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Susceptibility of Several Common Subtropical Weeds to Meloidogyne
arenaria, M. incognita, and M. javanica

NANCY KOKALIS-BURELLE,* ERIN N. ROSSKOPF

Abstract: Experiments were conducted in the greenhouse to assess root galling and egg production of three root-knot nematode
species, Meloidogyne arenaria, M. incognita, and M. javanica, on several weeds common to Florida agricultural land. Weeds evaluated were
Amaranthus retroflexus (redroot pigweed), Cyperus esculentus (yellow nutsedge), Eleusine indica (goosegrass), Portulaca oleracea (common
purslane), and Solanum americanum (American black nightshade). Additionally, although it is recommended as a cover crop in southern
regions of the U.S., Aeschynomene americana (American jointvetch) was evaluated as a weed following the detection of root galling in
a heavy volunteer infestation of an experimental field in southeastern Florida. Weeds were propagated from seed and inoculated with
1000 nematode eggs when plants reached the two true-leaf stage. Tomato (Solanum lycopersicum ‘Rutgers’) was included as a positive
control. Aeschynomene americana and P. oleracea roots supported the highest number of juveniles (J2) and had the highest number of
eggs/g of root for all three species of Meloidogyne tested. However, though P. oleracea supported very high root levels of the three
nematode species tested, its fleshy roots did not exhibit severe gall symptoms. Low levels of apparent galling, combined with high egg
production, increase the potential for P. oleracea to support populations of these three species of root-knot nematodes to a degree that
may not be appropriately recognized. This research quantifies the impact of P. oleracea as a host for M. arenaria, M. incognita, and
M. javanica compared to several other important weeds commonly found in Florida agricultural production, and the potential for
A. americana to serve as an important weed host of the three species of root-knot nematode tested in southern regions of Florida.

Key words: Key words: Aeschynomene americana, Amaranthus retroflexus, Cyperus esculentus, Eleusine indica, Florida, host status, nematode
reproduction, Portulaca oleracea, root-knot nematodes, Solanum americanum.

Sandy soils and subtropical environmental condi-
tions in many agricultural production areas of Florida
make nematode control extremely challenging. High
value Florida vegetable crops susceptible to several
Meloidogyne spp. include tomato, pepper, eggplant, and
many cucurbits. Production of high-value vegetable
crops in Florida occurs during the fall and spring sea-
sons, with two cropping cycles possible for most vege-
tables in southern regions of the state. Each of these
crops remains highly dependent on chemicals for
nematode and weed control, and each crop presents
challenges with regard to production system, region,
and nematode and weed species combinations. Chem-
icals currently available for combined nematode and
weed control in vegetable crops in Florida include methyl
isothiocynate-generators, such as metam sodium
(Vapam�) or metam potassium (K-Pam�) and Paladin� +
chloropicrin (dimethyl disulfide 79:21 DMDS:chlor-
opicrin). Previous research with these products has
shown that Paladin can substitute for methyl bromide
and provide good control of root-knot nematodes
(Kokalis-Burelle et al., 2010). The resurgence of root-
knot nematode populations in soil following treatment
with fumigants including methyl bromide (Kokalis-
Burelle et al., 2010), indicates that sustainable nema-
tode control under Florida conditions may not be
achieved with the use of broad-spectrum biocides.

The phase-out of methyl bromide for soil fumigation
(Rosskopf et al., 2005; Zasada et al., 2010) and the ob-
served resurgence of soil nematode populations fol-
lowing many chemical soil treatments (Kokalis-Burelle

et al., 2010) necessitate a greater understanding of
nematode ecology and nematode:weed interactions.
There is a high probability that weeds which are un-
controlled by alternative chemical treatments and other
strategies will serve as hosts for the three most common
species of root-knot nematodes found in Florida, Meloi-
dogyne arenaria, M. incognita, and M. javanica. Also of great
concern are several less commonly detected species of
Meloidogyne which are emerging as important pathogens
(Kaur et al., 2007). Greenhouse trials were conducted to
determine the host status of several weeds common to
Florida production regions and to assess their suscepti-
bility and ability to enhance reproduction of the three
primary species of root-knot nematodes which occur most
commonly in those regions, M. arenaria, M. incognita, and
M. javanica.

