,
8). The information requested on the form is essential for
diagnosis of nematode problems and proper recommen-
dations for nematode population management. A special
form should be used for sugar beet samples (Fig. 9). A
multiple sample form is also available (Fig. 10).

It generally takes two weeks from the time a sample is
taken until the results are returned to the grower by the
local extension agent. The rapid root and soil assays used
for mineral soils, however, are not always satisfactory for
analysis of organic soils. In a few cases, a bioassy that re-

.__

————— R——

START quires a 45-day incubation period is used for analysis of
organic soils. When this procedure is recommended, the
Trees (take samples from feeder root zone). grower will be immediately notified of the delay and will
receive the results within two months after the sample
was taken.

@

RESULTS AND RECOMMENDATIONS

All results and recommendations will be returned to
the grower by the local extension agent. The types and
numbers of nematodes will be recorded on the assay .
form, along with an indication of whether or not nem-
atodes are a problem. (Figs. 7, 8, 9, 10, 11). If nematodes
appear to be a problem, you will be referred to an ap-
propriate Extension Bulletin for a recommendation. The
recommendation should be discussed in detail with the
local extension agent.

(ORCHARD)

POST-TREATMENT SAMPLES

. .

The best way to analyze the success of nematode
population management is to submit a post-treatment
sample for nematode analysis. These samples should be

® *

taken four to six weeks after treatment. Special post-
treatment assay forms can be obtained from the local ex-
tension office (Fig. 11). It is important that the forms be
(INDIVIDUAL TREE) cgmpleted so the p(.)sf-treatment results can be compared
with those of the original sample.

ADDITIONAL INFORMATION—Extension bulletins
on the control of nematodes that damage fruit, vegetable,
field and ornamental crops are available at County Ex-
tension offices or by writing the MSU Bulletin Office,
P.O. Box 231, East Lansing, Michigan 48824,
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NEMATODE SOIL SAMPLER
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@ 8 NEMATODE A

Grower: County:.
Field ID:
DISEASE SYMPTOMS (Circh iate Word) — PREVALENCE OF SYMPTOMS
Entire Planting
M—ann Ground Below Ground Localized Aress
Yellowing  Necrosis Gals Excessive Branching
Scattered Plants
Stunting  Wilting Rot Reduced Growth
CROPPING HISTORY: Propossd Future Crop: 19.
Present Crop 19 ___: Past Crops 19 19
CIRCLE APPROPRIATE LOCATION: Field, Orcherd, Vineysrd, Nursery, Sod Farm, C Turf, Lawn.
Forward 3 coples to: REMARKS:

itc Service L
Department of Entomology
Michigen State University
East Lansing, Michigan 48824

Return 2 coples of the results to: —————————————— Date Submitted:

DateReceived: ANALYSIS TYPE

Date Processed:
Sample No.i o M;‘Houwt&soml) Basrmann ( ) Bioassay ( ) Sample Condition ____
i . per 1 . per gram No. per 100 No.
NEMATOMS Pameanl> grams soil root tissus grams soil o0t tiasus
L i (Root-Lesion) 7. (Spiral)
2 (Root-Knot) 8 (Lance)
3. Heterodera (Cyst) LS (Ring)
4, (Stubby Root) 10. Other ( )
6. Xiphinema (Dagger) n ({ )
6. (Stunt) 12 ( )
RECOMMENDATIONS

GENERAL: Specific:

Nematode problem, treatment advisable ( ) Extension Bulletin No. —______Pagel(s).

Poasible P , treat basisonly ( )

No nematode problem detected ( )
REMARKS:
Mycorrhizal fungi/100 cm’ soil: Nematode trapping fungi:
Gigaspora.sp. ) - W,
Glomus sp. ( ) Extension Nematologist v
Isisd 1 Rurthersnes of (SoSareshe axmnm and e 30 1914, z Agr

Gorsan £ Gurper, Dirt<tev. Coaparetie Emanaian Sarvice, Mectugan Stwte Unirersity, Eet Larming, Michipan #4834

MICHIGAN STATE UNIVERSITY, EAST LANSING. MICHIGAN 48824
AND U. S. DEPARTMENT OF AGRICULTURE COOPERATING

10 asros snooms s wsnaon

"“ MICHIGAN COOPERATIVE EXTENSION SERVICE

c Date: MSU Sample No.
Address: Crop:
Field Number of ssmples:

{Root-lesion)
|Spirsl)

)

1

1
)
)
)

(Root-knot)
(Cyst}
(Stunt)
inema americanum
(Dagger)
(Ring}
|Hoticotylenchus

SAMPLE NUMBER
Pratylenchus _________ |

EmuwMulwm'u.

