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Oriental, Spain. The genus Prodorylaimus Andrassy,
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Summary. Four species of the genus Prodorylaimus Andrksy, 1959 were recovered from soil samples
collected mainly in natural areas from south-eastem Spain. Descriptions, measurements and illustrations
of P. acris (Thome, 1939) Loof, 1985, P. cantabricus sp. n., P. uliginosus Loof, 1985 and Prodorylaimus
sp. are presented. Prodorylaimus cantabricus sp. n. is distinguished by the body being 1.7-2.1 mm long, lip
region truncate and continuous with the body and 14-16 pm wide, odontostyle 29-33 pm long or 1.9-2.1
times the lip region width, pharyngeal bulb 180-226 pm long, V%=45.8-52.0, prerectum 88- 104 pm long,
and tail filiform (325-412 pm, c=4.8-6.1, c'=10.9-15.0). These represent the first records of the occurrence
of P. acris and P. uliginosus in Spain.
Key words: Prodorylaimus cantabriclts sp. n., Iberian Peninsula, taxonomy.

During the last fifteen years we have collected
numerous samples containing specimens of the genus
Prodorylaimus as part of a general nematological
survey camed out mainly in natural areas in Andalucia Oriental in the south-eastern area of the Iberian
Peninsula, but also occasionally in other localities of
Spain. This paper is one of a series on dorylaims from
Andalucia Oriental, and with the inclusion of one
species found in Northern Spain.
Several species belonging to Pmdorylaimus (sensu
Loof, 1996) have previously been recorded in Spain:
P. brigdammensis (de Man, 1876) Goodey, 1963 by
Palomo (1979), Hernandez ef a!., (1988) and Hernandez and Jordana (1990); P. dalmassoi Loof, 1985
by Jimenez Guirado (1990); Prodorylaimus fdiarum
Andrassy, 1964 by Jimenez Guirado (1989, 1990);
ProdoryIaimus cf flexus (Thorne & Swanger, 1936)
Loof, 1985 by Jimenez Guirado (1990); and P.
longicaudatus (Biitschli, 1874) Andxiissy, 1959, [species dubia after Loof (1980), and species inquirenda
after And Assy (1988)l by Gadea (1953 & 1962) and
Palomo (1979). Examination of the material collected during the present survey revealed the presence
of an eigth species of the genus in Spain. In this paper
descriptions of four monosexual species are presented.

MATERIAL AND METHODS
Nematodes were extracted from soil or sediment
by Baermann's method or a modification of Flegg's
technique, killed by heat, fuced in 4% formaldehyde
and mounted in anhydrous glycerin according the
methods of Seinhorst (1962) or Siddiqi (1964).