MATERIALS AND METHODS

Weeds tested: Weeds were selected based on their prev-
alence, the importance of their control in Florida agri-
cultural production, and availability of viable seed.
Although generally considered a cover crop in southern
regions of the U.S., Aeschynomene americana (American
jointvetch) commonly becomes naturalized in south-
eastern Florida, and for the purposes of these studies
will be considered a weed. Locally, a dense population
of A. americana became established after a weed-fallow
experimental field was disked and planted to bedded
ornamental crops. Other weeds evaluated were Amar-
anthus retroflexus (redroot pigweed), Cyperus esculentus
(yellow nutsedge), Eleusine indica (goosegrass), Portulaca
oleracea (common purslane), and Solanum americanum
(American black nightshade). Amaranthus retroflexus, E.
indica, and P. oleracea seed and C. esculentus tubers were
purchased from Azlin Seed Service (Leland, MS).
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Aeschynomene americana seed were collected from the
experimental field population described above and
increased in the greenhouse for use in these experi-
ments. Solanum lycopersicum (‘Rutgers’ tomato, Totally
Tomatoes, Randolph, WI) was included as a root-knot
nematode susceptible control in all experiments, and
for comparison of weed susceptibility to a known host
of all three nematode species tested.

Plant propagation: Germination and growth rates were
predetermined for all weed seed used in this experiment.
Seed were planted to simultaneously obtain seedlings of
the same growth stage at the time of nematode in-
oculation. Seed were planted into 128 cell flats con-
taining a mixture of washed builder’s grade sand and
steamed Fafard� germination mix (Conrad Fafard
Inc., Agawam, MA) at a ratio of 400 dm3 of Fafard mix
to 91 dm3 sand. This mix of sand and Fafard germina-
tion mix will be referred to as soil, and was used to
conduct all experiments. Two 15 cm-dia pots were
nested together with Kimwipes (Kimwipes� EX-L,
Kimberly-Clark Corp., Roswell, GA) placed between the
pots to eliminate loss of the soil during watering. Pots
were then filled with approximately 1500 cm3 of the soil
mixture. When plants reached the 1-2 true leaf stage,
they were transplanted into the 15 cm pots, watered
daily, and fertilized once a week with 20-10-20 at 250
ppm nitrogen (Peters Professional 20-10-20 GP, Scotts-
Sierra Horticultural Products Co., Marysville, OH).
Plant foliage was trimmed weekly to avoid contact
between plants. Plants were separated on the green-
house bench by 6 mm thick polycarbonate dividers with
each plant in a grid square measuring 30 cm 3 30 cm 3

30 cm to avoid cross contamination of nematodes
during watering. Plants were sprayed at label rates on an
as-needed basis to control powdery mildew (Bayleton�,
triadimefon, Bayer CropScience; Cabrio�, pyraclostrobin,
BASF Corp., Research Triangle Park, NC), mites (Horti-
cultural oil, Abamectin), aphids (M-Pede, propylene glycol:
potassium hydroxide, Dow AgroSciences, Indianapolis,
IN), thrips and whitefly (Safari�, Dinotefuran, N-methyl-
N’-nitro-N’’- [(tetrahydro-3-furanyl)methyl] guanidine,
Valent U.S.A. Corp.,;Talstar�, bifenthrin, FMC Corp.
Philadelphia, PA).