2] o

o v

Vs
Mcropan Store Unaveraty Proang Memesalogst

MICHIGAN COOFPERATIVE EXTENSION SERVICE
MICHIGAN STATE UNIVERSITY, EAST LANSING., MICHIGAN 48824
AND U S. DEPARTMENT OF AGRICULTURE COOPERATIN

ON-LINE PEST MANAGEMENT PROGRAM
SUGARBEET CYST NEMATODE DATA FORM

Fieldman No.
Grower No.
FieldlD.
Date: =) e S
L
CHECK TYPES OF SYMPTOMS OBSERVED Wers cysts observed inthe field? Yes _____ No___
Wilting beets. Stunting
Yellowing Hairy roots Other
" cyst are observed, look for white females or golden brown cysts of the

sugarbeet cyst nematode on the roots and beets. Generally, these can only be observed between July 1
and September 1.

year of most recent
CroppingMistory 18__:__ W0___:_,19____ 19__: _ Smerbestcrop
Describe the size and shape of the infested area(s):
Make a rough sketch of the field, s) with cysts.

If symptoms were observed (regardiess of the results of the female and cyst observation), submit soil
sample(s) for nematode analysis. Samples should be submitted according to Extension Bulletin E-800. It is
sthinlagerlis
ple Y

f the sample form.

Tobe d by State Service L

s Other No. per 100 cm? soll
Cysts

Juveniles.
Recommendations:
Bulletin: Page: . W. Bird e
Extension Nematologist

#cts of May 8. and June 30, 1914, in cooparetion vath the U.S. Depariment of
Agricuture. Gordon E. Guyer, Dineetor, Service. Mrch East Lansing. Michgsn 408M.

Q!?Agga. MICHIGAN STATE UNIVERSITY, EAST LANSING. MICHIGAN 48824
¥

MICHIGAN COOPERATIVE EXTENSION SERVICE

,‘.s AND U. S. DEPARTMENT OF AGRICULTURE COOPERATING

Grower: County:
Agent:
Field Date:

Growers desiring an indication of the success of nematode control should submit a soil sample taken 30-30 days after trest-
ment, and 3 copies of this form to: Nematode Diagnostic Service Laboratory

Departmant of Entomology

Michigan State University

East Lansing, Michigan 48824

2 copies will be returned to the Extension Agent.

Original Sample: (Number) (Date)
Control Procedure

Cultural (explain):

Biological (explain):

Chemical Name:

Rate: Date of
LU R T — Method of
Date Received: ANALYSIS TYPE DateProcessed: ____________
Sample No. Centrifuge ( ) Shaker ( ) Baermann ( ) Bioassay ( )s:;um
L No. per 100 No. per gram . per 100 No. per gram
NEMATODES PRESENT: p gl iyt pat et
1. Pratylenchus (Root-Lesion) 7. (Spirsl)
2. Meloidogyne (Root-Knot) 8. Hoplolsimus (Lance)
3. Heterodera (Cyst) 9. (Ring)
4, Trichodorus (Stubby Root) 10. Other ( )
5. Xiphinema (Dagger) 11, Predsceous ( )
6. (Stunt) 7 { )
RECOMMENDATIONS
GENERAL:
problem still 3 reats advisable ()
Possible problem, retreat only( )
Nematode problem alleviated ( ) Specific:
REMARKS: ion Bulletin No. Pagels)

Mycorrhizal wnwom'ni: Nematode trapping fungi: .

Gigaspora sp.
Glomus 3p. )

Extension Nematologrst o

o S 30, 1914, e
Gordon £ Guve, Dwector, Cooperetres Extermon Servece. Michegen State Ureversty. Eost | anuny. Mctugen 4884




