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Abstract: Guardian, Lovell, and Nemaguard peach rootstocks were evaluated for their susceptibility and growth response to two
isolates of Pratylenchus vulnus. One nematode isolate was obtained from peach in Georgia (P. vulnus [GA-isolate]) and the other
from apple in Idaho (P. vulnus [ID-isolate]). Nematode reproduction and pathogenicity as related to rootstock were determined
29 months after inoculation in outdoor microplots. All rootstocks were susceptible to both nematode isolates. Guardian supported
a greater number of nematodes per gram dry root weight than Lovell or Nemaguard rootstocks. All rootstocks supported greater
numbers of P. vulnus (GA-isolate) than P. vulnus (ID-isolate). Tree growth among the three rootstocks was similar in the presence
of either P. vulnus isolate, but growth suppression was greatest in P. vulnus (GA-isolate) plots, intermediate in P. vulnus (ID-isolate)
plots, and least in the uninoculated plots.
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Root-lesion nematodes (Pratylenchus spp.) are impor-
tant pests of peach (Prunus persica (L.) Batsch) in the
United States and other parts of the world (Nyczepir
and Becker, 1998). At least eight species of root-lesion
nematode (P. penetrans (Cobb) Chitwood & Oteifa, P.
pratensis (de Man) Filipjev, P. brachyurus (Godfrey)
Goodey, P. zeae Graham, P. convallariae Seinhorst, P.
neglectus (Rensch) Filipjev & Schuurmans Stekhoven, P.
thornei Sher & Allen, and P. vulnus Allen & Jensen) have
been associated with peach throughout the world, but
P. vulnus is the species of primary concern in California
and other warm Mediterranean climates (Marull and
Pinochet, 1991; Nyczepir and Becker, 1998). In Califor-
nia, damage by P. vulnus to plum on peach and plum
rootstocks is estimated to be responsible for approxi-
mately 16% reduction in marketable fruit (reduction in
fruit yield and size) (McKenry, 1989). In the southeast-
ern United States, limited investigations have been con-
ducted on P. vulnus, a migratory endoparasite that is
not considered as important on peach as Mesocriconema
xenoplax (Raski) Loof & de Grisse (=Criconemella xeno-
plax (Raski) Luc & Raski) or Meloidogyne spp. However,
in Georgia P. vulnus was reported to be associated with
reduced peach tree vigor and rapid deterioration and
reduction of feeder roots (Fliegel, 1969), which are
characteristic symptoms reported by others who have
worked with this nematode (Marull and Pinochet,
1991; McKenry, 1989). This nematode destroys the root
cortical parenchyma cells and may also create avenues
for secondary infection by bacteria and fungi (Marull
and Pinochet, 1991). Therefore, managing P. vulnus is
essential for establishment and optimizing yield of an
orchard.

Preplant chemical treatment with either 1,3-

dichloropropene (1,3-D) or methyl bromide (bromo-
methane) is recommended to provide effective control
of Pratylenchus spp. in the Southeast. These fumigant
nematicides lower nematode population density
enough to prevent major root damage during the first
years following tree establishment, thus allowing the
tree to have a healthy start (Nyczepir, 1991; Nyczepir et
al., 2000). In recent years nematode management re-
search has focused on alternatives to conventional ne-
maticide applications such as rootstock resistance (Al-
caniz et al., 1996; Crossa-Raynaud and Audergon, 1987;
Ledbetter, 1994). Emphasis on nonchemical control is
partly due to apprehension about the environmental
problems associated with soil fumigation with methyl
bromide. As a result of its role in ozone depletion, a
ban on the importation and manufacture of methyl
bromide in the United States is scheduled for 2005
(Clean Air Act, 1990). Therefore, finding an alternative
to chemical control of nematodes is warranted.

A potential multipurpose rootstock, Guardian, which
provides greater peach-tree-short-life (PTSL) survival
than the standard Lovell rootstock, was identified in
Georgia and South Carolina trials with unbudded seed-
lings in 1983. In these trials, tree survival was greater for
Guardian than for Lovell at the two different PTSL field
sites through 8 years of evaluation (Okie et al., 1994).
These results were substantiated in four follow-up bud-
ded-tree trials on PTSL sites in South Carolina
(Reighard et al., 1997). Recently, Guardian was re-
ported to exhibit resistance to certain populations of
M. incognita (Kofoid & White) Chitwood and M. ja-
vanica (Treub) Chitwood (Nyczepir and Beckman,
2000; Nyczepir et al., 1999). Our objectives were to
evaluate the susceptibility of Guardian peach rootstock
to P. vulnus and determine the comparative reproduc-
tion and pathogenicity of two isolates of P. vulnus under
field microplot conditions during the first 2 years of
establishment.