Nematode inoculation: Nematode inoculum was extract-
ed from pure cultures of M. arenaria, M. incognita, and M.
javanica, maintained in the greenhouse on tomato
(Solanum lycopersicum, ‘Rutgers’). Root-knot nematode
species identifications were confirmed based on their
esterase phenotypes (PhastSystem,� GE Healthcare)
before inoculation of experimental plants. Meloidogyne
spp. eggs were extracted from tomato roots using a mod-
ified NaOCl method (Hussey and Barker, 1973). The final
concentration of eggs, collected on a 25 mm-pore sieve,
was adjusted to 1000 eggs/ml in order to represent
nematode inoculum levels that may be encountered in
a field environment. Plants were inoculated with nema-
tode eggs by pipetting 1 ml of egg suspension into a 2 cm

deep impression in the soil approximately 1.5-2.0 cm
from the plant stem. Inoculation sites were covered by
pressing the soil mixture into place, and plants were
lightly watered. Experiments were maintained in the
greenhouse for 8 weeks, established in early- and mid-
June 2010 and evaluated in early- and mid- August 2010,
with a two week interval between repeated experiments.
Greenhouse temperatures during the experimental pe-
riod were 28-328 C (day) and 23-278 C (night).

Plant evaluation: At the end of all experiments, total
fresh root weight was recorded and roots were evaluated
for galling and root condition. Following galling and root
condition evaluations, roots were dissected and divided
into two equivalent portions, one for extraction of J2 and
the second for extraction of eggs. Nematode J2 were
extracted from half of the root system, as well as from
100 cm3 of the soil using Baermann funnels. Root and
soil samples remained in extraction funnels for approx-
imately 60 hr, after which funnels were drained and
nematodes were identified and counted microscopically.
Anatomical alterations of the root system were used as
a general indicator of root disease and were assessed
using a subjective root condition scale of 0 to 5, with
0 representing healthy roots with no apparent signs of
disease and 5 representing completely diseased and de-
graded or dead roots. Root galling was assessed using
a root gall index based on a scale of 0 to 10, with zero
representing no galls and 10 representing severe (100%)
galling (Bridge and Page, 1980). Nematode eggs were
extracted from the second half of the root system as de-
scribed above for the nematode inoculation procedure.
Eggs were counted using an inverted microscope. Nem-
atode reproduction was quantified and expressed as the
number of eggs extracted per gram of fresh root tissue.

Statistical analysis: All experiments were conducted
twice during the summer of 2010 using a completely
randomized design. Data from both experiments were
subjected to a T test and subsequently combined when no
differences were found between tests. Data were analyzed
according to standard statistical procedures including
SAS general linear model (GLM) and least significant
difference (LSD) procedures (SAS 9.2, Cary, NC). Unless
otherwise stated, effects and differences were considered
significant at p < 0.05.

RESULTS

Experimental results are presented by nematode spe-
cies with results of both tests for each species combined.
Solanum americanum was not available in sufficient quan-
tities for testing with M. javanica, however, results are
presented for tests of S. americanum susceptibility to M.
arenaria and M. incognita.

Susceptibility to Meloidogyne arenaria: High numbers of
M. arenaria J2 were isolated from both roots and soil
of the control, S. lycopersicum, which also had high levels
of eggs/g of root tissue and moderate galling (Table 1).
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Results for A. americana were similar to S. lycopersicum
but lower numbers of nematodes were isolated from
roots and soil, with less root galling and a lower number
of eggs/g root. However, P. oleracea had high numbers
of M. arenaria J2 isolated from roots and relatively low
numbers found in soil, and very low levels of galling
(Table 1). Although the number of eggs/g root was
lower than for S. lycopersicum and A. americana, the egg
values for P. oleracea were not reflected by correspond-
ing moderate values of root galling index for this weed.

