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Summary  
 
Data on the distribution of Longidoridae and nepoviruses 
in Bulgaria and Slovenia are summarized. Six species of 
Longidorus (L. apulus, L. attenuatus, L. arthensis, L. fas-
ciatus, L. elongatus, L. macrosoma), one Paralongidorus 
species (P. maximus) and three Xiphinema species (X. 
diversicaudatum, X. index, X. rivesi) are known as natural 
vectors of nine nepoviruses in Europe. Currently, 10 and 
13 species of Xiphinema; 6 and 15 of Longidorus are re-
ported to occur in Slovenia and Bulgaria, respectively. 
Paralongidorus maximus has been reported only in Bul-
garia. Among the virus vector species X. index, X. diversi-
caudatum and L. elongatus occur in both countries, X. 
rivesi only in Slovenia and L. attenuatus, L. macrosoma, X. 
italiae and P. maximus only in Bulgaria. A report of X. 
index and Grapevine fanleaf virus (GFLV) in Bulgaria was 
related to transgenic grape tolerance to the same virus. 
Nepoviruses have been reported from Slovenia, but despite 
an evident relationship in the occurrence of GFLV and X. 
index in several vineyards the only laboratory proven 
transmission is that of TRSV and ToRSV to bait plants by 
a Slovenian population of X. rivesi. 
 
Keywords: distribution; longidorids; Longidorus; nepovi-
ruses; Xiphinema 
 
Introduction 
 
The discovery of the transmission of grapevine fanleaf 
nepovirus (GFLV) by Xiphinema index Thorne & Allen, 
1950 in vineyards in California (Hewitt et al., 1958) and 
subsequent studies in Europe (Harrison, 1961, 1964; Cad-
man, 1963) stimulated research on virus vector nematodes 
and their associated viruses and interactions in different 
crops (Taylor & Brown, 1997; MacFarlane et al., 2002). 
Much progress has been achieved in elucidating the sys-
tematics, taxonomy, phylogeny, ecology and distribution of 
the family Longidoridae (Alphey & Taylor, 1986; Hunt, 

........  
 
1993; Coomans et al., 2001; Ye et al., 2004; He et al., 2005) 
and methods for identifying species, including those of eco-
nomic importance, have been developed (Abrantes & San-
tos, 1997; Arias & Bravo, 1997; Brown & Halbrendt, 1997; 
Ye & Robbins, 2004; De Luca et al., 2004; Hübschеn et al., 
2004). However, the taxonomic status of most species be-
longing to the Xiphinema americanum group, which are the 
principal nematode vector species in North America, re-
mains controversial, with many species showing rather uni-
form morphology and separated only by minor differences 
(Lamberti et al., 2000). Sampling and extraction methods 
for virus vector nematodes are reviewed by Brown and Boag 
(1997) and Ploeg and Brown (1997). A considerable amount 
of effort has been focused on the transmission process resul-
ting in the development of methods and criteria for assessing 
the virus transmission of plant viruses by longidorid nema-
todes (Trudgill et al., 1983) and better understanding of the 
discrete processes and mechanisms involved in the success-
ful transmission and virus and vector specificity (Brown & 
Weischer, 1998; MacFarlane et al., 2002). 
Particular effort has been devoted to developing techniques 
enabling detection and identification of nepoviruses both in 
nematodes and in plants, including sap transmission tests, 
electron and confocal microscopy, and molecular tech-
niques (Duarte & Brown, 1997; Wang & Gerderich, 1998,; 
Digiaro et al., 2007). 
Currently, eight Longidorus, one Paralongidorus and nine 
Xiphinema species have been proven as natural vectors of 
12 of the 38 putative members of the genus Nepovirus 
(MacFarlane et al., 2002). 
These viruses threaten crop production by reducing yield, 
affecting quality, delaying ripening, changing aromatic 
profiles, and limiting the economic life-span of affected 
agricultural and horticultural sites. The purpose of this 
study is to provide a review of the distribution of longi-
dorid nematodes in Bulgaria and Slovenia based on litera-
ture sources and new samplings. 
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Materials and methods 
 
Soil samples were collected about the roots of host plants 
from different locations in Slovenia and Bulgaria. Sam-
pling was carried out with an auger at 10 – 30 cm depth. 
Approximately 500 cm3 of a collected soil sample was 
gently mixed and divided to 200 cm3 sub-samples. Nema-
todes were extracted from the soil using a decanting 
method (Hooper, 1986) followed by the Baermann funnel 
technique. Extracted longidorid nematodes were picked by 
hand and fixed in TAF or 4% formalin solution for 
morphometrical identification of the species.  
The geographical data of locations were collected from the 
literature and with GPS device in case of findings after 