DESCRIPTIONS
Prodorylaimus acris (Thome, 1939) Loof,
1985
(Fig. 1 & Table 1)
Female. Relatively slender to very slender nematodes of medium size, 1.4-2.0 mm long. Body cylindrical, tapering towards both ends but more clearly
towards the posterior extremity and less so towards
the anterior. Habitus curved ventrad, more so in the
posterior half to "JW-shaped.Outer cuticle layer rather
thin throughout the body and with very fine transverse striations, more conspicuous in the anterior
region. Inner cuticle layer wider than the outer,
thickened in the caudal region. Lateral chord occupying one-third to two-fifths of the midbody width,
granular. Lateral pores obscure. Lip region practi-
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cally continuous or offset by a weak depression,
1.8-2.3 times as wide as high and one-fourth to
one-third of the body diameter at neck base. Lips
amalgamated, somewhat angular. Labial and cephalic papillae visible, not clearly interfering with the
head contour. Amphid fovea cup-shaped, opening at
level of the cephalic depression and occupying about
one half of the lip region width. Odontostyle 1.4- 1.5
times the lip region diameter long; aperture one-foulth to one-third of total neck length. Odontophore
about 1.5 times the odontostyle length, rod-like.
Guiding ring double, very fine, frequently difficult to
observe. Pharynx consisting of a slender but muscular
anterior part extending gradually into the basal bulb.
Pharyngeal bulb cylindl-ical, 6-8 times as long as wide
and occupying 50-60% of body width at neck base
and 40-46% of the total neck length. Pharyngeal
gland nuclei and outlets visible in only some specimens: DO=61-62%; SiN=80%; S2N=89-90%; DOSiN=18-20%; DO-S2N=27-30%; SlN-S2N=910%. Cardia conoid, almost as long as wide, it appearing enveloped by the intestinal tissue which forms
a relatively long conical projection into the intestinal
lumen. Nerve ring located at one-third of the total
neck length. In some specimens a long dorsal cell
mass is present next to the pharyngeal bulb base and
the anterior part of the intestine, about twice the
corresponding body width in length. Intestine with a
conspicuous bacillary inner layer, easily visible in the
anterior portion. Reproductive system didelphic-amphidelphic. Ovaries relatively large, frequently reaching or extending past the oviduct-uterus junction;
oocytes numerous, situated as a double and then a
single row. Oviduct joins the ovary subterminally and
consists of a slender part with prismatic cells and a
well developed pars dilatata. Sphincter separating
oviduct and uterus. Uterus a wide tube, little longer
than the corresponding body width and without
modifications. Uterine eggs 29 x 59 pm or about
twice as long as wide. Vagina extending inwards to
half the midbody diameter. Pars proximalis vaginae
8-1 1 x 10-12 pm, little longer than wide, and with
somewhat convergent or sigmoid contours; it appears
encircled by weak musculature. Pars refingens vaginae consisting of two weakly developed and rather
close triangular to almond-shaped sclerotizations
measuring 2 x 4 pm. Pars distalis vaginae vely short.
Vulva a transverse slit. Prerectum 1.5-3.5 anal body
widths long. Rectum somewhat longer than anal
body width. Tail fdiform, sometimes straight but
more often curved ventrad, tapering very gradually
from anus to the tip; inner cuticle layer; hyaline
terminal part occupying about one-fourth of the total
length. Three pairs of caudal pores: two subdorsal,
one subventral.
Male. Unknown.

Distribution. Prodorylaimus acris is the most w idely distributed species of the genus in south-eastern
Spain, having been collected in soils from fourteen
localities of the provinces of Granada, Jaen and
Malaga in association with several forest trees (Fraxinus angustifolia Vahl, Quercus faginea Lam., Q.
pyrenaica Wild., Q. suber L., Populus alha L., Pinus
nigra Arnold, Corylus avellana L., Castanea sativa
Miller, Eucalyptus sp., Ulmus minor Miller and Platanus sp.), Mediterranean garigues ( Cistus sp., Juniperus oxycedtus L. and Rubussp.) and a mango (Mangifera indica L.) culture.
Remarks. Our description and measurements are
similar to those lepor-ted for other populations of thc
species (see, for instance, Loof, 1985), but the
odontostyle of Spanish specimens is somewhat shorter (14-17 vs 17-18 pm). This is the filst record of P.
acris occurring in Spain.

Prodorylaimus cantabricza sp. n .
(Figs. 2A-J & 3, Table 1)
Synonym: P. szekessyi apud Zullini, 1971.
Female. Slender to very slender nematodes of
medium to great size, 1.8-2.1 mm long. Body cylindrical, tapering towards both extremities but more so
clearly towards the posterior end. Habitus after
futation curved ventlad, in general an open "C".
Outer cuticle layer very fine throughout thc body and
apparently smooth. Inner cuticle layer much wider
than the outer one, more so at rnidbody and caudal
region. Lateral chord about one-fourth (24-27%) of
the rnidbody width. Lateral pores obscure. Lip I-egion
truncate, somewhat angular and pmctically continuous with the adjacent body or slightly offset by a
very weak depression; 2.3-2.7 times as wide as high
or less than one-third (27-28%) of body width at
neck base. Labial and cephalic papillae visible due to
their clear innervation, and interfering the head
contour, which becomes angular. Amphid fovea
cup-shaped, its opening about three-fifths (55-60%)
of the corresponding body width. Odontostyle large,
9.5-10.5 times as long as wide and 1.9-2.1 times the
lip region width long, sometimes somewhat sigmoid;
dorsal side somewhat longer than the ventral side;
aperture one-fourth to one-third of the total length.
Odontopho~erod-like, practically as long as odontostyle. Guiding ring double. Two dorsal and two
ventral pores present in the range of the odontostyle.
Pharynx consisting of a slender but clearly muscular
anterior part which expands gradually into the basal
bulb. Pharyngeal bulb cylindrical, 7.4-8.0 times as
long as wide, occupying half of the body width at
neck base and 45-50% of total neck length. Pharyngeal gland nuclei and outlets visible in the specimens
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Fig. 1 . Prodoylaimus acris (Thome, 1939) Loof, 1985 (female). A: Lip region in surface view; B: Lip region in median
view; C: Entire body; D: Genital system; E: Pharyngeal bulb; F: Cardia; G: Vulva in frontal view; H: Vagina; I: Tail.
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Table 1. Measurements and diagnostic features of Prodorylaimus acris (Thorne, 1939) Loof, 1985
(all measurements in pm except L in mm).
-

