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Summary. The occurrence and distribution in Latin America of nematode species belonging to the
Longidoridae are presented. Filly-four nominal valid species, one species inquirenda, and one new,
undescribed species are reported from 24 countries/temtories in the region. In many of these countries,
and in another five Latin America countries, longidorid nematodes have been recorded but identified only
to generic level. The genera recorded are: Longidoroides, Longidorus, Paraxiphidom, Xiphidorus and
Xiphinema. Longidoroides, Longidorus and several Xiphinema species probably represent introductions to
the region whereas Paraxiphidorus, Xiphidorus and other Xiphinema species are considered indigenous.
Nepoviruses have been associated with a n unidentified Longidoms in Peru, Xiphinema americanum sensu
lato nematodes have been associated with tobacco and tomato ringspot nepoviruses in Peru and Chile,
respectively, and X. index has been associated with grapevine fanleaf nepovirus in vineyards in Argentina
and Chile. Longidorid nematodes have been reported associated with a wide range of cultivated and
uncultivated plants in Latin America. It is concluded that research o n longidorid nematodes and their
associated nepoviruses should be coordinated in the region to develop and establish control strategies to
reduce the detrimental impact o n agriculture and horticulture of these nematodes and associated
nepoviruses.
Key words: distribution, Longidoroides, Longidorus, nepoviruses, Paralongidom, Paraxiphidorus, Xiphidorus,

Xiphinema.
The Longidoridae is comprised of the six genera
Longidoroides Khan, Chawla & Saha, 1978, Longidor~ts Micoletzky, 1922, Paralongidorus Siddiqi,
Hooper & Khan, 1963, Paraxiphidorus Coomans &
Chaves, 1995, Xiphidorus Monteiro, 1976 and Xiphinema, Cobb, 1913, with the following genera
identified as l-epresenting junior synonyms: Inagreius
Khan, 1982 (= Inagrius Khan, 1986) a junior synonym of Longidoroides (Luc & Doucet, 1984);
Siddiqia Khan, Chawla & Saha, 1978 and Brevinema
Stegasescu, 1980 as junior synonyms of Paralongidorus (Luc & Doucet, 1984; Coomans, 1985); Neolongidonls Khan, 1986 a junior synonym of Longidorus (Xu & Hooper, 1990). Recently, Longidoroides
was synonymized with Paralongidorus (Siddiqi et al.,
1993), but this synonymization was subsequently
rejected (Coomans, 1996).
Several members of the Longidoridae are important pests of a range of crops as a result of their direct
feeding on plant I-oots.Also, a number of species in

the genera Longidorus, Paralongidorus and Xiphinema
are natulal vectors of several nepoviruses which cause
important diseases in fruit, ornamental and vegetable
crops (Taylor & Brown, 1997). The economic importance of these nematodes has resulted in the
occurrence and distribution of longidorid species
being identified and mapped in Europe, Russia,
North America and China (Alphey & Taylor, 1986;
Brown et al., 1990; Robbins & Brown, 1991; Halbrendt, 1993; Wang et al., 1996). Here we collate the
available info~mationon the occurrence and distribution of longidorid nematodes in Latin America as
a stimulus for further research into these economically important pests, somc of which are virusvectors.

Data sources
Data on the occurrence and distribution of Longidoridae in Latin America were obtained from
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selected publications with additional data provided
from various research projects directed by the authors. Several publications reporting the presence of
longidorids in Latin America contain only species
names without morphological, biometrical and/or
biological data. When such data have been reported,
we have included the relevant information in the
present report. However, in those instances where
these data are absent it h s had to be assumed that
the author(s) have correctly identified the nematode
species reported. Ln several instances it is suggested
that the nematode species identification should be
confirmed.

Historical origins
It has been suggested that the Longidoridae originated in northern Gondwanaland during the
Permian period (280-225 my BP) in association with
Glossopteris-flora (Coomans, 1996). The genus Xiphinema subsequently expanded its distribution to
southern Gondwanaland, irlcluding present southern
South America, southern Africa, India, Madagascar
and Oceania. During the Jurassic period, the genera
Paralongidorus, Longidomides and Longidorus evolved in eastern Gondwanaland, in association with a
more diverse flora which included angiosperms.
However, the present distribution of these nematodes
indicates that this genera-complex originated either
just prior to, or immediately after, the break-up of
Gondwanaland which restricted the dispersal of these
nematodes into South America. With Paraxiphidoms
and Xiphidorus, nematodes restricted in their distribution to South America, it is suggested that the
genera originated in this region after the break-up of
Gondwanaland, during the Cretaceous period, about
100 my BP (Coomans, 1996).
Members of the Xiphinema americanum-group of
species occurring in North America have been shown
to have only three, and not the usual four, juvenile
developmental stages (JDS; Halbrendt et al., 1991)
and the development of these species with three JDS
probably occurred in West Africa/North America
during the late Jurassic p&iod (Halbrendt et al.,
1996). Thus, the indigenous X. americanrim group of
species in North America have only three JDS
whereas non-indigenous species will probably have
four JDS. Several X. americanum-group species occurring in Latin America have been identified as
species which in North America have only three JDS,
which suggests a dispersal southwards of these species
from North America. Several other X. americanumgroup species in Latin America have four JDS, as
occurs in related species in Africa, indicating a
possible early dispersal of these nematodes from
Southern Gondwanaland, prior to its break up.

Present day occurrence
Currently, only species belonging to the five
genera, Longidoroides, Longidorus, Paraxiphidorus,
Xiphidorus and Xiphinema have been reported from
Latin America, with the Longidoroides and Longidorus species believed to represent introductions to the
region (Coomans, 1996). Fifty-three valid longidorid
species have been reported from 24 countries/ territories in Latin America and in another five countries
the nematodes have been identified only to generic
level. The genera arid species are present throughout
Latin America, being distributed from Mexico to
southern Argentina.

Longidoroides Khan, Chawla & Saha, 1978
1) Longidoroides sp. (Rashid et al., 1986) was
identified as a single female specimen collected from
the rhizosphere of cacao at tlheus, Bahia State,
Brazil, and the authors included measurements, an
illustration, and a detailed morphological description. The specimen is considered to represent an
apparently new species, morphologically similar to
L. cedari Khan et al., 1978 and L. strelitziae Heyns,
1966. As this is the only record of the occurrence of
Longidoroides in Latin America it may be concluded
that-the nematode was introduced into Brazil, probably in association with soil adhering to plant
material.

