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Summary. The occurrence and geographical distribution in Slovakia of members of the Longidoridae was 

comprehens~vely examined during 1992 and 1993 and the occurrence of Trichodoridae in potato crops was 

also recorded. Nine Longidorus, one Paralongidorus and seven Xiphinema species were identified from soil 
samples collected in vineyards, orchards, hedgerowsand forests. Additionally, from samples collected in potato 
fields, one Paratrichodorus. and two Trichodorus species were identified. Longidorus leptocephalus and P. 

rnuimus occurred throughout the country whereas the other Longidorus species were restricted to discrete 
areas. Xiphinema tayfori was widely distributed throughout Slovakia, X. vuittenezi was widespread in the 

warmer southern areas, and the other Xiphinema species had more localised distributions usually associated 
with particular soil or climatic characteristics or plant hosts. Longidorid nematodes were frequently recovered 
as populations comprised of two or more species. Trichodorussimilis was present in the west, and T .  primitivus 

and Paratrichodorus pachydermus in the east of the country, but trichodorids were not found in samples from 
the principal potato growing area. Southern Slovakia, which has relatively warm soil temperatures, appears to 
be the northern limit of the distribution of several species considered to indigenous to the Mediterranean region, 

viz. X. italiae, X. pachtaicum and X. similis. 
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Most of the records of the occurrence and 

distribution of longidorid and trichodorid nematodes 

in former Czechoslovakia have been the result of a few, 
restricted surveys, mostly in orchards and vineyards 

(Erbenova, 1975; Liskova, 1980; Liskova & Sabova, 
1973b), or from investigations of associations with 

plant virus diseases e.g. Longidorus euonymus and 

Xiphinema vuittenezi associated with euonymus 

mosaic virus in spindle trees (Mali & Vanek, 1971, 
1972; Mali & Hooper, 1974; Mali et al., 1975). Surveys 
to determine the presence of longidorids in vineyards 
and fruit orchards revealed the presence of several 

Longidorus, Paralongidorus and Xiphinema species 

(Jiskova et al., 1992). Little information is availableon 

the occurrence of trichodorid nematodes, only 

Paratrichodorus pachydermus having been reported 

from vineyards in East Slovakia (hskova, 1980; 

Liskova & Valocka, 1977). With the separation of the 

Slovak and Czech Republics, a systematic survey 
of longidorid and trichodorid nematodes was 

undertaken in Slovakia during 1991 and 1992 which 
established several new records of the occurrence of 

Longidoridae (hskova et al., 1993). Based on a 

comprehensive survey and records from the literature, 

in this paper we provide an appraisal of the occurrence 
and distribution of Longidorus and Xiphinema 

species from several different habitats in Slovakia, and 
also of trichodorids present in the main potato 

producing area and in two areas of light sandy soils in 
West and East Slovakia. Furthermore, analyses of 

associations between species and several edaphic 

factors are provided. 



M. Liskova. D.  J .  F. Brown and C. E. Taylor 

M A T E R I A L S  A N D  METHODS 
A comprehensive survey was undertaken in the 

main cultivated areas in Slovakia during the spring and 
autumn of 1991 and 1992, when the ground was 

neither frozen nor parched, to obtain representative 
soil samples from a majority of the 10 km map squares 

denoted by the Slovak National Grid. Samples were 

collected from fruit orchards, vineyards, hedgerows 
and stands of coniferous or deciduous trees. Samples 
were also collected from fields in the main potato 

producing areas. Composite samples of c .  5 kg were 

collected at 20-40 cm depth in vineyards and potato 
fields and at 20-30 cm depth in fruit orchards, in the 
rhizosphere of the plants sampled. 

A total of 221 vineyards were sampled in 109 
localities throughout the vine growing areas of 
Slovakia. Vines are mainly grown in southern Slovakia 
at an altitude of 100-200 m as1 on soils ranging from 

sands to loams. In Slovakia thevineyardsarecultivated 
throughout the growing year to maintain them free of 

weeds. The principal wine cultivars are Burgund, 
Frankovka, Muller-Thurgau and Reisling grown on 

Berlandieri-Riparia, Riparia-Rupestris and Portalis 
root-stocks and the table cultivars are Cabianska 

Perla, Kosut and Malinger which are grown on Berlan- 

dieri-Riparia and Riparia-Rupestris root-stocks. 
A total of 132 samples were collected from 96 fruit 

orchards mainly in southwest, east and central 

Slovakia. The orchards are a t  an altitude of 100-650 rn 

as1 on sand, to loamy soils and receive 500-800 mm 
rainfall each year which compares with 400-600 mrn 

rainfall in the viticulture areas. In Slovakia the fruit 
orchards mainly remain uncultivated throughout the 

year thus providing an extensive ground-cover 
consisting of a variety of weeds and grasses. Soil 

samples were also collected from 22 hedgerows (27 
samples) and 13 stands of trees (1 7 samples). A total 

of 4 1 samples were collected from 32 fields in the main 

potato production areas. 

