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Distribution and Regulation of Meloidogyne nataliei 
G. BIRD, C.  DIAMOND, F. WARNER, AND J. DAVENPORT 1 

Abstract: Between 1978 and 1990, eight surveys were conducted in southwest Michigan to docu- 
ment the occurrence of Meloidogyne nataliei, the Michigan grape root-knot nematode. The known 
distribution ofM. nataliei is limited to a total of six sections in Antwerp and Porter Townships in Van 
Buren County, Michigan. In 1984, a M. nataliei regulatory program was initiated by the Michigan 
Department of Agriculture, U. S. Department of Agriculture Animal and Plant Health Inspection 
Service, and Michigan State University. The program was designed to reduce risk of damage asso- 
ciated with this nematode. 
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Meloidogyne nataliei was originally recov- 
ered from a declining grape (Vitis labrus- 
cana cv. Concord) vineyard in Mattawan, 
Michigan in 1977 (4). Examination of root 
tissue revealed a high population density 
of  pear l -whi te  spher ica l  females  sur- 
rounded by egg masses protruding from 
the roots. Root galling was not present on 
infected plants. 

Meloidogyne nataliei represented an un- 
determined threat to the grape industry. 
By 1984, requests for regulatory actions 
were initiated by California and Canada 
through the U.S. Department of Agricul- 
ture Animal and Plant Health Inspection 
Service. To determine the nature of this 
potential problem and initiate appropriate 
regulatory strategies, the Michigan De- 
partment of  Agriculture (MDA) and Mich- 
igan State University (MSU) Nematode Di- 
agnostic Laboratory conducted eight sur- 
veys.  A m a n a g e m e n t  p r o g r a m  was 
implemented on the farm at the type loca- 
tion in 1984. The  objective of this paper is 
to describe the known distribution of  M. 
nataliei and report  on the results of  the reg- 
ulatory program. 

MATERIAL AND METHODS 

Eight surveys covering the major grape 
production counties (Berrien, Cass, Kala- 
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mazoo, and Van Buren) in southwestern 
Michigan were conducted between 1978 
and 1990 (Fig. 1). Personnel from MSU, 
MDA, Van Buren County Cooperative Ex- 
tension Service (CES), and Welsh Grape 
Cooperat ive  worked  cooperat ively  on 
these M. nataliei initiatives. 

1978 Van Buren county survey: The first 
M. nataliei survey was conducted in 50 
vineyards. Soil and root samples from 80 
vineyard sites in Van Buren County (Fig. 
1) were collected late in the fall when fe- 
males and egg masses were known to be 
readily visible. A single composite sample 
of  root tissue and ca. 500 cm 3 of  soil from 
ca. 24 subsamples was obtained from each 
site as outlined in the MSU Cooperative 
Extension Bulletin E-2199 (2). A 100-cm 3 
subsample of  soil f rom each composite 
sample was processed by the centrifugal 
flotation method (5). All roots were exam- 
ined visually for the presence  of  egg 
masses and pearl-white M. nataliei females. 
A 1.0-g fresh weight root sample was incu- 
bated in a solution of  10 ppm ethoxyethyl 
mercuric chloride plus 50 ppm dihydro- 
streptomycin sulfate on a gyratory shaker 
for 48 hours to extract migratory forms of  
M. nataliei (1). The samples were processed 
and assayed at the MSU Nematode Diag- 
nostic Laboratory. Nematode identifica- 
tions were made at × 40 magnification with 
a dissecting microscope. 

1980 Multicounty survey: The second M. 
nataliei survey was conducted to determine 
the distribution of M. nataliei throughout  
the grape production regions of Berrien, 
Cass, Kalamazoo, and Van Buren counties 
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FIG. 1. Southwest Michigan grape production counties (a. Van Buren, b. Berrien, c. Cass, and d. Kala- 
mazoo). Antwerp and Porter Townships in Van Buren County, Michigan, that contain known locations of 
Meloidogyne nataliei infestations (Sections 13, 14, 27, 34, and 35 of Antwerp Township and Section 7 of Porter 
Township). 

(Fig. 1). A total of  127 soil and root sam- 
ples were collected from vineyards repre- 
senting 60 growers, and samples were as- 
sayed as described for the 1978 survey. 
Seventeen of  the vineyards were located 
near the type location in Section 13 of Ant- 
werp Township. 

1981, 1982, and 1983 Surveys: Surveys of 
cultivated and noncult ivated grapes in 
woodlots adjacent to the type location were 
conducted in the fall of 1981 and 1982 to 
document the distribution of M. nataliei in 
Section 13 (site of  the type location) and 
Section 14 of Antwerp Township (Fig. 1). 
In 1981, 285 samples were collected and 
assayed; 221 in 1982. A small survey con- 
sisting of  21 samples was conducted in the 
winter of  1983 to verify the locations of 
infestations ident if ied previously. The  
procedures described for the 1978 survey 
were used in the 1981, 1982, and 1983 sur- 
veys. 

1988 Survey: In April 1988, the Van Bu- 
ren County CES identified M. nataliei in 
two vineyards in Antwerp Township that 
were not previously known to be infested 
with this nematode. Both vineyards were 
surveyed in the fall of  1988 to document 
these new infestations, with 240 samples 
collected from one of the vineyards and 60 
from the other. The assay procedures used 
were the same as those described for the 
1978 survey. 

1989 Survey: The seventh M. nataliei sur- 
vey involved fields owned by six vineyard 
operators potentially associated with the 
two new sites. Fifty-two samples were col- 
lected and assayed in the fall of 1989. The 
sample collection procedure was the same 
as described for the 1978 survey; however, 
the assay involved only visual inspection of 
grape roots for females and egg masses. 