1999. The nematodes distributions maps were created 
using ArcGIS 9.3 (ESRI, Redlands, USA) software.  
 
Results and discussion 
 
At present, six species of Longidorus: L. apulus Roca and 
Bleve-Zacheo, 1977, L. arthensis Brown, Grunder, 
Hooper, Klinger and Kunz, 1994, L. attenuatus Hooper, 
1961, L. elongatus (De Man, 1876) Thorne and Swanger, 
1936, L. fasciatus Roca and Lamberti, 1981, L. macrosoma 
Hooper, 1961, one of Paralongidorus: P. maximus 
(Bütschli, 1874) Siddiqi, 1964) and three species of 
Xiphinema: X. diversicaudatum (Micoletzky, 1927) 
Thorne, 1939, X. index Thorne and Allen, 1950, X. rivesi 

Table 1. Longidorid species and their associated viruses reported to occur in Bulgaria (BG) and Slovenia (SLO) 
 

Species BG SLO Viruses BG SLO 
Longidorus aetnaeus +     
Longidorus attenuatus +  Raspberry ringspot (RpRSV) 

Tomato black ring (TBRV) 
+ 
+ 

 
 

Longidorus distinctus  +     
Longidorus caespiticola +2 +    
Longidorus closelongatus +     
Longidorus elongatus + + Raspberry ringspot (RpRSV) 

Tomato black ring (TBRV) 
+ 
+ 

 
 

Longidorus euonymus +     
Longidorus fagi +     
Longidorus fasciatus   Artichoke Italian latent (AILV) +  
Longidorus helveticus  +    
Longidorus intermedius +     
Longidorus leptocephalus + +    
Longidorus juvenilis  + Raspberry bushy dwarf virus (RBDV) 1  + 
Longidorus macrosoma +  Raspberry ringspot (RpRSV) +  
Longidorus moesicus + +    
Longidorus pisi +     
Longidorus profundorum +     
Longidorus vineacola +     
Paralongidorus maximus +  Raspberry ringspot (RpRSV)   
Xiphinema basilgoodeyi  +2    
Xiphinema diversicaudatum + + Arabis mosaic (ArMV) 

Strawberry latent ringspot (SLRSV) 
+ 
+ 

+ 
 

Xiphinema globosum  +    
Xiphinema italiae +  Grapevine fanleaf (GFLV) +  
Xiphinema index + + Grapevine fanleaf (GFLV) + + 
Xiphinema ingens +2     
Xiphinema neovuittenezi +     
Xiphinema pirinense +     
Xiphinema rotundatum  +2    
Xiphinema turcicum +2     
Xiphinema vuittenezi + +    
Xiphinema americanum sl  +    
Xiphinema brevicollum  +    
Xiphinema incertum +     
Xiphinema rivesi  + Tobacco ringspot (TRSV) 

Tomato ringspot (ToRSV) 
+ 
+ 

 
 

Xiphinema simile +     
Xiphinema pachtaicum + +    
Xiphinema parasimile +     
Xiphinema taylori +     
Vector unknown   Grapevine Bulgarian latent virus (GBLV) +  

1 The role of L. juvenilis in RBDV transmission is under investigation (see text).  
2 should be confirmed with additional investigations
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Dalmasso, 1969, are known as natural vectors of nine 
nepoviruses in Europe (MacFarlane et al., 2002; Širca et 
al., 2007b,; Mavrič Pleško et al., 2009) also X. italiae 
Meyl, 1953, which has been reputed to transmit GFLV in 
Israel (Cohn et al., 1970), occurs in Europe. In a series of 
experiments (Catalano et al., 1992), this virus was not 
detected in, nor transmitted by X. italiae populations 
originating from vineyards in southern Italy. Recently, 

GFLV was detected in X. italiae specimens from a vine-
yard in south-western Bulgaria (Širca et al., 2010). 
Currently, 10 and 13 species of Xiphinema; 6 and 15 of 
Longidorus are reported to occur in Slovenia (Urek et al., 
2003a, b; Urek & Širca, 2005; Širca & Urek, 2004; Širca et 
al., 2007a, b; Širca & Urek, 2009) and Bulgaria (Lamberti 
et al., 1983; Peneva et al., 2005; Lazarova et al., 2008; 
Mincheva et al., 2008), respectively (Table 1). However, 

 
Fig. 1. Distribution of virus vector nematode species of the genus Longidorus in Bulgaria 

 
Fig. 2. Distribution of virus vector nematode species of the genus Longidorus in Slovenia 
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some of these records require confirmation e.g. L. caespiti-
cola, X. ingens and X. turcicum for Bulgaria and X. basil-
goodeyi, X. elongatum and X. rotundatum for Slovenia. 
Among the virus vector species, X. index, X. diversicau-
datum and L. elongatus occurred in both countries, X. 
rivesi was found only in Slovenia and X. italiae, L. attenu-
atus, L. macrosoma and P. maximus were reported only 
from Bulgaria. Here we present the current situation in 

Bulgaria and Slovenia concerning the occurrence and dis-
tribution of longidorid nematode vectors (Figs 1 – 4) and 
their associated nepoviruses.  
Longidorus attenuatus has been reported from vineyards 
and black currant in several localities only in Bulgaria 
(Choleva-Abadjieva, 1975; Katalan-Gateva et al., 1982; 
Choleva & Budurova, 1983). 
 