Susceptibility to Meloidogyne incognita: Results of host
susceptibility to M. incognita (Table 2) were very similar
to those for M. arenaria. Based on the severity of root
galling, commonly relied on as an indication of nema-
tode infestation, E. indica, S. americanum, C. esculentus,
and A. retroflexus were significantly less susceptible to
infestation by M. incognita than the positive control S.
lycopersicum, as well as A. americana, and P. oleracea (Table
2). Of the three susceptible plant hosts, P. oleracea
produced the lowest level of galling. Again, although P.
oleracea had a relatively low level of root galling, the
highest number of M. incognita J2 /g fresh root tissue
were isolated from P. oleracea roots, and a moderate
number of J2 were found in the soil (Table 2). Also, very
high numbers of M. incognita eggs were isolated from

P. oleracea roots, similar to the number isolated from the
more symptomatic roots of A. americana.

Susceptibility to Meloidogyne javanica: Results for M.
javanica were similar to those for M. arenaria and M.
incognita but, overall higher numbers of J2 and eggs
were isolated from roots for M. javanica (Table 3). As
with M. arenaria, A. americana and P. oleracea were highly
susceptible to invasion of roots by J2 of M. javanica. As
with both M. incognita and M. arenaria, galling on P.
oleracea was lower than that seen on both S. lycopersicum
and A. americana. Additionally, based on the number of
J2 in roots and egg production, A. retroflexus appears
to be more highly susceptible to M. javanica when
compared with M. incognita and M. arenaria (Table 3).

DISCUSSION

The importance of determining the host status of
common and emerging weeds to predominant species
of root-knot nematodes cannot be overstated. Weed
species must be evaluated, not only for their ability to
compete with crops for resources such as water, light,
and fertilizer, but also for their ability to harbor pests and
pathogens including nematodes. A more thorough un-
derstanding of the potential interactions of weeds and

TABLE 1. Root-knot nematode juveniles ( J2) in roots and soil, eggs per gram of root, plant root weight, plant root condition, and nematode
gall index values for both experiments on weed susceptibility to Meloidogyne arenaria.

M. arenaria
( J2/g root)

M. arenaria
( J2/100 cm3 soil)

M. arenaria
Eggs/g root

Root weight
(g)

Root
condition1

Gall
index2

Solanum lycopersicum (Tomato ‘Rutgers’) 20.0 ab3 153.1 a 2731 a 19.4 bc 0.5 d 5.54 a
Eleusine indica (Goosegrass) 0.3 c 7.1 b 104 b 26.0 b 2.0 b 0.15 c
Aeschynomene americana (American Jointvetch) 9.9 bc 51.0 ab 2043 a 19.5 bc 1.3 c 3.96 b
Solanum americanum (American Black Nightshade) 0.0 c 2.8 b 228 b 8.4 de 0.2 d 0.05 c
Cyperus esculentus ( Yellow Nutsedge) 0.9 c 2.8 b 189 b 53.8 a 3.2 a 0.04 c
Amaranthus retroflexus (Redroot Pigweed) 0.5 c 9.9 b 131 b 12.7 cd 2.9 a 0.16 c
Portulaca oleracea (Purslane) 25.0 a 12.8 b 654 b 3.0 e 1.8 bc 0.65 c
LSD (0.05) 12.3 115.8 1051 7.7 0.6 0.69

1 Root condition: 0 = clean, white roots, 5 = completely rotted and discolored roots.
2 Gall index: 0 = no galling, 10= complete galling (Bridge and Page, 1980).
3 Means with the same letter are not significantly different according to least significant difference procedures (LSD) (P < 0.05).

TABLE 2. Root-knot nematode juveniles (J2) in roots and soil, eggs per gram of root, plant root weight, plant root condition, and nematode
gall index values for both experiments on weed susceptibility to Meloidogyne incognita.

M. incognita
( J2/g root)

M. incognita
( J2/100 cm3 soil)

M. incognita
(Eggs/g root)

Root weight
(g)