Longidorus Micoletzky, 1922
2) L. laevicapitat~~
Williams, 1959 has been reported several times from Latin America, from the
rhizosphere of banana, citrus, and grasses in Dominica and Santa Lucia (Hunt, 1977); sugar-cane in
Martinique and sugar-cane, citrus, and sweet potato
in Guadeloupe (Scotto la Massese, 1969); citrus and
sugar-cane in Costa Rica and citrus, sugar-cane,
cacao, coffee, and pineapple in Panama (Tajan,
1967); chilli pepper in Montserrat, banana in Jarnaica, and sugar-cane in Trinidad (Hooper, 1985); and
sugar-cane in Colombia (Andrade et al., 1979). For
most of these records, morphological or biological
data were not included and thus in several instances
the species identification requires confirmation. Although this species is suspected of being widcly
distributed in Central America, it has not been
reported from the United States (Robbins & Brown,
1991). The importation of sugar-cane stocks, its type
and apparently preferred host, has probably resulted
in the introduction of this nematode to various Latin
American countries.
3) Longidoms spp. have been recorded in Brazil
associated with cacao (Sharma & Shes, 1973b; Sharma, 1982), soybean (Lehman et al., 1977),
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unidentified isligated crops (Choudhury et al., 1979),
sugar-cane (Moura & Almeida, 1982), wheat (Luz,
1982), and unspecified host plants (Lamberti et al.,
1987b). In Colombia, the genus was recorded in
sugar-cane producing areas (Andrade et al., 1979),
in Panama from cultivated plant species (Tarte,
1970), in Trinidad from several cultivated soils
(Singh, 1973), in Costa Rica from rice (LainerGonzalez, 1978; Jhpez et al., 1985), plantain
(Lbpez, 1980), and different fruit tree species (Lbpez
& Azofeifa, 1985) and in Cuba from tomato growing
at the Isla de Pinos area (Stoyanov & Flank, 1967).
Unfortunately, all of these reports refer to nematological field sulveys in which nematode identification
was restricted to generic level. As morphological or
biological data were not included in these reports it
is not possible to comment on species diversity.
However, in Martinique and Guadeloupe, L. laevicapitatus was frequently found in vesy high
population densities, especially in samples collected
from the rhizosphere of sugar-cane (Scotto la Massese, 1969), which is indicative of it being the most
prevalent local species. Nevertheless, if the generic
identifications made in Bwzil and CosLz Rica are
co~-rectit can be assumed that Longidoms is widely
dist~ibutcdin each country as the published reports
refer to scveral disparate geographical regions.
In relation to the host plants, reports of unidentified Longidonis spp. occurring in Latin America
refer predominantly to the associations of the nematodcs with the rhizosphere of cultivated plants. Such
associations are to be expected as the reports refer to
long-tenn crop-producing areas. However, Longidorzrs specimens were repo~tedfrom a typical cen-ado
arca in Goias Statc, Brazil (Lehrnan et al., 1977),
which had rcccntly been converted to soybean cropping. Introduction of longidorid nematodes with
soybean seed to a region appeals unlikely, therefore
these Longidonis nematodes possibly represent an
indigenous species in Latin America, associated with
native plants in an undisturbed ecosystem. However,
fu~thcrrcscarcl~is required to resolve the question as
to whether these nematodes were introduced, or are
indigenous, to this region.
Potato virus U, a member of the nepovirus group,
was reposted to be transmitted by an unnamed
Longidorus species in potato fields in Peru (Jones et
al., 1983). However, this virus and vector association
requires to be confinned and cu~rentlyis one of only
a few rcpo~tso f a longidorid species transmitting vims
in Latin America.

Paraxiphidorus Coorna~ls& Chaves, 1995
Paraxiphidorus, of which there are only three
dcscribed species, has been reported only from Latin

America, from Argentina and Uruguay.
4) P. brevistylus Decraemer, Doucet & Coomans,
1998 was described from male, female and juvenile
specimens collected from the rhizosphere of grasses
at Pampa de Achala, San Alberto Department,
Cordoba Province, Argentina. The species is probably indigenous to the region and was found in
association with Xiphidorus balcarceanus and Xiphinema surinamense (Decraemer et al., 1998).
5) P. heynsi Coomans, Chaves & de Leon, 1996
was described from specimens recovered from soil
from the eastern side of Cerro Pan de Azucar, near
Piriapolis, Maldonado Department, Uruguay. Six
female specimens were present in the type population
of P. heynsi which enabled the diagnosis of the genus
to be appropriately emended. This species may also
be indigenous to the region (Coomans et al., 1996).
6) P. michelluci Coomans & Chaves, 1995 was
described from a male and several juveniles recovered
from uncultivated soil at Campo Arana, Buenos Aires
Province, Argentina (Coomans & Chaves, 1995).
This is the only record of its occurrence and from its
association with uncultivated larid it may repsesent
an indigenous species.

Xiphidorus Monteiro, 1976
Specimens of the genus Xiphidoms have been
identified only from Asgentina, B~azil,Bolivia and
Uruguay (Hunt, 1993; Decmemer et al., 1996) and
the genus, which is indigenous to Latin America, has
a wide distribution, being present in seve~aldifferent
agro-ecological zones. A detailed revision of the
systematics of the genus was recently published
(Decraemer et al., 1996).
7) X. achalae Luc & Doucet, 1984 is known to
occur only in Argentina, from where it was rccorded
twice at Pampa de Achala, Cordoba Province, from
soil around roots of Festuca sp. and Poa sp. (Luc &
Doucet, 1984; 1990).
8) X. amazonensis Uesugi, Huang & Cares, 1985
has been found only in the rhizosphere of several
cultivated plants (citrus, corn, okra, mango, cassava,
banana and othe~s),weeds (stinking cassia, nut gmss)
and native plants growing in the Amazon Basin
region, Amazonas State, Brazil (Uesugi e f al., 1985).
9) X. halcarcean~isChaves & Coomans, 1984 was
origi~ldly described from Argentina, where it is
apparently widespread and has been found associated
with several different cultivated plants including
solanaceous, gramineous, ornamental, forest and
fiuit trec species (Chaves & Coomans, 1984; Luc &
Doucet, 1990; Decrnemer et al., 1996). It was also
reported from Uruguay, from soil collected from the
eastern side of Cesso Pan de Azucar, near Piriapolis,
Maldonado Department (Coomans et al., 1996).
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Xiphidom tucumanensis Coomans & Chaves, 1984,
from Argentina, is considered to be a junior synonym
of X. balcarceanus (Decraemer et al., 1996).
10) X. minor Rashid, Coomans & Sharma, 1986
was described from specimens recovered from the
rhizosphere of cacao growing at Itamaraju, Bahia
State, Northeast Brazil. An important characteristic
of this species is that it possess what is believed to be
the shortest uterus into the genus. Xiphidom minor
has also been reported from forest soil at Phcicaba,
Sro Paulo State, Blazil (Inomoto & Monteiro,
1995), from soil samples collected from the eastern
side of Cerro Pan de Azucar, near Piriapolis, Maldonado Department, Uruguay (Coomans et al.,
1996), and from the rhizosphere of Moms alba
growing at El Manzano, Colon Department, Cordoba Province, Argentina (Decraemer et al., 1998).
1I) X. saladillensis Chaves & Coomans, 1984 was
described from specimens collected from the rhizosphere of corn at Saladillo, Buenos Aires Province
(Chaves & Coomans, 1984) and later found in
association with corn and soybean (Luc & Doucet,
1990) and corn, soybean, and Vitis sp. (Decraemer
et al., 1996) at different locations from .Cordoba
Province, Argentina.
12) X. yepesara parthenus (Monteiro, Lordello &
Nakazono, 1981) Decraemer et al., 1996 was originally described as X. parthenus, from soil around
sugar-cane at S5o Pedro, S5o Paulo State, Brazil
(Monteiro et al., 1981). Subsequently, it was proposed that X. parthenus be regarded as a subspecies of
X. yepesara Monteiro, 1976, the type species (Decraemer et al., 1996). Additional reports are known of
its occurrence in Argentina, from the rhizosphere of
Poa sp. at the Parque Nacional El Palmar, Entre
Rios Province (Luc & Doucet, 1990) and of onions,
corn and grasses, at the Provinces of Rio Negro,
Santa Fe and La Pampa, respectively (Decraemer et
al., 1996).
13) X. yepesara yepesara Monteiro, 1976 refers to
the type subspecies of X. yepesara, originally described from the rhizosphere'of passionfruit growing in
Pernambuco State, north-east Brazil (Monteiro,
1976; Decraemer et al., 1996). It was subsequently
reported from Siio Paulo State, south-east B d , in
the vicinity of roots of onion, cauliflower and Myrciaria sp. (Zem, 1977). Also, it has been reported
from Argentina, from the Provinces of Buenos Aires,
Catamarca, Cordoba, Salta and Santiago del Estero
in soil around cultivated plants and weed species
(Decraemer et al., 1996).
14) X. uruguayensis Coomans, Chaves & de Leon,
1996 is known only from the type locality where it
was found in a mixed infestation with Paraxiphidotus
heynsi in soil collected from the eastern side of Cerro

Pan de Azucar, near Piriapolis, Maldonado Department, Uruguay.
15) Xiphidorus sp. was identified as two females
and one 4th-stage juvenile specimen, collected from
the rhizosphere of Eucalyptus sp. at Villa Olivati,
Corrientes Province, Argentina, and which slightly
resembled X. achalae and X. amazonensis (Decraemer et al., 1996). These authors provided an illustrated description but declined to name the species
as only a few specimens were available for study.