Materials and Methods

Inoculum source and production: Two P. vulnus isolates
originating from different geographic locations and
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hosts were used in this experiment. One P. vulnus iso-
late was originally obtained from peach in Georgia (GA-
isolate) and the other from apple (Malus domestica
Borkh.) in Idaho (ID-isolate). Both isolates were reared
monoxenically on carrot (Daucus carota L.) disk cul-
tures (Moody et al., 1973) and incubated at 22 °C for
several generations. Nematode inoculum was prepared
by macerating the nematode-infested carrot disks in wa-
ter in a commercial blender for 4 seconds at 5-second
intervals. The nematode/carrot suspension was then
concentrated using a 250-µm sieve nested on a 38-µm
sieve (60 and 400-mesh, respectively). The carrot debris
collected on the 250-µm sieve was discarded, and the
content on the 38-µm sieve was placed on a Baermann
funnel to obtain the nematode inoculum (Viglierchio
and Schmitt, 1983). Nematode inoculum was adjusted
to deliver 2,500 individuals per microplot.

Microplot experiment: Guardian, Lovell, and Nema-
guard peach were evaluated for host susceptibility to P.
vulnus in field microplots. The susceptible peach culti-
var, Nemaguard (McKenry, 1989), was included to
verify nematode infectivity. Approximately 4-week-old
peach seedlings were planted singly in bucket micro-
plots (25-cm diam. × 31 cm deep) (Barker, 1985) con-
taining 15,000 cm3 of steam-pasteurized loamy sand
(86% sand, 10% silt, 4% clay; pH 6.1; 0.54% organic
matter) soil in October 1996. Microplots were estab-
lished in a shaded area (30% shade) in the field.

Approximately 15 days after planting, the soil in each
microplot was infested with 2,500 P. vulnus (GA-isolate)
or P. vulnus (ID-isolate) adults and juveniles in 80 ml
total solution, which was added to two furrows (10 cm
long × 3 cm wide × 7 cm deep) around each seedling.
Ten replications of each peach rootstock cultivar were
arranged in a randomized complete block with a split-
plot design. Rootstock represented the main plot treat-
ment and nematode the subplot treatment. Plants were
watered as needed and fertilized with Osmocote [14-
14-14 (N-P-K)]. Trunk diameters were measured 7.5 cm
above the soil line on 10 February 1998 and 16 Febru-
ary 1999. Trees were pruned to a height of 25 cm above
the soil line on 26 March 1998. Upon bud break fol-
lowing pruning in 1998, only a single bud was allowed
to break dormancy and grow throughout the year. On
16 February 1999 fresh shoot weight, as determined on
pruned new terminal growth only, was recorded (Nyc-
zepir et al., 1987). Approximately 29 months (26 April
1999) after soil infestation, the study was terminated
and fresh root weight and nematode population den-
sity in roots and soil were measured. Nematodes were
extracted from a 100-cm3 soil subsample with a semi-
automatic elutriator (Byrd et al., 1976) and centrifugal-
flotation (Jenkins, 1964). Nematodes in roots were ex-
tracted by randomly cutting an 8-gram (fresh weight)
portion of the root system and placing it on a fine
screen in a Seinhorst mistifier chamber (Hopper, 1970)
for 9 days at 23 °C. After extracting the nematodes from

the roots, the dry root weight (dried at 70 °C in alumi-
num foil until no more weight loss occurred) of each
tissue extraction sample was determined. The nema-
tode reproduction factor (Rf = final population density
[Pf] of all life stages divided by initial population den-
sity [Pi]) was calculated as a measure of host suscepti-
bility among the rootstocks. Rootstocks were consid-
ered to be a good host (susceptible) if Rf � 1.

Statistical analysis: Nematode data were subjected to
analysis of variance with the general linear models
(GLM) procedure of SAS (SAS Institute, Cary, NC).
Analysis of variance was also performed to determine
treatment effect on trunk diameter, fresh root and
shoot weights, and nematodes per gram dry root.
Means were compared according to Fisher’s protected
least significant difference (LSD) test following a sig-
nificant F test.