1990 Survey: During January and Febru- 
ary 1990, 125 samples were collected from 
25 different vineyards and assayed for M. 
nataliei as described for the 1978 survey. In 
April, 10 samples were collected from non- 
cultivated grape in woodlots near sites 
known to be infested with M. nataliei. An 
additional 135 samples came from Deca- 
tur, Porter, and Antwerp Townships of  
Van Buren County and Sodus Township 
of  Berrien County. The survey involved 
only visual inspection of  grape roots for 
females and egg masses. 

Regulatory program: The vineyard at the 
type location was removed in 1983 by pull- 
ing and then burning the vines. The prop- 
erty was fumigated in the spring of 1984 
with 160 liters/ha of  85% ethylene dibro- 
mide applied 20 cm deep and 80 liters/ha 
applied at 40 cm deep. The treatment was 
designed to reduce the risk of spread of M. 
nataliei as mandated through the Federal 
regulatory initiative. Concord cuttings 
were planted in the fall of 1984 through- 



out the fumigated area for use as bioassay 
indicators for M. nataliei infection. Sixteen 
sites within the fumigated area were delin- 
eated, and each was divided into 2 to 4 
subplots .  T w o  to fou r  cu t t ings  were  
planted in each subplot. Soil and root  
samples were removed from each sub- 
plot in the fall of  1985, 1986, and 1987. 
Forty-nine bioassay vines were destruc- 
tively sampled in the fall of  each year and 
inspected visually for the presence of  M. 
nataliei. 

RESULTS 

1978 Van Buren County survey: In the 
1978 survey of  Van Buren County, the 
only location where M. nataliei was de- 
tected was on the farm at the type location 
in Section 13 of  Antwerp Township. 

1980 Multicounty survey: Meloidogyne na- 
taliei was not detected in the 127 samples 
collected and assayed in 1980 near the type 
location in Mattawan, Michigan. 

1981, 1982, and 1983 Surveys: Meloido- 
gyne nataliei was detected in the 1981, 
1982, and 1983 surveys of  Section 13 and 
Section 14 of  Antwerp Township. The 33 
infestations were located within 0.16 km of 
the type locale (Fig. 1). Noncult ivated 
grapes in wooded areas north of the in- 
fested vineyards were found to harbor M. 
nataliei. 

1988 Survey: Meloidogyne nataliei was 
found in two of nine root and soil samples 
collected from two declining vineyards lo- 
cated near the town of Lawton in Antwerp 
Township  of  Van Buren  County.  One 
sample was taken from Section 27, the 
other from Section 34 (Fig. 1). Meloidogyne 
nataliei was detected in 83 of  300 addi- 
tional samples (27.7%) taken from these 
vineyards, and 58.2% of the samples pro- 
cessed from one of  the vineyards were in- 
fested. 

1989 Survey: Meloidogyne nataliei was de- 
tected on the roots o f  6 of  52 samples 
collected in Antwerp and Porter Town- 
ships in the spring of  1989 (Fig. 1). Four of  
the samples containing M. nataliei were 
from Section 35 o f  Antwerp Township 
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and two from Section 7 of  Porter Town- 
ship (Fig. 1). 

1990 Survey: Meloidogyne nataliei was de- 
tected in an additional site near the town 
of Lawton in Van Buren County. At this 
location, M. nataliei was recovered from 
two samples collected from noncultivated 
grape in a woodlot in Section 7 of  Porter 
Township (Fig. 1). 

Management program: Meloidogyne nataliei 
was recovered from one vine in 1985, two 
vines in 1986, and one vine in 1987 in the 
fumigated bioassay plot. Each recovery 
was from a different subplot. All infested 
subplots were spot-fumigated in the spring 
of 1988 to eliminate known infestations of  
M. nataliei. 

DISCUSSION 

Meloidogyne nataliei is c o n s i d e r e d  a 
pathogen of  V. labruscana and a risk to 
Michigan's grape industry. The  survey re- 
sults indicate that the distribution of  M. 
nataliei is limited to two townships in Van 
Buren County (Sections 13, 14, 27, 34, and 
35 of  Antwerp Township and Section 7 of  
Porter Township). These locations repre- 
sent vineyards and woodlots of  four grape 
growers. 

Most of  the information known about 
M. nataliei relates to its distribution. Three  
new infestations have been discovered 
since the spring of  1988. It is believed that 
M. nataliei is being spread by mechanical 
means, i.e., by equipment shared between 
vineyards. 

Meloidogyne nataliei is tolerant of  near- 
freezing soil temperatures (3). November 
and December  are excellent months to 
sample for the presence of  females with 
egg masses. Nematodes are abundant  on 
grape roots during these months, and al- 
though gelatinous matrices are evident, 
they are not often filled with eggs. It is 
possible that the nematode may be re- 
stricted to temperate areas. Optimal tem- 
pe ra tu re  r equ i rements  for  egg hatch,  
nematode development, and reproduction 
are currently being determined. It has not 
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been possible to maintain cultures of  M. 
nataliei in the greenhouse for prolonged 
periods of  time. We suspect that this is due 
to the unique temperature requirements 
of  this species. 

The establishment o fM.  nataliei on non- 
cultivated grapes adjacent to the type loca- 
tion appears to be related to the nature of  
the adjacent watershed. Noncult ivated 
grapes in areas adjacent to the other 
known infested vineyards in Van Buren 
County should be surveyed for M. nataliei. 

Future M. nataliei management  pro- 
grams should be designed for containment 
and population density reduction because 
the distribution of  M. nataliei is broader 
than previously reported (4). 
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