Xiphinema Cobb, 1913
(Table 1)
16) X. americanum sensu lato Cobb, 1913 is a
complex comprised of about 50 morphologically
similar, parthenogenetically reproducing species
(Lamberti & Carone, 1991; Robbins, 1993; Loof et
al., 1996). Several members of this species complex
are eftlcient virus-vectols and are of international
plant and pest quarantine importance (Taylor &
Brown, 1997). In a taxonomic reappraisal of X.
americanum (Lamberti & Bleve-Zacheo, 1979) it was
suggested that X. americanum sensu stricto occurred
only along the north-eastern seaboard of the USA,
several "morphological groups" of species were proposed, including the so-called "X. americanumgroup" (e.g. X. brevicolle, X. pachtaicitm, X. rivesi)
and fifteen new species were described. Subsequently, numerous papers dealing with the
taxonomy and identification of members of the X.
americanum-group have been published (Kruger &
Heyns, 1986; Loof & Luc, 1990; Lamberti & Carone,
1991; Lamberti et al., 1991; Loof el al., 1993;
Robbins, 1993). Several supplementary stwtegies for
assisting with the identification of populations of
these species, in addition to the morphological/morphometrical data, have been recently presented.
These include comparison of the number of juvenile
developmental stages (Halbrendt & Brown, 1992;
1993) and the measurement of DNA sequence variability (Vrain, 1993).
It is uncertain if X. americanum sensu stricto occurs
in Latin America but many populations belonging to
the X. americanum-group have been identified. In
Argentina, X. americanum sensu lato is the most
widespread longidorid species and is associated with
a wide range of uncultivated and crop plant species
viz. various horticultural crops, various graminaceae,
fodder crops, forests and fruit trees (Luc & Doucet,
1990). In Venezuela, X. americanum-group nematodes were found associated with cacao, citrus, papaya
and plantain (Yepez & Meredith, 1970), but in Brazil
X. americanum-group nematodes have a more restricted distribution (Ferraz, 1980). In Cuba,
nematodes belonging to this group have been found

Longidorid nematodes from Latin America

Table 1. Xiphinema species reported to occur in Latin America, with Loof & Luc (1990) polytomous
identification key group number in parenthesis, followed by the species alpha-numeric code.

'

X. americanum Cobb,1913*
X. basiri Siddiqi,1959 (5) A4-B2-C4-D5
(rarely4)-E5/6-F3-G2-H2-13/4-J3-L1
X.brasiliense Lordello,1951 (1) A1-B4-C5a-D5(rarely 4)-E1/2/3-F2-G2/3-H2-13-J5-L1
X brevicofle Lordello & Costa,1961 (*)
X. calijbmicum Lamberti & Bleve-Zacheo,1979 (*)
X clavicaudatum Huang,Uesugi & Raski,1987 (2)M-B4-C2-D3-E2/3/4-F3/4-G3/4-H1/2-13-L1
X.colombiense Hunt, 1982 (8)A4-B4-C7b-D6-E5/6-F3/4-G2/3-Hl-I3-L1
X.costaricense Lamberti & Tarjan,1974 (2)
X.drfusum Lamberti & Bleve-Zacheo,1979 (*)
X dimidiatum Loof & Sharma,1979 (2)M-B3-CSa-D4/5-E3/4-F2-G2-H2-13-J4-K2-L1
X.diversicaudatum2 (Micoletzky,1927) Thorne,1939 (5)A4-B2-C4(rarely Sa)-DS-E3/4/5-F4/5-G3-H2-13-JS-Kl-L2
X.elongatum Schuurmans Stekhoven & Teunissen,1938 (7) A4-B4-C2/3-D3/4-E2/3/4/5-F2/3-G1/2-H2-13-J2-K2-L1
X. ensicul~e~um
(Cobb,1893) Thome,1937 ( 1) Al-B4-C7a-D6-E
1/2-F2-G3-H2-12-J7-K2-L1
X. filicaudatum filicaudatum2 Loof & Maas, 1972 (2)A2-B4-C1-Dl
-E4/5-F4/5-G4-H
1-11/2-J2-K2-L2
X.filicaudatum labratum2 Luc & Coomans,1992 (2)A2-B4-C1-Dl-E4/5-F4/S-G4-H
1-1 1-Ll
X.jloridae Lamberti & Bleve-Zacheo,1979 (*)
X jluminense Huang,Uesugi & Raski,1987 (8)A4-B4-C6-D6-E5-F3-G
l-H2/3-14-J6-L2
X.georgianum Lamberti & Bleve-Zacheo,1979 (*)
X.guillaumeti' Germani,1989 (8)
X. racolum Luc,1961 (4) A4-Bl-C3-D4-E5/6-F3/4-G2-H2-13/4-J3-L1
X imambaksiLoof & Maas, 1972 (5)A4-B2-C4/5-D5-E4-F3-G2/3-H2-13-L1
X.inaequale Khan & Ahmad,1977 (*)
X.index Thome & Allen,1950 (8)A4-B4-C5a(rarely 6)-D5/6-E3/4-F3-G2/3-H2-13-J4-L1
X. insigne Loos,1949 (7)A4-B4-C2-D2/3-E1/2/3-F2/3-G1/2-H2-13-J2-K2-L1
X.italiae Meyl, 1953 ( 7 ) A4-B4-C2-D3
(rarely 4)-E4/S-F2/3-Gl/2-H3-13-J2-K2-L1
X. krugi LordeUo,1955 (2)M-B4-C4/5/6-D4/5/6-E1/2/3-E-G2 (rarely 3)-H2-13-J3/4-K2-L1
X.llanosum' Siddiqi & Lenne, 1989 (2)
X. machoni Hunt, 1980 (4)A4-Bl-C4-DSE4-F3-G2-H2-13-L2
X. macrosrylum Esser, 1966 (8)A4-B4-C7b-D6-E3/4/5-F2-G4-H
I-12/3-L1
X olyiae Bos & Loof. 1985 (4) A4-Bl-C2-D1/2-E3-F3-G2-H2-13-J2-K2-L1
X. pachtaicum Tulaganov,1938) K janova,1951 (*)
X. parasetariae Luc,1958 (7) A4-B4-C2-D3-E4-F2/3-G2-H2-12-L1
X.paritaliae2 Loof & Sharma,1979 (5)A4-B2-C2/3-D3/4-E3/4-F3/4-G2/3-H2-13-J2-Kl-L1
X.parvum Lamberti,Ciancio,Agostinelli & Coiro,1991 (*)
X.paulistanum2 Carvalho,1965 (2)M-B4-C4-DS-E4-F2-G2-H2
(rarely 1)-13-L2
X.peruvianum Lamberti & Bleve-Zacheo,1979 (*)
X radicicola Goodey,1936 (1) Al-B4-C4-D4-El-F2/3-G2/3-H2-13-K2-L1
X. riocaquetae Hunt,1984 (8)A4-B4-C7b-D6-E6-F3-G4-H2-11-L1
X rivesi Dalmasso,1969 (*)
X.setan'ae Luc, 1958 (7)A4-B4-C3/4-D4-E3/4-F2/3-G2-H2-13-J3/4-L1
X surinamense Loof & Maas, 1972 (2)A2-B4-C7b-D6-E3/4-F2/3/4-G2/3/4-H2-I2-J7b-K2/3-L2
X.utahense Lamberti & Bleve-Zacheo,1979 (*)
X vuittenezj Luc,Lima,Weischer & Flegg,1964 (8)A4-B4-C5(rarely 7b)-D5/6-E5/6-F3/4-G2/3-H2-13-J4/5-K2-L1

I

(*) nominal species belonging to the X. americanum-group, the code for all members of this group is A4-B4-C3
(rarely 6b)-D4/6-E5/6-F1/2-G1/2-H2/3 (rarely 1)-13/4-J3/4-K3/4-L 1.
- Codes according to Loof & Luc (1993) Supplement I.
- Codes according to Loof et al. (1996) Supplement 2.