 
Fig. 3. Distribution of virus vector nematode species of the genus Xiphinema in Bulgaria 

 
Fig. 4. Distribution of virus vector nematode species of the genus Xiphinema in Slovenia 
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Longidorus macrosoma - was associated with raspberry in 
one locality in Bulgaria (Choleva et al., 1992). 
Paralongidorus maximus - was found in only one vineyard 
in Galata (Lamberti et al., 1983).  
Xiphinema rivesi - was recovered from several locations in the 
western part of Slovenia, close to the Italian-Slovenian border 
(Urek et al., 2003b,Urek et al., 2005) and subsequently was 
proven as a vector of tobacco ring-spot virus (TRSV) and 
tomato ring-spot virus (ToRSV) (Širca et al., 2007b). 
Longidorus elongatus - is comparatively rare in Bulgaria, 
reported from vineyards and strawberry fields (Choleva-
Abadjieva, 1975; Choleva et al., 1992). In Slovenia it has 
been reported from vineyards and maize fields, but only in 
the western part of the country (Urek et al., 2003a). 
Xiphinema diversicaudatum - is widespread in both count-
ries in association with various cultivated plants (grape-
vine, forest trees seedlings, roses, raspberries) and wild 
vegetation (Choleva & Budurova, 1983; Choleva et al., 
1992, Lamberti et al., 1983; Peneva & Choleva 1992; Urek 
et al., 2003a) and riparian vegetation in Bulgaria (Lazarova 
et al., 2010). 
Xiphinema index - is common in vineyards and orchards in 
Bulgaria (Stoyanov & Kostadinov, 1975; Choleva-
Abadjieva, 1975; Lamberti et al., 1983) and has frequently 
been found in association with Salix spp along rivers (Laz-

arova et al., 2010). This species is reported from vineyards 
and fig only in the western part of Slovenia (Urek et al., 
2003a; Urek & Širca, 2005).  
Xiphinema italiae - occurs frequently in Bulgaria associ-
ated with different crops, especially grapevine and fruit 
trees (Stoyanov & Kostadinov, 1975; Choleva-Abadjieva, 
1975; Lamberti et al., 1983, Peneva & Choleva, 1992b), 
also with river bank vegetation (Lazarova et al., 2010).  
Longidorus juvenilis - was recorded from two sites in the 
north-eastern part of Slovenia in association with grape-
vine (Širca et al., 2007). Recently, Raspberry Bushy Dwarf 
Virus (RBDV) was detected from different grapevine vari-
eties in Slovenia and also was recovered from L. juvenilis 
specimens soon after they were collected in the field as 
well as after 4 and 8 months of storage of infested soil in a 
refrigerator (Mavrič Pleško et al., 2009). The role of L. 
juvenilis in virus transmission, however, is not clear, yet 
and is still under investigation. 
Several nepoviruses (Table 1) have been reported from 
Bulgaria (Martelli, 1993,; Kamenova et al., 2007; Yanku-
lova et al., 2007; EPPO data). Currently, the only report of 
a relationship between X. index and Grapevine fanleaf 
virus in Bulgaria refers to transgenic grapes tolerance to 
the same virus (Tsvetkov et al., 2003). Recently, GFLV 
was detected in X. italiae specimens originating from a 

 
 

Fig. 5. GFLV infected grapevine cv. “Refošk”: A – fanleaf symptoms on infected leaves, B – different patterns of discolorations on GFLV 
infected vine, C – healthy vine, D – modification of grapevine “internodium” length, left: healthy vine, right: GFLV infected vine 
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grapevine in Bulgaria, (Širca et al., 2010). 
Several nepoviruses have been reported from Slovenia 
(Table 1, Pompe et al., 2007; EPPO data), but despite an 
evident relationship between GFLV and X. index in several 
vineyards, only the transmission of tobacco and tomato 
ring-spot nepovirus (TRSV) and (ToRSV) to bait plants by 
a Slovenian population of X. rivesi has been verified in the 
laboratory (Širca et al., 2007b). However, these two vi-
ruses do not occur in Slovenia (Geric Stare et al., 2009). 
Nepoviruses ArMV and GFLV, and the Idaeovirus RBDV 
are frequently found in grapevine production areas 
throughout Slovenia (Geric Stare et al., 2009) and GFLV 
infection can be recognized by distinct symptoms (Fig 5) 
in grapevine varieties.  
A wide range of horticultural and agricultural crops are 
affected by longidorid nematodes and their associated 
viruses but these virus and crop interactions have not yet 
been sufficiently studied in Slovenia and Bulgaria. Conse-
quently, more extended research on longidorid nematodes 
and their associated nepoviruses is now being conducted in 
these two countries in order to develop and establish con-
trol strategies for reducing the detrimental impact of these 
pathogens on agriculture and horticulture. 
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