Root
condition1

Gall
index2

Solanum lycopersicum (Tomato ‘Rutgers’) 16.3 b3 15.6 ab 3634 a 28.0 c 0.2 c 5.21 a
Eleusine indica (Goosegrass) 0.4 b 12.8 ab 58 c 65.9 b 2.7 ab 0.25 d
Aeschynomene americana (American Jointvetch) 10.2 b 9.9 ab 2222 ab 24.2 c 2.3 b 4.02 b
Solanum americanum (American Black Nightshade) 1.0 b 0.0 b 172 c 16.3 cd 0.1 c 0.39 d
Cyperus esculentus (Yellow Nutsedge) 1.1 b 2.8 ab 62 c 83.9 a 3.4 a 0.54 d
Amaranthus retroflexus (Redroot Pigweed) 4.1 b 5.7 ab 56 c 17.2 cd 3.2 a 0.50 d
Portulaca oleracea (Purslane) 84.9 a 19.8 a 1800 b 3.4 d 2.0 b 1.69 c
LSD (0.05) 61.2 18.1 1593 17.0 0.7 1.1

1 Root condition: 0 = clean, white roots, 5 = completely rotted and discolored roots.
2 Gall index: 0 = no galling, 10= complete galling (Bridge and Page, 1980).
3 Means with the same letter are not significantly different according to least significant difference procedures (LSD) (P < 0.05).
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nematodes is critical in order to adequately assess the
potential impact of weeds left uncontrolled. Work con-
ducted by Schroeder et al. (2004) exemplifies the im-
portant implications of the weed:nematode interaction.
In studies conducted with root-knot nematodes infect-
ing purple and yellow nutsedge, tuber number and size
were increased in plants infected by root-knot nema-
todes, increasing the potential for crop loss in an un-
expected way.

Several excellent survey studies have been published
on root-knot nematodes infecting weeds in Florida
(Myers et al., 2004; Kaur et al., 2007; Brito et al., 2008;
Rich et al., 2008) and elsewhere (Mani and Hinai, 1996;
Belair and Benoit, 1996). These studies provide a large
data base for weed hosts of many common and emerging
Meloidogyne spp. found in Florida and worldwide. De-
termining the potential of specific weeds to serve as
either reservoirs for low levels of nematode survival, or as
hosts that greatly enhance nematode reproduction is
particularly important. Unfortunately, controlled inoc-
ulation studies to assess levels of nematode reproduction
independent of visible symptoms are not as common as
surveys. Also, when controlled inoculation studies have
been undertaken, a wide variety of methods have been
used to assess and calculate nematode reproduction and
host status.

Although nematode reproductive factor (Rf) is con-
sidered a quantitative measure that could be compared
across studies, the methods used for calculating Rf are
not always consistent. In our study, nematode egg pro-
duction was assessed using half of the entire root
system, with the second half used for assessment of
nematode J2 in roots. The final nematode population
densities (Pf) were expressed as nematode life stages
per gram of root, without calculating the reproductive
factor (Rf) (Pf/Pi), which requires the values of the
final nematode densities for the entire root system.
These Pf values were standardized by a unit of measure
(number of nematode eggs/g root) and provide an
immediate representation of the population levels that
a weed is able to maintain in the field.

The concept of determining the Rf for root-knot
nematodes in host range studies is well established.

However, the current classification of a good-host or
non-host based on Rf criteria is sometimes uninfor-
mative. Reproductive factor is defined and the ratio of
final nematode population to initial population (Pf/
Pi). The term population is left open for interpretation
and often refers to the numbers of eggs and/or J2 in
soil, roots, or both. Under these criteria, an Rf value of
less than 1.0 indicates that a plant is a non-host, as no
increase occurred in nematode numbers isolated at the
end of the study compared with the number introduced
at the beginning of the study. However, this system re-
sults in Rf values as high as 610 as not differing from
values of 5.0, while an Rf value of 5.0 is significantly
different from a an Rf of 0.5 (Kauer et al., 2007). While
technically correct, these data, if presented alone as GH
(good host, (Rf $ 1), PH (poor host, 0.1 < Rf < 1), or
NH (non-host, Rf # 0.1), are insufficient to assess the
potential of nematodes to reproduce on a host. These
data on the reproductive factors should be supple-
mented by information on the number of eggs detected
in the roots of a given tested plant as reported by Kaur
et al (2007) who included data on the number of root-
knot nematode eggs extracted per gram of root in each
of their experiments. The data presented in this way,
standardized to a unit of measure (number of nematode
eggs/g root) are extremely useful in assessing the ability
of a plant to maintain the nematode populations.