associated with coconut, mango and sugar-cane
(Stoyanov & Frank, 1967) and they appear to be
widespread in graminaceous crops (Dias-Silveira &
Herrera, 1995). In Guatemala, X. americanum-group
nematodes have been reported to be involved in the
decline of coffee plantations (Thorne & Schieber,
1962) and in Trinidad they were found associated
with various cultivated plants (Singh, 1973). In
Chile, tomato ringspot nepovirus was identified causing disease in plum trees and raspben-ies but it was
not unequivocally determined if X. americanumgroup nematodes recovered from the field plots
where the infected plants were growing were vectors

of the virus (Converse & Auger, 1984; Auger, 1988).
However, X americanum sensu lato nematodes occurring in potato fields in Peru were reported to be
vectors of potato black ring nepovirus which was
present at the field sites (C.E. Fribourg and P. Jatala
in Jones, 1981). This virus was originally identified
as the potato calico strain of tobacco ringspot nepovirus and preliminary tests suggested that it occurs in
several other potato growing areas in Latin America
(Smith et al., 1992).
17) X. basiri Siddiqi, 1959 has been reported only
from Mexico (Cohn & Sher, 1972; Norton et al.,
1984), Cuba (Dias-Silveira & Herrera, 1995) and
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Brazil (Sharma & Sher, 1973~).Morphological and
biological data were given for the specimens collected
in Mexico, but not for the Cuban and the Brazilian
populations. As the species has not been frequently
reported from Latin America, especially not in Cuba
and in Brazil, its identification and possible occurrence in the region requires confmation.
18). X. brasiliense Lordello, 1951 was described
from the rhizosphere of potato at Sapecado, S5o
Paulo State, Brazil. It is widespread in the country,
frequently being found in cultivated and uncultivated
soils (Costa Manso et al., 1994). A population from
a Brazilian banana plantation was described as X.
itanhaense (Carvalho, 1962b), but subsequently these
nematodes were synonymized with X. brasiliense
(Cohn & Sher, 1972). The combination of an anteriorly situated vulva (V=26-32%) with a characteristic short and peg-shaped tail enables this monodelphic species to be easily identified. It has also been
reported from jungle soil in Guatemala (Cohn &
Sher, 1972), from the rhizosphere of avocado, citrus
and mango in Peru (Lamberti et al., 1987a; ALkemade & Loof, 1990), from an unspecified host in
Colombia (Hunt, 1982), from several different host
plants in French Guyana (Luc & Coomans, 1992)
and from two unidentified host plants in Cuba
(Dias-Silveira & Herrera, 1995), which suggests that
this is a pan-tropical species, widely distributed in
South and Central America (Luc & Coomans, 1992).
19) X.brevicolle Lordello & Costa, 1961, one of
the species belonging to the X. americanum-group
with four juvenile stages, was originally described
from specimens collected from the rhizosphere of
coffee trees at SBo Paulo City, SBo Paulo State,
Brazil. Subsequently, many other reports have been
published of its occurrence in the north-east (Bahia
State) and south-east (States of Espirito Santo,
Minas Gerais, Rio de Janeiro, and SBo Paulo)
regions of the country (Costa Manso et al., 1994).
Two Blazilian populations identified as X. americanum (Carvalho, 1955; 1962a) were synonymized with
X. brevicolle (Lima, 1965; Heyns, 1974; Lamberti &
Loof, 1977; Ferraz, 1980). The species has also been
reported from citrus in Peru (Alkemade & Loof,
1990), from diflerent hosts in Martinique (Luc &
Coomans, 1992), and from corn and several vegetables in Belize (Bridge et al., 1996). For many years,
X. brevicolle was considered to be widely distributed
throughout the world, occurring in Africa (Heyns,
1974), in Europe (Brown & Taylor, 1987), and in
the USA (Robbins & Brown, 1991). Such a cosmopolitan distribution would indicate a possible early
dispersal of the species from southern Gondwanaland, prior to its break up (Coomans, 1996).
However, a redescription of the species based on

topotypes (Lamberti et al., 1991) and detailed morphological/morphometrical
comparative studies
which included populations of similar species from
the X. americanum-group (Kruger & Heyns, 1986;
Lamberti et al., 1991) led to the conclusions: a) Y,
brevicolle has a more restricted distribution, apparently limited almost exclusively to South America; b)
most European populations formerly referred to as
being X. brevicolle should be regarded as X. taylori
Lambelti et al., 1991; and c) most African populations, and possibly those reported from Asia and USA,
should be regarded as X. d@usum Lamberti & BleveZacheo, 1979. Subsequently, it was proposed (Luc
& Coomans, 1992) that the generic designation X.
brevicolle be retained and that the "geographical
concept" (Lamberti et al., 1991), which supported
the creation of several new species closely resembling
X. brevicolle, be rejected.
Taxonomic controversies concerning the establishment of species in the X. americanum-group, as
referred to here for X. brevicolle, will undoubtedly
require the aid of molecular biology techniques, such
as RFLP, to be unequivocally elucidated and resolved (Vrain, 1993).
Xiphinema brevicolle was reported to be a vector
of tomato ringspot nepovirus (Fritzche & Kegler,
1968) but as evidence for the association of the virus
and putative vector did not fulfrl a set of criteria for
assessing virus transmission by longidorid nematodes
the association was rejected (Trudgill et al., 1983).
20) X. californicum Lamberti & Bleve-Zacheo,
1979 also belongs to the X. amen'canum-group and is
one of the species commonly occurring in the USA.
It possess only three juvenile stages (Halbrendt &
Brown, 1992, 1993; Robbins et al., 1996) and has
been reported from Mexico (Lamberti & Golden,
1986), Peru (Lamberti et al., 1987a; Alkemade &
Loof, 1990), Chile (Lamberti etal., 1988), and Brazil
(Lamberti et al., 1987b; Sperandio & Monteiro,
1993). In Peru, it is widespread in the coastal and
jungle regions, whereas in Chile and Brazil its distribution is more restricted. Xiphinema californicum is
a vector of tomato ringspot, tobacco ringspot, and
cherry rasp leaf nepoviruses (Hoy et al., 1984; Griesbach & Maggenti, 1989; Brown et al., 1993, 1994),
but no research has been done in Latin America to
determine if this species is associated with nepoviruses in the region.
21) X. clavicaudatum Huang, Uesugi & Raski,
1987 has been reported only from Amazonas State,
northern Brazil (Huang et al., 1987; Germani, 1989),
from the rhizosphere of cultivated plants, e.g., cashew, coconut and soursop, and typical native
vegetation. Its distribution is limited to the Amazon
Basin region, in northern South America.
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22) X. colombiense Hunt, 1982 was described from
specimens collected from forest soil at Araracuara,
in the Colombian Amazonas. This represents the
only report of the species which, as with X. clavicaudatum, presents a distribution restricted to northern
South America.
23) X. costaricense Lamberti & Tarjan, 1974 was
originally described from specimens collected from
the rhizosphere of plantain at Guayabo de Turrialba,
Costa Rica, where it was also found in association
with banana, citrus, coffee, and sugar-cane. Additional morphological and biological data for the
species was subsequently provided from specimens
from a population collected from soil around roots
of citrus at Carapo, Trinidad (Hunt & Singh, 1984).
The species has been reported from Panama (Lamberti & Tarjan, 1974) Brazil (Germani, 1989) and
Peru (Alkemade & Loof, 1990), with these two latter
records referring to specimens collected from tropical
forests of the Brazilian and Peruvian Amazonas.
24) X. difSusum Lamberti & Bleve-Zacheo, 1979
is one of the most widely distributed species belonging to the X. americanum-group, occurring in many
countries in Africa and in Middle and Southeast Asia
(Lamberti et al., 1991). It is also known to occur
sporadically in the USA (Robbins & Brown, 1991;
Robbins, 1993) but in Latin America it has been
recorded only once, from the rhizosphere of citrus
at Mataveri Otai, in Easter Island, Chile (Lamberti
et al., 1991). As the report refers to a small population
associated with soil around citrus plants, it is suspected that it was introduced with infected planting
material.
25) X. dimidiatum Loof & Sharma, 1979 was
originally described from the vicinity of citrus roots
at Buquim, Sergipe State, north-east Brazil. Additional morphometrical data were recorded from
populations from the States of Bahia (Loof & Sharma, 1979) and Amazonas (Germani, 1989). The
species has also been reported from the States of
Parana, Rio de Janeiro, and S5o Paulo (Lamberti et
al., 1987b), but morphological data and measurements were not provided. Currently, X. dimidiatum
has been reported exclusively from Brazil, where it
appears to be widespread.
26) X. diversicaudatum (Micoletzky, 1927) Thorne, 1939 has only been reported from soil around
citrus roots in the Entre Rios Province, Argentina
(Moreno, 1968; 1969); associated with unspecified
plant hosts in Trinidad (Singh, 1973); and in the
rhizosphere of graminaceous crops in Cuba (DiasSilveh & Hel~era,1995). It appears to be rare in
Latin America and as these records did not include
morphological or biological data the species identification requires confirmation. This species is an