1 Province
I

Ash grove

Lusitanian
oak forest

Black poplar grove

Cazorla
Jab

Cazorla
Jaen

Cazorla
Jaen

12 females

female

4 females

(1.4-1.9)
40.2K5.1 (32.5-49.5)
5.3f1.2 (5.0-5.5)

1.4
44.3
?

17H.1

11)
1

1
1

Hazel
coppice

1I

S. Segura
JaCll
3 females

Several

Several

1

Several
Jab
7 females

/

Several
Granada
6 females

Poplar
grove

1

Ronda
Milaga

1

2 females

z i p reg: width
height
Amphd aperture
Odontostyle
Odontophore
Guiding ring
Nerve ring
Neck length
Pharyngeal bulb

I

1

1

Cardia width
Cardia length
Cuticle: head
midbody
anus
Body width:
neck base
midbody

I1

1/

Iat:izhord
Anterior ovary
Anterior genital
brallcll
Posterior ovary
Posterior genital
branch
Vagina: width

I1

Vul:;~:.

1 Prerectum
I

end

Rectum
Tail
Tail hyaline part

examined: DO=60-62%; S I N = ~ ~ - 8 0 %S2N=87;
90%; DN-SiN=18-19%; DN-S2N=26-28%; SINS2N=8-9%. Cardia conical, about four (3.3-4.4)
times as long as wide, projecting into the intestine
lumen; its anterior third encircled by intestinal tissue;
a weak ring-like structure apparently surrounding its

junction with the bulb base. Intestine with a bacillary
layer, more visible in the anterior portion. Genital
system didelphic-amphidelphic. Ovaries relatively
small, not reaching the uterus-oviduct junction.
Oocytes numerous, first as a double then as a single
row. Oviduct joining the ovary subterminally, con-
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sisting of a slender part and a poorly developed pars
dilatata. A narrowing (often difficult to observe)
separates the oviduct from the uterus. Uterus a short,
1.2-1.4 times the corresponding body width, and
relatively slender tube, without modifications. Vagina
extending inwards to three-fifths of the body width.
Pars proximalk vaginae 14-15 x 18-20 pm, 1.2- 1.4
times as long as wide; its walls divergent proximally;
surrounded by weak circular musculature. Pars refringens vaginae with two well separated drop-shaped
to trapezoid sclerotizations measuring 6 x 4 prn and
with a combined width of 13.5-15.0 pm; a less
sclerotized area present between the two sclerotizations, probably representing the sclerotized ring in
median view. Pars dktalk vaginae 6 pm long. Vulva
longitudinal; in lateral view it is preceded by a small
cavity surrounded by the pars distalis vaginae. Spermatozoa not seen in the genital tract. Prerectum
2.7-3.1 anal body widths long. Rectum length 1.6- 1.8
times the anal body width. Tail long, filiform; tapering suddenly and then very gradually to fine
terminal. Two pairs of caudal pores: one subdorsal,
another lateral.
Male. Unknown.
Type habitat and locality. Vejo stream bank, San
Glorio pass, Vega de Liebana, Cantabria, Spain.
Type material. Nineteen females (holotype and
paratypes) deposited in i) Departamento de Biologia
Animal, University of Cordoba, Spain (holotype and
ten paratypes); ii) Departamento de Biologia Animal, University of Jaen, Spain (four paratypes),
slides no 233 and 234; iii) Insituut voor Dierkunde,
Rijksuniversiteit Gent, Belgium (two paratypes); and
iv) USDANC, Beltsville, Maryland, USA (two paratypes).
Etymology. The specific epithet "cantabricus" is
the Latin genctive adjective of Cantabria, the Spanish
region where the species was found.
Diagnosis and relationships. The new species is
characterized by the body being 1.7-2.1 mm long, lip
region truncate and coritinuous with the body and
14- 16 pm wide, odorltostyle 29-33 pmlong or 1.9-2.1
tirnes the lip region width, pharyngeal bulb 180-226
pnl long, V%=45.8-52.0, prerectum 88-104 pm long,
tail filiforrn (299-412 pm, c=4.8-6.1, c'=10.9-15.0),
and malc unknown. The corresponding codes in
Loofs (1996) polytomous key are: A6-7, B4, C2-3,
D l , E2, F1, G2, H3-4, 15-7, 55-6, K9-10, L9-11,
M1, N1.
Prodorylairnus cantabricus sp n. is most similar to
P. szekessyi (Andrassy, 1960) Loof, 1985 and P.
renwicki (van der Linde, 1938) Loof, 1985, and the