Of the weeds tested here, A. retroflexus was the only
weed species common to studies by Kaur et al., (2007),
and our results are similar to theirs with respect to M.
arenaria and M. incognita egg production, which was less
for A. retroflexus than for the susceptible host, Rutgers
tomato. However, our results for M. javanica differed
from those of Kaur et al (2007). Although lower, the
numbers of M. javanica eggs isolated from roots of A.
retroflexus in our studies were statistically similar to those
isolated from Rutgers tomato. These differences may be
due to the different isolates of M. javanica used, or
differences in sources for A. retroflexus seed.

Aeschynomene americana is recommended as an annual
grazing crop or fallow season cover crop in the south-
eastern U.S (USDA, NRCS, 2006), Numerous field, mi-
croplot, and greenhouse studies have been performed

TABLE 3. Root-knot nematode juveniles (J2) in roots and soil, eggs per gram of root, plant root weight, plant root condition, and nematode
gall index values for both experiments on weed susceptibility to Meloidogyne javanica.

M. javanica
( J2/g root)

M. javanica
( J2/100 cm3 soil)

M. javanica
Eggs/g root

Root weight
(g)

Root
condition1

Gall
index2

Solanum lycopersicum (Tomato ‘Rutgers’) 75.4 ab3 32.6 a 3511 b 21.0 a 3.0 a 5.2 a
Eleusine indica (Goosegrass) 1.3 b 4.3 b 62 c 23.2 a 2.1 a 0.1 c
Aeschynomene americana (American Jointvetch) 143.6 a 8.5 b 9902 a 12.8 b 2.2 a 2.9 b
Cyperus esculentus (Yellow Nutsedge) 2.1 b 1.4 b 365 c 27.2 a 2.6 a 0.5 c
Amaranthus retroflexus (Redroot Pigweed) 40.0 b 1.4 b 1268 bc 2,2 c 1.8 a 1.2 c
Portulaca oleracea (Purslane) 126.9 a 1.4 b 1490 bc 2.2 c 2.0 a 1.2 c
LSD (0.05) 77.0 20.0 2458 6.4 1.5 1.5

1 Root condition: 0 = clean, white roots, 5 = completely rotted and discolored roots.
2 Gall index: 0 = no galling, 10= complete galling (Bridge and Page, 1980).
3 Means with the same letter are not significantly different according to least significant difference procedures (LSD) (P < 0.05).
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in the southeastern U.S. evaluating the host status of A.
americana to several Meloidogyne spp. with various results
reported (Rhoades, 1980; Taylor et al., 1985; Rhoades
and Forbes, 1986; Rodrı́guez-Kábana et al., 1988a, 1988b,
1989; Kinloch and Dunavin, 1993; McSorley et al., 1994a,
1994b, 1994c; McSorley and Dickson, 1995; McSorley,
1999). In general, A. americana appears to reduce pop-
ulations of Meloidogyne spp. in soil when planted as
a summer cover crop, but when a susceptible host crop
is planted following A. americana, soil populations of
Meloidogyne spp. rebound, and galling has been reported
both on A. americana (Rhoades, 1980; Taylor et al., 1985;
McSorley et al., 1994a) and the subsequent susceptible
crop (Rhoades and Forbes, 1986; Rodrı́guez-Kábana
et al., 1989; McSorley et al., 1994b). In our greenhouse
trials, performed during the summer in southeastern
Florida using seed propagated from wild A. americana, we
found significant galling and nematode egg production
for all three Meloidogyne spp. tested on A. americana roots.