efficient vector of arabis mosaic and strawberry latent
nepoviruses in Europe and the former Soviet Union
(Taylor & Brown, 1997).
27) X. elongaturn Schuurmans Stekhoven & Teunissen, 1938 was f m t reported from Latin America
from Brazil as X. campinense (Lordello, 1951), one
of its recognized synonyms. Subsequently, several
other records were published (see list in Costa Manso
et al., 1994) showing that it is widespread throughout
the country, but only two reports (Loof & Sharma,
1979; Ferraz, 1980) contain morphological and biological data for the populations studied. It has also
been recorded in Surinam (Loof & Maas, 1972),
French Guyana (Luc & Coomans, 1992), Trinidad
(Bala, 1984), Martinique (Luc & Coomans, 1992),
Cuba (Dias-Silveira & Herrera, 1995) and Belize
(Bridge et al., 1996). It appears to be a cosmopolitan
species with a wide host range.
28) X. ensiculifetum (Cobb, 1893) Thorne, 1937,
a monodelphic species, was described from the Fiji
Islands from the rhizosphere of banana. Due to the
loss of the type specimens and a lack of information
in the original description, mainly regarding the
female reproductive system and tail shape, several
populations collected in different continents were
referred to as X. ensiculiferum (Carvalho, 1955; Andhssy, 1960; Luc, 1961; Esser, 1966; Cohn & Sher,
1972). These reports resulted in some taxonomic
conhsion and uncertainty about the identity of the
species. The designation of a neotype and a comprehensive redescription of the species (Southey &
Luc, 1973) confirmed the monodelphic nature of
females of the species. Xiphinema ensiculiferum is
regarded as being widely distributed in eastern Asia
and the Oceania regions (Luc & Coomans, 1992).
In Europe, it was reported from Israel (Brown &
Taylor, 1987), but this record referred to a didelphic
population, and thus not to X. ensiculiferum sensu
sfricto. Also, records of its occurrence in the Mauritius Islands, southern Africa (Williams, 1959, 1969),
referred to X. krugi Lordello, 1955 (Loof & Luc,
1993). In Latin America, it was first reported from
Ecuador as a parasite of bananas, when X. macrostylum Esser, 1966 was proposed as a synonym of X.
ensiculiferum (Cohn & Sher, 1972). This synonymization was subsequently rejected and X. macrostylum
is now established as a valid species (Loof & Luc,
1990), thus the report from Ecuador is not valid. In
Brazil, X. ensiculifetum was recorded from banana
plantations from Bahia State (Sharma & Sher, 1973a;
Sharma & Loof, 1984), from soil around unidentified
native plants at MaranhHo State (Ferraz et al., 1989)
and from soil collected from the northern bank of
Rio Negro, Amazonas State (Marais et al., 1995).
Except for those from Bahia, these reports include
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morphological and biological data for the populations reported. The species has also been reposted from
Colombia but morphometric data were not provided
(Hunt, 1982). Also, the species is suspected to occur
in Peru (Jatala, 1975; Lamberti et al., 1987a; ALkemade & Loof, 1990), but these identifications require
confirmation. Two populations identified from
French Guyana led to the suggestion that the species
could have "arrived" in South America from the
Pacific area (Luc & Coomans, 1992). The states of
Maranhzo and Amazonas, in northern and northeast Brazil, where the nematode often occurs in
association with indigenous plants, are closely situated in relation to the French Guyana, Peru and
Colombia. Thus, the species appears to be relatively
common in the American equatorial zone and is
probably indigenous. It has also been reported associated with sugar-cane in Cuba (Razjivin et al.,
1974), but morphological or biological data were not
provided therefore this identification probably requires to be confirmed.
29) X. filicaudatum Loof & Maas, 1972 has a very
restricted distribution in Latin America having been
reported only from Surinam (Loof & Maas, 1972)
and French Guyana (Luc & Coomans, 1992), neighbouring countries close to the northern Brazilian
Amazon Basin. Based on morphological and biological data two subspecies were proposed, X.
filicaudatumfilicaudatum Loof & Maas, 1972 and X.
filicaudatum labraturn (Luc & Coomans, 1992). A
characteristic perioral ring is present in X. filicaudatum labratum but not in X. filicaudatum filicaudatum.
The type subspecies was described from a population
collected at La Poule, Surinam (Loof & Maas, 1972)
whereas the other subspecies has been reported from
Cayena, in French Guyana (Luc & Coomans, 1992)
and as a single population from Alasabaka, Surinam
(Loof & Maas, 1972).
30) X. floridae Lambesti & Bleve-Zacheo, 1979
belongs to the X. americanum-group and was originally described from specimens associated with citrus
growing in Florida, USA. .From outside the USA,
the species has been recorded in association with
avocado, edible cane, and citrus in Peru (Lamberti
et al., 1987a) but at least past of this material when
re-examined (Alkemade & Loof, 1990) was considered to deal with X. californicum and not X. floridae.
It has also been reported from Chile on slides of the
Nematological Collection of the University of Chile
containing species of the X. americanum-group; the
morphometrics of two Chilean females were published, which did not differ from those bf the Peruvian
populations (Lamberti eta/., 1988). As the published
data for the Latin American populations is sonlewhat
inconclusive it is suggested here that hrther examination of the specimens is necessary to confirm these

identifications and to provide better knowledge of the
distribution of the species in Latin America.
3 1) X. flumineme Huang, Uesugi & Raski, 1987
was described from the rhlzosphere of corn at Rio
de Janeiro State, south-east Brazil, and this is the
only known record of its occurrence.
32) X. georgianum Lamberti & Bleve-Zacheo,
1979, is a member of the X. americanum-group, and
outside the USA has only been found in Brazil,
associated with sugarcane or in uncultivated soil
(Ferraz, 1980). Morphological data and measurements were given for ten females but as the specimens
are no longer available these records of the occurrence of X. georgianum in Brazil require confirmation.
33) X. guillaumeti Germani, 1989 was described
from specimens collected from forest soil from the
Manaus-Boa Vista road, knl 60, Amazonas State,
northeln Brazil. This is the only known record of the
species. As with X. clavicaudatum, X. filicaudatum,
and other species, it is possibly restricted in its
distribution to the Amazon Basin region.
34) X. ifacolum Luc, 1961, was originally found
in Africa and subsequently has only been recorded
from Latin America11 countries. In Brazil, it is
widespread only in Bahia State (Loof & Shasma,
1979; Rashid et al., 1986) and several other Brazilian
reports, which did not include biological or morphological data, have been published (Costa Manso
et at., 1994). It was reported from Colombia, but
morphometrical data or references to host plants and
sampling sites were not provided (Hunt, 1982).
Records of its occurrence in French Guyana include
comments on the n~orphology/moryhometricsof the
specimens collected and details of its distribution
(Luc & Coomans, 1992).
35) X. imambaksi Loof & Maas, 1972 was described from 21 females collected from the rhizosphere
of citrus growing at Geyersvlijt, Surinam. The male
and the juvenile stages are unknown. The species has
also been recorded from Colombia, but as mo~yhological or biological data were not provided (Hunt,
1982) this identification requires to be confirmed.
36) X.inaequale Khan & Ahmad, 1977, originally
described from India, has been reported to occur in
Peru in soil samples collected around mango tree
roots at La Merced, in the jungle region. Morphometric data and illustrations obtained from three
females were presented (Lamberti et al., 1987a).
Subsequently, a further record was published of its
occun-ence in the rhizosphere of grapevine growing
at San Vicente, Chile, and morpho~netricdata obtained from six fernales were provided (Lamberti et at.,
1988). Further specilnens from Peru, collected from
the same host and locality (mango, La Merced), werc
exa~ninedby other authors (Alkemade & Loof, 1990)
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who, after comparing the specimens with types of X.
inaequale and X. rivesi Dalmasso, 1969, concluded
that their material as well as the Peruvian population
formerly identified as X. inaequale (Lamberti et al.,
1987a) should be regarded as X, rivesi. It may be
concluded that the occurrence of X. inaequale in
Latin America remains controversial and that the
identification of specimens from Latin America as
representing X. inaequale requires to be confirmed.
37) X index Thorne & Allen, 1950 transmits
grapevine fanleaf nepovirus (GFLV) and in Argentina this species was originally found associated with
grapevines infected with GFLV and the chromogenic
strain of the virus "grape yellow mosaic disease"
(Feldman & Pontis, 1963, 1964). Subsequently, it
has been determined that this species is widespread
in the viticultural region of the western part of the
country, where it has been necessary to introduce
strategies to control this virus-vector species (La Red
& Vega, 1970; Vega, 1978). It has also been recorded
in other regions associated with various plants but
not with GFLV (Luc & Doucet, 1990). In Brazil, it
wa= first detected at C e a h State, in the Northeast
region, associated with cashew (Ponte, 1986) and
later at Parana State, in the southern region, associated with grapevine (Lamberti et al., 1987b). The
main viticultural zone is situated at Rio Grande do
Sul State, in the extreme southern area of Brazil,
which is adjacent to Uruguay and north-east Argentina. The viticultural industry flourished after founder
planting stock material was introduced locally from
Europe by Italian immigrants during the early 1900s.
It has been speculated that X. index is present in this
region, however, there are no reports of GFLV
occurring in Brazil. Conversely, in Chile X. index is
considered to be the most important nematode pest
associated with grapevine and is present in 70% of
the vineyards in the metropolitan and central regions.
The nematode transmits GFLV in many of these
vineyards and strict control measures have been
introduced to ameliorate the extensive damage caused by the nematode and especially the virus
(Gonzalez & Valenzuela, 1968; Gonzalez, 1970;
Allen et al., 1971). In Peru, X. index has been found
in association with Vitk sp. at Huaral and Ica, in the
coastal region (Lamberti et al., 1987a).
38) X. insigne Loos, 1949, described from Sri
Lanka, exhibits a substantial variability in several
morphological characters, particularly tail length,
and at least two distinct forms called "long-tail" and
"short-tail or indicum" types are recognized. The
species has been recorded only once from Latin
America, from the rhizosphere of citrus growing in
Carapo, Trinidad (Bala, 1984; Hunt & Singh, 1984).
The specimens from this population resembled those