females also resemble those of two species belonging
to the genus Afrodorylaimus Andrassy, 1964. The new
species differs from P. szekessyi (see Andfissy 1960
& 1967) by having a longer body (1.79-2.12 vs
1.56- 1.64 mm), longer odontostyle (29.5-33 pm vs
25-28 rnm), guiding ring double (vs simple), longer
prerectum (2.5-2.8 vs 1-2 anal body widths) and
separate geographic distribution (Spain and Italy vs
China and Argentina). From P. renwicki it can be
distinguished by its longer odontostyle aperture (onethird to two-fifths of the total length vs less than one
quater), longer tail (325-412 pm vs 197-310 pm;
c=4.8-6.1 vs 6.1-8.1; c'=10.9-15.0 vs 7.5-10) with
different morphology (very fine terminal portion vs
finely rounded), and longer prerectum (78-137 pm
vs 56 pm). From Ajivdorylaimus beaumonti (Altherr,
1952) Andrissy, 1969 the new species differs by
having a longer tail (325-412 pm vs < 300 pm), and
from A. bizane Kleynhans, 1970 by having a longer
(29-33 pm vs 25-27 pm) and thinner odontostyle.
Remarks. No important difference has been observed between our material and the population
described by Zullini (1971) as P. szekessyi. Thus, we
consider both populations to represent the same
species.
It is possible that P. szekessyi and the new species
are conspecific but we consider them to represent
two discrete taxons. Synonymizing them would result
in the single taxon being inappropriately heterogeneous.

Prodorylairnus uliginosus Loof, 1985
(Fig. 4 & Table 2)
Female. Very slender nematodes of medium to
great size, 1.9-2.3 mm long. Body cylindrical, tapering towards both extremities but more so towards
the posterior end. Habitus after futation varying from
almost straight to more or less curved ventrad, more
so in the posterior body region, adopting a "J" shape.
Outer cuticle layer thin throughout the body and with
vew fine transverse striations not always clearly
visible. Inner cuticle layer wider than the outer layer,
thickened at level of tail. Lateral chord occupying
one-eighth to two-ninths of the rnidbody width,
granular. Lateral pores obscure. Lip region alrnost
continuous with the adjacent body and rounded;
twice as wide as high and about one-third of the body
width at neck base. Lips amalgamated. Labial and
cephalic papillae visible in surface view but not
interferring with the head contour. Arnphid fovea an
elongate cup, its aperture occupying half of the lip
region width. Odontostyle straight, 6-7 times as long
as wide and 1.3- 1.6 times the lip region long, aperture
one-third to two-fifths of the total length. Odontop-
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Fig. 3. Prodorylaimus cantabricus sp. n. (female). A, C: Lip region in median view; B: Lip region in surface view; D,
E: Cardia; F: Tail; G: Prerectum and rectum, H: Vulva.
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Table 2. Measurements and diagnostic features of Prodorylaimus cantabricus sp. n.,
P. uliginosus Loof, 1985 and Prodorylaimus sp. (all measurements in pm except L in mm).