Results and Discussion

Because interaction between rootstock and nema-
tode was not significant for all parameters, only main
effect values are reported. Nematode soil population
density and the reproduction factors (Rf) in soil and
soil plus roots did not differ among the three rootstocks
tested, regardless of nematode isolate (Table 1). How-
ever, nematode populations per gram dry root were
greater (P � 0.05) on Guardian than on Lovell or
Nemaguard, indicating that Guardian is a better host
for the nematode isolates tested in the study. No differ-
ences in number of nematodes per gram dry root were
detected between Lovell and Nemaguard. Greater
numbers of P. vulnus (GA-isolate) per gram dry root
were recovered from all rootstocks than P. vulnus (ID-
isolate), indicating that peach is a better host for the
GA-isolate. Similar results were seen between the nema-
tode isolates for the Rf in the soil plus roots, but not for
Rf in the soil alone or the nematode soil population
density. It appears that nematode populations in the
root expressed on a per-gram-dry-root basis and the Rf
in the soil plus root are a better measure of host resis-
tance or susceptibility than soil population density and
Rf in soil alone. These findings substantiate those of
others working with different Prunus genotypes and P.
vulnus (Culver et al., resistance 1989; Pinochet et al.,
2000).

Our results indicate that all rootstocks were hosts (Rf
� 1) for both isolates but were more susceptible to P.
vulnus (GA-isolate) than P. vulnus (ID-isolate). Two ex-
planations for the differences observed between nema-
tode isolates with regard to host susceptibility could be:
(i) the existence of root-lesion nematode races and
(or) (ii) geographic origin of the isolates. In our study,
the GA-isolate was originally obtained from peach and
the ID-isolate from apple. Different races of P. vulnus
have been reported with different damage potentials
(Pinochet et al., 1993), and distinct races among P.
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vulnus isolates have been identified such that an apple
and rose isolate of P. vulnus did not attack citrus, but a
walnut isolate did (Pinochet et al., 1994). Furthermore,
in California, Nemaguard peach is considered to be
susceptible to P. vulnus; whereas when Nemaguard was
challenged with P. vulnus (Spain-isolate) from rose, it
was rated a poor host (McKenry, 1989; Pinochet et al.,
1992). Soil temperature regimes between the two geo-
graphical locations also could explain why the GA-
isolate was more pathogenic than the ID-isolate. Maybe
the ID-isolate is less pathogenic in warmer Georgia soils
than in the cooler Idaho soils.

Differences in tree growth, as measured by trunk di-
ameter and fresh root and shoot weight, did not differ
among the three rootstocks but were influenced by
nematode treatment (Table 1). Fifteen months (Febru-
ary 1998) after nematode inoculation, trunk diameter
was lower (P � 0.05) with both P. vulnus isolates than in
the untreated check. No differences were detected be-
tween the two P. vulnus isolates at this time. At 27
months (February 1999), trunk diameter as well as
fresh root and shoot weight was greatest in the un-
treated, intermediate in the P. vulnus (ID-isolate), and
lowest in P. vulnus (GA-isolate) plots. These data indi-
cate that P. vulnus (GA-isolate) is more pathogenic to
the peach rootstocks tested than P. vulnus (ID-isolate).
Pratylenchus vulnus is an economic pest to the California
and Mediterranean peach industries (Marull and Pino-
chet, 1991; McKenry, 1989), but its distribution
throughout the southeastern United States peach-
growing regions is uncertain. Pratylenchus spp. have
been reported to occur in more than 60% of PTSL and
non-short-life orchards surveyed in Georgia and South
Carolina, but nematode species were not determined
(Nyczepir et al., 1985). Pratylenchus vulnus is known to
occur in Georgia peach orchards and was reported to
be associated with reduced tree vigor (Fliegel, 1969).
Our results demonstrate that this nematode reproduces
on, and is a pathogen of, peach rootstocks used in
Georgia, including Guardian. Guardian also has been

reported to be susceptible to P. penetrans in greenhouse
tests in Canada (McFadden-Smith et al., 1998), al-
though P. penetrans reproduction on Guardian was not
as vigorous as on some of the other rootstocks tested.

Pratylenchus vulnus should not be ignored as a pest on
peach in the Southeast. Proper management practices
must be implemented when establishing an orchard on
a site known to be infested with this nematode. Inci-
dence of Pratylenchus spp. (i.e., P. vulnus and other spe-
cies known to cause damage on Prunus worldwide) in
the major peach-growing regions of the southeastern
United States needs to be investigated further.
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