reported from Malawi, Africa (Luc & Southey,
1980), with nematodes from both populations having
an unusually long tail (Hunt & Singh, 1984).
39) X. italiae Meyl, 1953 was included in a list of
the most important plant-parasitic nematodes occurring in Cuba (Dias-Silveira & Herrera, 1995) and
was recovered once from the rhizosphere of an
unidentified host plant. Morphological and biological data were not provided, therefore this unique
record of the species occurring in Latin America
requires to be confilmed.
40) X. kmgi Lordello, 1955 is one of the most
frequently occurring species in tropical regions of the
world (Cohn & Sher, 1972; Luc & Hunt, 1978). It
is also relatively widespread in the USA (Frederick
& Tarjan, 1974; Robbins & Brown, 1991). Apart
from Brazil, from where a long list of reports of its
occurrence are available (see Costa Manso et al.,
1994), it has also been recorded in Argentina (Chaves, 1984; Luc & Doucet, 1990; Decraemer et al.,
1998), Colombia (Volcy, 1990), Martinique (Luc &
Coomans, 1992), Paraguay (Luc & Hunt, 1978),
Surinam (Loof & Maas, 1972) and Trinidad (Bala,
1984).
41) X. llanosum Siddiqi & Leme, 1990 has been
described only from the type locality, from soil
around grass roots at Llanos Orientales, Colombia
(Siddiqi & Lenne, 1990).
42) X. machoni Hunt, 1980, was described from
the rhizosphere of seagrape in Santa Lucia, West
Indies, Central America (Hunt, 1980). It has been
reported from north-east Brazil, where it was found
in uncultivated soil samples collected at 40-50 cm
depth at Ares, Rio Grande do Norte State (Monteiro, 1985). Except for spicule length, the Brazilian
specimens were slightly larger than those from the
type population. The species is restricted in its
distribution to northern Latin America and the Caribbean region.
43) X. macrostylum Esser, 1966 was originally
described from the rhizosphere of banana growing at
Guayaquil, Ecuador. It has also been reported from
Dominica (Hunt, 1976), Colombia (Hunt, 1982),
and Martinique (Luc & Coomans, 1992).
44) X. olyzae Bos & Loof, 1985, originally described from Nigeria, Africa, was also reported from
French Guyana (Luc & Coomans, 1992) with suficient morphological and morphometric data to
confirm its identification.
45) X pachtaicum (Tulaganov, 1938) Kirjanova,
1951 has a world-wide distribution (Lamberti &
Siddiqi, 1977; Brown & Taylor, 1987; Robbins,
1993). It has been reported in association with citrus
in Brazil (Ferraz, 1980), chive in Trinidad (Bala,
1984), walnut trees in continental Chile (Lamberti
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et al., 1988), and from Easter Island, Chile (Gallo,
1979). The reports of its occurrence in Latin America
require confirmation and at sites where it occurs it
is probably associated with planting material introduced from Europe, as is suspected for its
introduction into USA (Robbins & Brown, 1991). It
belongs to the X. americanum-group of species with
four juvenile stages (Halbrendt & Brown, 1993) and
although it was suspected to be a potential virus
vector in Italy (Giunchedi & Tacconi, 1974) and
Spain (Alfaro Garcia, 197l), unequivocal evidence
of it being a vector has not been published.
46) X. parasetariae Luc, 1958 (= X. attorodontm
Luc, 1961) has been reported from the rhizosphere
of black pepper and cacao during a nematological
field survey at nine locations in Para State, Amazonia
region, northern Brazil (Freire & Monteiro, 1978).
Morphological and biological data for the species
were not provided by the authors, therefore these
identifications require to be confirmed.
47) X. paritaliae Loof & Sharma, 1979 was described from Bahia State, north-east Brazil, being
found in soil around passion fruit roots at Ilheus.
Several subsequent Brazilian reports (Costa Manso
et al., 1994) showed that the species is polyphagous
and has a wide distribution in the countly. It has also
been reported from Peru (Lamberti et al., 1987a;
Alkemade & Loof, 1990) and French Guyana and
Martinique (Luc & Coomans, 1992), but not from
outside Latin America.
48) X. parvum Lamberti, Ciancio, Agostinelli &
Coiro, 1991 was the name proposed for specimens
collected from the rhizosphere of bread tree at
Caiman Brac, Jamaica, and originally identified as
X. diflusum (Lamberti & Bleve-Zacheo, 1979; Lamberti et al., 1991). It belongs to the X. arnericanurngroup and no other reports of its occurrence have
been published.
49) X, paulistanum Carvalho, 1965 was described
from single female and male specimens found in soil
around Myrciaria sp. roots at S5o Paulo City, S5o
Paulo State, in south-east Brazil (Carvalho, 1965).
No other records of the species have been published,
but a re-examination of the type specimens was used
to prepare a comprehensive redescription of the species and confirmed its taxonomic validity (Loof &
Luc, 1990; Luc & Coomans, 1993).
50) X. peruvianum Lamberti & Bleve-Zacheo,
1979 was described from specimens collected from
the rhizosphere of citrus at Lima, Peru. It was
subsequently recorded in Peru in association with
avocado, citrus, corn, and edible cane growing in
different geographical regions. The morphometrics
of these populations were similar to those of the type
specimens (Lamberti et al., 1987a). However, as
described previously for X.floridae, Xiphinema popu-