Soil samples were transported by road or rail to 
the Parasitological Institute and immediately placed in 

a refrigerator at 4" C. Subsequently, and not later than 
4 wk, nematodes were extracted from 500 g sub- 
samples by a decanting and sieving method with final 

separation overnight by Baermann funnel (Brown & 

Boag, 1988). Both longidorids and trichodorids were 
hand-picked from the resultant suspensions of 

nematodes, heat-killed at 60" C, fixed in hot FAA and 

Fig. 1 .  Number of 10 km. map squares, denoted by the Slovak Republic National Grid, from which soil samples were collected. 
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then processed to anhydrous glycerol and mounted on L. elongatus has been redescribed at least nine times 

microscope slides for identification. 

RESULTS 

Occurrence  and  distribution of 
s p e c i e s  

Soil samples were obtained from 141 of the 10 km 

map grid squares which represents about 40% of the 
total land mass of Slovakia and 75% of the cultivated 

land (Fig. I ) .  The total number of longidorid species 

identified were seven Xiphinema, nineLongidorus and 

one Paralongidorus plus populations of two uniden- 
tified Longidorus spp. Prior to the survey a few records 

existed of the occurrence of X. vuittenezi (Mali & 
Vanek, 1971) and X. brevicolle (Liskova & Sabova, 

1973a). The most frequently encountered species was 

X. vuittenezi which was recovered from 99 of 221 soil 

samples collected in vineyards, with population 
densities of.up to 195 individuals per 500 g soil. This 

species is particularly prevalent in the southwest 

region and was also recovered from 19 samples 
collected in orchards, two from hedgerows, and one 

from potato. 

Trichodorid nematodes were recovered from 5 out 
of 41 samples collected from potato fields and the 

samples containing trichodorids were from fields 

outside the main potato production area. 

Longidorus 
L. aftenuatus Hooper, 196 1 (Fig. 2) was recovered 

from two samples collected from an  orchard at Stitnik 

in central Slovakia and in a forest at Moca, on the bank 

of the river Danube, respectively. 

L. caespiticola Hooper, 196 1 (Fig. 2) occurred in 

only one sample collected in an  orchard a t  Tulcik in 

northeast Slovakia. 

L. closelongatus Stoyanov, 1964 (Fig. 2) was 

found only in two of five samples from the rhizosphere 

of pine trees growing in west Slovakia. 

L. elongatus (de Man, 1876) Thorne & Swanger, 
1936 (Fig. 2) occurred very infrequently in orchards 

and vineyards and was not found in any of the 
hedgerows sampled nor in association with any trees. 

(Jacobs & Heyns, 1987) and is regarded by some as a 
species complex; specimens from the few populations 

from Slovakia were morphologically similar to those 

described from Britain by Hooper (1961). 
L. euonymus Mali & Hooper, 1974 (Fig. 2) was 

described from specimens obtained from the 

rhizosphere of spindle trees (Euonymus europaeus L.) 
in west Slovakia (Mali & Hooper, 1974). During the 

present survey specimens of this species were 

recovered from a potato field in the region of the type 

locality and from a single sample collected in a 
vineyard at Hostice in south Slovakia. 

L. juvenilis Dalmasso, 1969 (Fig. 2) was recovered 
from five samples collected in vineyards on the bank of 

the river Danube at Moca and Zlatna na Ostrove in 

southern Slovakia. Morphometrics of specimens from 

both locations were within the range of measurements 
of the original description (Dalmasso, 1969) which is 

based on specimens from southern France (Liskova et 
al., 1993). This species occurs relatively frequently in 

northern Italy and southern France and Liskova et al. 

(1993) speculated that as  the samples from the banks 

of the Danube were adjacent to ancient Roman camps 
the nematodes could have been introduced with 

planting material during the Roman occupation. 

L. leptocephalus Hooper, 1961 (Fig. 2) was the 

most frequently occurring and widely distributed of 
the 9 Longidorus species recovered in Slovakia. It 

occurred in 28 of 56 orchards sampled in the central 
and eastern regions, mostly in association with apple, 

cherry and plum trees, but was found in only two of 40 
orchards in the southern region. It was also present in 

one of two samples from spindle spruce trees (Picea sp) 
and in two samples from potato fields but was not 

recovered from samples collected in vineyards. This 
species is regarded as indigenous to northern Europe 

(Brown & Taylor, 1987) and thus its frequent 

occurrence in Slovakia is remarkable; records of this 

species occurring in southern Poland and Germany are 
of doubtful identification. Comparison of the 

morphometrics of L. leptocephalus from Slovakia with 

those from populations from elsewhere in Europe 

confirmed that the populations occurring in Slovakia 




