1

Species

It

Habitat

1

Province

1

II

P. cantabncus sp. n
Stream bank

1

Vega de Liebana
Cantabria
Holotype
(female)

1

Paratypes
(18 females)

/

P.uliginosus

hdorylaimus sp.

Holm oak forest

Black poplar grove

Meadow

FuensantaValdepefias road

Segura de la Sierra

Sierra Nevada

Jaen

10 females

I

Jaen

4 females

I

Granada

I

1
I

4 females

c'
Lip region: width
height
Amphid aperture
Odontostyle
Odontophore
Guihng ring
Nerve ring-ant.end
Neck length
Pharyngeal bulb length
Cardia: width
length
Cuticle: head
midbody
tail
Body width: neck base
midbody
anus
Lateral chord
Anterior ovaly
Anterior genital branch
Posterior ovary
Posterior genital branch
Vagina length
Vulva-ant. end
Prerectum
Rectum
Tail
Tail hyaline part

hore little longer than the odontostyle, rod-like.
Guiding ring simple. Pharynx consisting of a slender
but muscular anterior part which extends gradually
into the basal bulb. Pharyngeal bulb cylindrical, 6-7
times as long as wide and occupying about 44-50%
of the total neck length. Pharyngal gland nuclei and
outlets hardly visible in the specimens examined:
(n=l) DO=55%; SiN=72%; SzN=90%. Cardia rat-

her short, enveloped by intestinal tissue which forms
a short conical projection. Nerve ring situated at
one-third (31-36%) of the total neck length. In one
well preserved specimen a dorsal cell mass one body
width long was observed next to the cardia. Reproductive system didelphic-amphidelphic. Ovaries
relatively small, not reaching the oviduct-uterus
junction; oocytes numerous, first in two rows, then
'
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as a single row. The oviduct, joining the ovary
subterminally, comprised of a slender part with
prismatic cells and a developed pars dilatata. A clear
sphincter separates the oviduct from the uterus.
Uterus a wide tube, 1-2 times the corresponding body
width long but without any special modifications.
Vagina extending inwards less than half of the corresponding body width. Pars distalis vaginae 18 x 16
pm, with somewhat divergent walls at its proximal
end, and surrounded by weak musculature. Pars
refringens vaginae consisting of two rather close
trapezoid sclerotizations measuring 5 x 3 pm, with a
combined width of 11 pm, extending along the lumen
by 3 pm. Pars distalis vaginae about 4 pm long. Vulva
a tmnsve~seslit. Prerectum 1.5-4.5 anal body widths
long. Rectum little longer than the anal body diameter. Tail fdiform, curved ventrad, tapering gradually
towards the terminal end; hyaline part rather long,
occupying about half the total length. Three pairs of
caudal pores: two subdorsal, one subventral.
Male. Unknown.

Distribution. The species was collected from four
localitites in the province ofJaen: i) roadside between
Fuensanta and Valdepeiias de Jaen, near "La Montesina", associated with Quercus rotundgolia Lam.; ii)
Sierra de la Pandera, associated with Q. rotundifolia
Lam.; iii) "Prado de la Presa", Segura de la Sierra,
in the rhizosphere of Populus alba L., Trifolium sp.,
Scipus holoschoenus L., Rubus sp. and ferns; and iv)
"El Vadillo", Sierra de Cazorla, in association with
Quercusfaginea Lam., Crataegus monogyna Jacq. and
Festuca sp.
Remarks. Prodorylaimus uliginosus is new to the
Iberian fauna and its discovery constitutes only the
second record of the species world-wide.