lations collected in Peru from the same hosts and
locations of those studied by Lamberti et al. (1987a)
were examined by other authols (Alkemade & Loof,
1990), who concluded that the specimens identified
as X. peruvianum should be regarded as X. calfomicum. Also, two females, collected from olive trees
growing at Tacna, Peru, which had been identified
as X. peruvianum were somewhat flattened and it was
suggested that the taxonomic status of these specimens required to be more accu~atelydetelmined
(Alkemade & Loof, 1990).XQhinemaperuvianum has
been reported to occur in Chile, in association with
peach and grapevine at Coinco and Peumo, respectively (Lamberti et al., 1988). However, when compared with X. peruvianum from Peru, the nematodes
from Chile had longer body and odontostyle lengths
and a more posteriorly situated vulva (Lamberti &
Bleve-Zacheo, 1979; Lamberti et al., 1987a), therefore the identification of these nematodes may also
require to be confirmed.
51) X. radicicola Goodey, 1936 has been reported
from Colombia (Hunt, 1982), but morphological or
biological data were not provided, nor were details
of the nematodes association with plant hosts or
information of the precise location of the sampling
sites. A report of the species occurring in Surinam
(Del Prado, 1962) also did not include ~norphometric
data and identification of these specimens could not
be confirmed (Loof & Maas, 1972). Xiphinema radicicola belongs to a small group of six species
characterized by monodelphic females (Loof & Luc,
1990), a characteristic which simplifies identification
of these species. However, the occurrence of this
species in Latin America requires to be confirmed.
52) X. riocaquetae Hunt, 1982 was described from
soil samples collected in a primary forest in the
Colombian Amazonas, and more recently it was
reported from French Guyana (Luc & Coomans,
1992). This is another species which apparently is
restricted in its distribution to the Amazon Basin.
53) X. rivesi Dalmasso, 1969 is the most widely
distributed member of the X. americanum-group in
the USA (Robbins, 1993). It is considered to have
been introduced from Guadeloupe to France, from
where the type population was identified (Brown &
Taylor, 1987). It has been recorded in Argentina in
soil around garlic roots growing at Los Talas, Buenos
Aires Province (Chaves, 1984). It has also been
reported from the rhizosphere of mango trees in Peru
(Alkemade & Loof, 1990). A population of Xiphinema from Peru was identified as representing X.
inaequale (Lamberti et al., 1987a), however in a
subsequent study the specimens belonging to this
population were identified as X. rivesi (Alkemade &
Loof, 1990). Recently, populations identified as Xiphinema cf. rivesi were reported from Belize, occurring
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in forest soil as well as in association with cultivated
plants such as cassava, pineapple and undetermined
vegetables (Bridge et al., 1996). Xiphinema rivesi has
a wide host range, is one of the species possessing
only three juvenile stages (Halbrendt & Brown, 1992,
1993; Robbins et a/., 1996) and is an efficient vector
of cherry rasp leaf, tobacco ringspot and tomato
ringspot nepoviruses (Brown et al., 1993). As a result
of the economic importance of X rivesi further
studies of the distribution of the species in Latin
America and the ability of Latin American populations to transmit nepoviruses are required.
54) X. setariae Luc, 1958, originally described
from Africa, is widely distributed and frequently has
been identified as A'. vulgare Tarjan, 1964, which was
made a junior synonym of X. setariae (Cohn & Sher,
1972). The synonymization was supported by other
authors (Loof & Luc, 1990; Heyns & Coomans,
1991) and several of the reports of X. vulgare refer to
the occurrence of the species in Latin America.
Subsequently, the synonymization of X. vulgatv with
X. setariae was rejected (Lamberti et al., 1995) and
consequently references to the occurrence of X.
setariae in Latin Arnerica require to be confirmed as
several, if not all, such reports may refer to X. vulgare.
In Latin America the occurrence of X. setariae/X.
vulgare is widespread and the species 'has/have been
reported from Argentina (Chaves, 1984; Luc &
Doucet, 1990), Brazil (many reports listed by Costa
Manso et al., 1994), French Guyana (Luc & Coomans, 1992), Guadeloupe (Kermarrec & Scotto la
Massese, 1972), Martinique (Scotto la Massese,
1969; Luc & Coomans, 1992), Peru (Lamberti et al.,
1987a; ALkemade & Loof, 1990), Santa Lucia (Hunt
& Towle, 1979), Surinam (Loof & Maas, 1972), and
Trinidad and Tobago (Bala & Hosein, 1996).
55) X. surinamense Loof & Maas, 1972 was
originally described from citrus and passion fruit at
Lelydorp, Surinam. Another local population recorded earlier had been erroneously identified as X.
rotundatum (den Ouden, 1965). The species appears
to be widespread in Brazil where it has been recorded
on numerous occasions from cultivated and uncultivated soils (Costa Manso et al., 1994). In Argentina,
it was found in the Provinces of Cordoba, from
grasses, and Missiones, from unidentified hosts
(Chaves, 1984; Luc & Doucet, 1990). It has also
been reported from French Guyana, a neighbouring
countly of Surinam, and is apparently widely distributed in northern South America and the Caribbean
region (Luc & Coomam, 1992). Decraemer et al.,
(1998) reported that the structure of the uteri in the
reproductive system of females from Argentina differed from previous descriptions: the proximal part
of the uterus in the posterior branch was clearly
differentiated from a narrower strongly developed

muscular median uterus filled with spiniform crystalloid structures; uterus in the posterior branch was
long, grandular, and clearly dserentiated.
56) X. utahense Lamberti & Bleve-Zacheo, 1979,
a member of the X. americanum-group, was described
from specimens collected at Cold Creek, Utah, USA,
and subsequently specimens from Oregon were identified as being representatives of this species
(Larnberti & Golden, 1986). From outside USA,
only a single female specimen extlacted from a soil
sample collected at La Comunidade Pica, in Chile,
has been reported (Lamberti et al., 1988). This
identification requires to be confirmed. Xiphinema
utahense is a putative vector of tomato ringspot
nepovirus in Oregon (Lamberti & Roca, 1987), but
unequivocal evidence of its ability to transmit virus
has not been published (Robbins & Brown, 1991;
Brown et al., 1993).
57) X. vuittenezi Luc, Lima, Weischer & Flegg,
1964, described originally from Germany, has been
recorded only from Chile, associated with grapevine
(Allen et al., 1971) and apricot trees (Lamberti et al.,
1988). It is an important parasite of grapevine in
Europe, from where infected planting material was
apparently imported into USA (Robbins & Brown,
1991). Thus, as for X. index, it is suspected that X.
vuittenezi was introduced from Europe to Chilean
vineyards.
58) X. vulgatv Tarjan, 1964, has been reported to
occur in Latin America - see X. setariae for details.
59) A'. cubense Razjivin in Razjivin, O'Relly &
Milian, 1973 was described from specimens collected
from the rhizosphere of sugar-cane growing in Cuba
(Razjivin et al., 1973). Females of the species,
according to the original description, apparently have
a reduced posterior genital branch, a feature which
is unique within the Xiphinema genus. No other
reports of the species have been published. It has
been proposed that X.cubense be considered a species
inquirenda (Loof & Luc, 1990).
60) Xiphinema spp. have been reported many
times in Latin America but only to generic level. In
addition to the countries previously mentioned, the
genus has also been reported from El Salvador,
Nicaragua, Puerto Rico (Escobar, 1978), and Venezuela (Loof, 1964; Torrealba, 1969; Yepez &
Meredith, 1970). It is likely that many of these
reports refer to known species, however, some reports may refer to undescribed species.