In other studies involving a different species of root
knot nematode, Meloidogyne hapla, Belair and Benoit
(1996) did not find A. retroflexus or P. oleracea to be
important hosts in Quebec. However, Bélair and
Benoit (1996) used fresh root weight and number of
galls and eggs per entire root system to compare the
susceptibility of 32 weed species to M. hapla. In those
studies Pf/Pi or Rf was calculated using the total
number of J2 and eggs extracted from soil and roots
for each pot in the study. This method requires fur-
ther calculation and knowledge of the volume of pots
used for the studies and the weight of the root systems,
in order to standardize their results for comparison.
Although the method used for calculating Rf was
somewhat ambiguous, Bélair and Benoit (1996) do
importantly note that Pf/Pi values are highly de-
pendent on the length of time during which an
experiment is conducted, and that this additional
knowledge is necessary in order to make comparisons
of results for Rf among different research trials. In
order to avoid misleading data either in favor or
against infection levels and host status, experiments
should be run for the period required to complete
one generation life cycle under the specific environ-
mental conditions of the experiment.

In studies similar to those presented here, Tedford
and Fortnum (1988) found both M. arenaria and M.
incognita to reproduce to a moderate level (egg mass
index of 2.2 for each nematode species on a scale of
0 to 5) on P. oleracea while producing low gall index
values of 0.5 and 0.2 respectively on a scale of 0 to 10.
In these studies, reproductive ratings (R) were calcu-
lated by dividing the average egg-mass index for each
weed species by the average egg-mass index for PD 4
tobacco, a known host of both species (Tedford and
Fortnum, 1988). Based on those criteria, P. oleracea was
determined to be a moderate host for both M. arenaria
and M. incognita with reproductive rating values of 0.8

and 0.6 respectively, and root gall index values (on
a scale of 0 to 10) of 0.5 and 0.2 respectively. Mani and
Hinai (1996) reported P. oleracea to be an important
host of M. incognita in several regions in the Sultanate
of Oman, while it was not a host of M. javanica. Their
results were based on gall index values of 4.0 on a scale
of 0 to 5 for M. incognita on P. oleracea. No evaluation of
egg production was performed by Mani and Hinai
(1996).

Our quantification of M. arenaria M. incognita, and
M. javanica J2 in soil and roots, egg production, and
galling, are a standardized method of quantitatively
assessing root-knot nematode host status. Based on
these results, there is high potential for both P. oleracea
and A. americana to harbor and increase populations
of M. arenaria, M. incognita, and M. javanica where
these weeds occur in southern Florida agricultural
production regions. These findings are particularly
important because P. oleracea would initially appear to
be only a mildly susceptible host to all three Meloido-
gyne spp. tested if only root galling symptoms were
used as criteria. Additionally, the use of A. americana as
a summer cover crop in some regions may also con-
tribute to population level increase. Root galling on P.
oleracea, as in other plants with fleshy roots due to
presence of storage cortical or vascular parenchyma,
was not obvious and should not be used as an index to
express nematode root parasitization. In addition,
a greater effort may need to be made to control P.
oleracea, as it serves as host to other important crop
pathogens (French-Monar et al, 2006). Further re-
search is needed to more clearly identify susceptibility
of A. americana accessions to important species of
Meloidogyne occurring in subtropical regions.

In this experiment we chose to use the number of
eggs extracted per gram of root tissue to determine the
impact of the weed species on the three root-knot
nematode species tested. This enabled an assessment of
the impact of weeds on nematode populations and re-
production, and allowed the determination that some
weeds which produce small root systems and relatively
inconspicuous galling, such as P. oleracea, may have
a disproportionate impact on root-knot nematode
populations by harboring large numbers of nematodes
and nematode eggs in relatively small root systems. Our
studies are limited with respect to the number of weeds
and nematode species assessed due to the labor in-
tensive nature of the assessments. However, the studies
presented here provide important data on the ability of
these three important species of Meloidogyne to re-
produce on several prevalent weed hosts, and provides
new information on A. americana as a host for the three
species of Meloidogyne tested, and on P. oleracea as a weed
species capable of supporting high levels of nematode
reproduction for all three Meloidogyne species, while
exhibiting only mild to moderate symptoms of nema-
tode infestation.
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