Prodorylaimus sp.
(Fig. 2K-N & Table 2)
The following brief description is based on four
females which were clearly flattened.
Female. Habitus after futation curved ventrad to
an open "C". Outer cuticle layer thin, with very fine
transverse striations. Inner cuticle layer much wider
than the outer one. Lip region truncate, somewhat
angular, continuous or slightly offset by a very weak
depression, 2.7-2.9 times as wide as high. Arnphid
fovea aperture occupying about three-fifths of the lip
region width. Odontostyle rather large, 8.3-9.0 times
as long as wide, 1.6-1.9 lip region widths long;
aperture one-third of the total length. Odontophore
rod-like, as long as the odontostyle. Guiding ring
simple. Pharyngeal basal bulb about half (48-50%)
of the total neck length. Cardia conoid, 2.0-2.8 times

as long as wide. Genital system didelphic-amphdelphic; some details of its morphology obscure because
of the poor condition of the specimens examined.
Oviduct consisting of a slender part and a moderately
g
the
developed pars dilatata. A n a ~ ~ o w i nseparates
oviduct and uterus, but a clear sphincter not observed. Uterus equal in length to the oviduct, about the
corresponding body width long. Vagina extending
inwards to half (46-50%) of the corresponding body
diameter. Pars proximalis vaginae 14-16 x 20-26 pni
or 1.2- 1.8 times as long as wide, with its walls straight
or convergent distally; encircled by weak musculature. Pars refringens vaginae with two drop-shaped or
rounded triangular 4 x 6 pm sclerotizations which
are well separated by an intermediate and less sclerotized area; its combined width 13-15 pm. Pars
distalis vaginae 4-6 pm long. Vulva apparently a short
longitudinal slit but not observed in ventral view.
Prerectum 2.0-2.9 anal body widths long. Rectum
1.5-1.6 anal body widths long. Tail long, fdiform,
tapering gradually towards the terminal portion
which is lather fine.
Male. Unknown.

Distribution. The four females were obtained from
a high mountain wet meadow in Dilar, Sierra Nevada, province of Granada, Spain.
Remarks. Jimenez Guirado (1990) described
these four females as Drepanodorylaimus cf: D. jlexus
(Thorne & Swanger, 1936) Andhssy, 1969. However, identification of the material presents difficulties as: (i) the specimens are similar to several
species viz., P. baeskii Winiszewska-Slipinska, 1987,
P. cantabricus sp. n.; P. renwicki (Van der Linde,
1938) Loof, 1985 and P. szekessyi (Andrhssy, 1960)
Loof, 1985 and also Afrodorylaimus beaumonti (Altherr, 1952) Andhssy, 1969, whose separation is
problematic (see Loof, 1996); and (ii) only a few
specimens in poor condition were available for study.
The specimens differ from P. bqeskii in having longer
bodies (vs L= 1.4- 1.6 mm; n= 11), guiding ring simple
(vs double), longer vagina (vs 18-22 pm) with dflerent morphology, and longer prerectum (vs 45-80
pm) and tail (vs 180-256 pm). From P. cantabricus
sp. n. the specimens differ by having shorter odontostyles (vs 29-33 pm; n=19), guiding ring simple (vs
double), and longer tail (vs 325-412 pm; ~ 4 . 8 - 5 . 9 ;
c'=10.9-14.2). From P. renwicki they differ in their
longer bodies (vs L=1.60-1.88 mm), guiding ring
simple (vs double in text; however simplc in illustmtion), longer pharyngeal bulb (48-50% vs 40-4 1%),
longer prerecthm (vs 51-56 pm) and longer tail (vs
197-213 pm, cY=7.5-7.8).From P. szekessyi by their
longer bodies (vs L= 1.58- 1.64 nun), more postelior
vulva (vs V%=45-48), longer prerectum (vs 1.6-2.0
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Fig. 4 . Prodorylaimus uliginosus Loof, 1985 (female). A: Lip region in surface view; B: Lip region in median view;
C; Pharyrgeal bulb; D: Tail; E: Genital system; F: Entire body; G: Cardia; H: Vulva in frontal view; I: Vagina.
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anal body widths) and shorter tail ( v s 335-388 pm,
c=4.1-5.1, c'=14-17). From A. beaumonti they diffen
by having shorter odontostyles ( v s 30 pm in the
original description, although Andkssy (1978) gave
26-29 pm for its specimens from Nepal), guiding ring
simple ( v s double), and absence of males ( v s males
present in the two known populations). We conclude
that the Spanish specimens probably belong to an
undescribed species which is not named here due to
the poor condition of the specimens available for
study.
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