DISCUSSION
Nematodes represent some of the earliest taxa and
continental land formation occurring within a geological time scale offers reasonable insight of possible
evolutionary pathways and dispersal of these orga-

M. E. Doucet et a/.

nisms, including the bngidoridae. Absence and
presence of nematodes at the continental level,
especially their associations with indigenous flo~a,
can be used to explain the origins and subsequent
development and dispersal patterns of families, genera and even species. Knowledge of the occurrence
and current distribution of members of the Longidoridae in Latin America provides much usehl
information on the biology of the genera and species.
Also, an assessment may be made as to which species
are probably indigenous and which have been introduced to the region through human activities.
However, vast tracts of Latin America remain
little explored and research into nematodes as potential pests or vectors of diseases of cultivated crops has
been little developed in most countries. Thus, as
shown in this report, the occurrence of Longidoridae
in Latin America mainly reflects the distribution and
individual research interests of nematologists working in the region.
More than half of the species reported to occur
in Latin America have been identified from specimens collected at one, or only a few locations, viz.
Paraxiphidorus michelluci, Xiphidorus achalae, X.
uruguayensis, Xiphinema guillaumeti. In some instances, as for the genus Longidoroides, the unique record
was based on the examination of only a single, or at
best, a few specimens. Also, many of the reports do
not provide morphological and/or biological data,
thus preventing the reported species identification
from being assessed. Species identification in these
reports require to be confirmed, as do many of the
earlier records which probably more accurately refer
to species described after the publication of the
original report. For example, specimens identified
from Surinam as Xiphinema rotundatum (den Ouden,
1965) were subsequently re-identified as X. surinamense ( b o f & Maas, 1972) when this species was
described.
For the genus Longidorus only one species, L.
laevicapitatus, was identified, being found mostly in
countries of Central America. Other records of the
occurrence of Longidorus nematodes in Latin America most frequently refer to the inclusion of the
genus in lists of nematode genera found during field
surveys. Longidoroides has only been identified as a
single female specimen in a sample from Brazil.
Thus, this genus, together with Paralongidorus which
has not been reported from Latin America, probably
originated just prior or immediately after the breakup of Gondwanaland (Coomans, 1996). Conve~sely,
Paraxiphidorus and Xiphidorus species have been
recorded exclusively from Latin America. Paraxiphidorus, currently comprised of only three described
and one putative species, is restricted to Argentina
and Uruguay and Xiphidorus which is also comprised

of only a few valid species has been reported only
from Argentina, Uruguay and Brazil. Thus, it may
be concluded that these two genera are relatively
new, originating in Latin America after the separation of the southern Americas from Africa. Also, that
these nematodes probably dispersed northwards from
the southern part of Latin America. The data collated
here provide additional support to the suggestion that
these genera originated in Latin America after the
break-up of Gondwanaland and have remained relatively isolated in this region (Coomans, 1996).
The genus Xiphinema largely prevails as a number
of species in Latin America. Some distinct dispersal
patterns are apparent for these nematodes, i.e., one
group, including X. elongatum, X. krugi, X. setariae,
X. brasiliense, possibly X. brevicolle, and other widely
distributed species, occurring in several Latin American countries and in southern Africa is probably
indicative of their early dispersal from southern
Gondwanaland, prior to its break up (Coomans,
1996). A second group, including X. guillaumeti, X.
colombiense, X. riocaquetae, X. clavicaudatum, X.
imambahi, X. filicaudatum, X. macrostylum, X. machoni, X. llanosum, and possibly X. dimidiatum, is
apparently indigenous to the Amazon Basin region
(comprised of the Peruvian Amazonas, Colombian
Amazonas, Brazilian Amazonas State, French Guyana and Surinam), as the records of occurrence of
these species are relatively few and are restricted to
a limited zone of Latin America, viz., northern South
America including the Caribbean islands. Xiphinema
surinamense is widespread in Latin America, has not
been reported from elsewhere, thus its origin is
probably similar to that of the Xiphidorus species.
Loof & Luc (1990) in their polytomous key for
identifying Xiphinema nematodes established, and
used in subsequent supplements to their key (Loof &
Luc, 1993; Loof et al., 1996), eight groups of species
based primarily on characteristics of the female
reproductive system. Approximately one third of the
putative members of the X. americanum-group and
of Group 8 species (females with two equal genital
branches, without uterine differentiation; tail short,
rounded) have been reported to occur in Latin
America. All members of Group 2 (females with the
anterior ovaly absent) are reported present in this
region, as are about half the members of Group 1
(females with the anterior genital branch absent).
Also, whereas 7 of the 76 species comprising Groups
4 and 5 occur in Latin America no representatives
of the 56 species comprising Groups 3, 6 and 7 have
been reported from this region (Table 1). It may be
concluded therefore that Latin America probably
represents a primary area in which species of Xiphinema with the anterior ovary or anterior genital
branch absent have evolved.

Longidorid nematodes from Latin America
The X. americanum-group of species can be separated into two biological groups, i.e., those having
three (X. califomicum, X. rivesi) and those having four
(X. brevicolle, X. pachtaicum) juvenile developmental
stages (JDS). In Latin America, reports of those with
three JDS probably reflect a southerly dispersal of
these species from North America (Coomans, 1996).
With reference to the ability of several species to
transmit nepoviruses, e.g., X. californicum and X.
rivesi (Brown et al., 1993, 1994), several areas most
a t risk in South America can now be clearly defined,
viz., Argentina, Brazil, Chile and Peru.
Longidorid nematodes cause substantial damage
by their direct feeding o n roots of a wide range of
crop plants. Also, several species occurring in Latin
America are efficient vectors of nepoviruses which
cause economically important diseases to many fruit,
o r n a m e d and crop cultivars. The data collated here
provides a rationale to pursue the development of
coordinated, intensive, collaborative research on nematode-virus interactions in these countries. Such
research is a pre-requisite for establishing preventative and control strategies to ameliorate the detrimental impact of these nematodes and viruses o n
National agriculture and horticulture industries.
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Doucet M.E., Ferraz L.C.C.B., Magunacelaya J.C., Brown D.J.F. B c ~ p e s a e ~ o cA~ pacnpoc-rpab
Hewe JIOHIuAOpAA B ~ ~ ~ T H H C~KWO P
~ ~M K ~ .
Pesio~e. llpenc~aarrew naHHbIe no sc-rpesaeM0cTt.i A pacnpenenemlo HeMaToA c e ~ e f i c ~ a a
Longidoridae B ~ ~ T U H C K AMepMKe.
O ~ ~
Coo6utae~cr! 06 06~ap)CUe~AI-in f f T w e c m geTbIpex
BaJIHJIHbIX BklJIOB, OAHOM) Bwa HeflCHOIQ CACTeMaTK'leCKOIQ IIOJIOXeHHII A HOBOIQ, n0Ka He
onucawroro s m a B 24 cTpaHax s m m peIuoHa. B ~ O J I ~ I U H H C TcnyuaeB
B~
onpeneneme 0 6 ~ a p y m e ~ HbIX JIOHrUaOpMA 6bu0 IIpOBeAeHO TOJIbKO A 0 pOAa. Ha Teppl.ITOpMM peMOHa OTMe'ZeHbI
Longidomides, Longidoms, Paraxiphidorus, Xiphidorus and Xiphinema. n p e ~ n o n a r a e ~ c frTo
l, B ~ M
p o ~ Longidoroides,
o ~
Longidoms H HecKonbKo BMAOB Xiphinema 3 a ~ e c e m 1B J I ~ T H H C K ~PLMepwy,
IO
TOrAa KaK Paraxiphidotus, Xiphidoms A HeKOTOpbIe ApJTHe BHAbI Xiphinema M O W WMeTb MeCTHOe
npoucxoweme. Henosupycbr 6bmki BbmeneHbI OT HeonpeAeneHmIx no sAAa Longidoms ~3 nepy.
C o o 6 ~ a e - ro~ B~~ ~ A M O C B I I ~HeMaToA,
A
O T H O C R I I I ~ C I I K KoMnneKcy s w o s Xiphinema americanum
SenSU ht0, C HenOBUpyCaMli KOJIbWWOCTM JIMCTbeB Ta6aKa H TOMaTOB B nepy H % . J I A He~aTOnb1
.
index 6bmA CBII3aHbI C HeITOBApyCaMM JIMCTbeB BAHOrpaAa B A ~ E H T M H
H ~
% J I A . Coo6rrrae~cfl0
B3aHMOCBX3H JIOHIXJlOPMAC pa3JIM9HbIMM KYJIbTYPHbIMM A AHKOPaCTYlllMMH PaCTeHHSIMM ~ ~ B T M H C K O ~
A ~ e p u w . Aenae~crr BbIBOA 0 H ~ O ~ X O A H M O C T AKOOpAHHaUMki pa6o.r IIO JIOHMAOpMAaM A
HenosupycaM B peIuoHe c uenbm pa3pa60~m Mep A c?pa.reml.i Mep 3 a m b 1 CenbcKoX O ~ I I ~ ~ C T B ~ HKYJIbTYP
H~K
OT 3TUX HeMaTOA A BAPYCOB.

