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Summary. Six new species of Xiphinema from the mediterranean region are described. Five of them, namely X. sphaerocephalum from
Spain, X. nuragicum from ltaly, X. adenobystherum from Algeria, X. cobni from Isracl and X. macrogastrum from Turkey, were previously
considered as X. turcicum Luc et Dalmasso, but all differ from it in not having any Z differentiation in the female genital tract (X. furcicum
possesses a rudimentary Z pseudo-organ) and in having large spines in the uterus (never observed in X. turcicum). X. bispanum sp. n. from
Spain resembles X. aceri, from which it differs by its longer body and differently shaped lip region, and X. diannae from which it differs by

its longer body, posterior vulva and wider tail.

Xiphinema turcicum was originally described from
Turkey (Luc and Dalmasso, 1963) and then reported throu-
ghout the Mediterranean region: Israel (Cohn, 1968),
Algeria (Dalmasso, 1969), Italy (Prota et al., 1971; Roca and
Lamberti, 1978), Spain (Arias, 1979), Malta (Lamberti et al.,
1982) and Bulgaria (Lamberti et al., 1983).

Detailed comparative morphological studies of some
Mediterranean populations previously identified as X. tur-
cicum, revealed consistent differences with respect to
paratypes of this species. In our opinion they represent five
undescribed species, all without any “Z” differentiation
(Grimaldi De Zio et al, 1979), which are described here
together with another new species of Xiphinema found in
Spain.

Materials and methods

Nematodes were extracted from soil by the Cobb wet
sieve technique, killed and fixed in hot 5% formalin and
mounted in anhydrous glycerin.

Specimens were measured and drawn with the aid of a
camera lucida.

Descriptions

XIPHINEMA SPHAEROCEPHALUM sp. n.
(Figs. 1-3; Table I)

Holotype female: L = 3.8 mm; a = 52; b = 7.6; ¢ = 106;
¢ = 0.7, V = 50; odontostyle = 144 um; odontophore = 92
um; oral aperture to guiding ring = 133 um; tail length = 36

um; J ¢hyaline portion of tail) = 10.5 pm; body diameter at
lip region = 15 um; body diameter at guiding ring = 50 wm;
body diameter at base of oesophagus = 65 um; body dia-
meter at vulva = 72 pm; body diameter at anus = 50 pum;
body diameter at beginning of J = 30 pm.

Allotype male: L =38 mm; a=0606,b=72,¢c=85¢C =
0.9; odontostyle = 145 um; odontophore = 89 um; oral
aperture to guiding ring = 127 pm; tail length = 45 um; J =
10.5 um; body diameter at lip region = 15 um; boby dia-
meter at guiding ring = 46.5 um; body diameter at base of
oesophagus = 56.5 pm; body diameter at mid body = 59
um; body diameter at anus = 47.5 pm; body diameter at
beginning of J = 31 um; spicules = 89.5 pum; lateral guiding
pieces = 21 pum.

Female habitus as an open C when killed; body cylin-
drical, tapering very gradually towards the extremities; cuti-
cle smooth, 2-3.5 um thick along the body. Lip region 8-9
pm high, hemi-elliptical, well rounded frontally, offset from
the rest of the body by a slight depression. Amphids large,
stirrup shaped, with aperture as a wide arcuate transverse
slit. Odontostyle 2-3 pm in diameter at its base; odon-
tophore well flanged at the base, 14-14.5 um wide. Guiding
tube with the two guiding rings well evident, 9-14 pm
apart. Oesophagus dorylaimoid with the basal enlarged
portion occupying 1/3 to 1/4 of its total length and measu-
ring 118-140 um long and 22-24 um wide; oesophageal
intestinal valve amorphous. Reproductive system amphi-
delphic, with equally developed branches; vulva slit-like,
slightly anterior to mid body; vagina extending almost 1/2
in the body diameter; uteri very long (395-423 um), contai-
ning large lanceolate spines in the tubular portion, but not
seen in the distal pars dilatata; no “Z” differentiation nor
spermatheca are evident; oviduct consisting of a large
pouch and a tubular portion; ovaries reflexed. Prerectum
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well evident 650-700 um long. Rectum extending more or
less the body width at anus. Tail rounded with a slight
mammilate projection of terminus, bearing four caudal
pores on each side.

Male generally similar to female with posterior part of
the body more curved. Testis well developed full of
sperms. Spicules very strong, curved; guiding pieces
cuneiform. The adanal pair of papillae is preceded by five
6-8 ventromedian single supplements.

Type habitat and locality. rhizosphere of Quercus fagi-
nea Lam. at the Coto Rios, Sierra de Cazorla, Jaén, Spain.

Type material: Holotype, allotype, three paratype fema-
les and two paratype males in the collection of the Istituto
di Nematologia Agraria del Consiglio Nazionale delle
Ricerche, Bari, Italy; two female and one male paratypes in
the Entomology and Nematology Department, Rothamsted
Experimental Station, Harpenden, Herts, England; two
female and one male paratypes in the Plant Nematology
Laboratory Collection, United States Department of
Agriculture, Beltsville, Maryland, U.S.A.

Differential diagnosis: Xiphinema sphaerocephalum sp.
n. is characterized by body length of about 4 mm, odonto-
style length about 150 um, slightly anterior vulva, equally
developed female genital branches, large uterine spines,
offset lip region and round tail with small mammillate
projection.

It is similar to X. ingens Luc et Dalmasso, 1963, X. fur-
cicum Luc et Dalmasso, 1963; X. dentarum Sturhan, 1978;
X. melitense Lamberti, Bleve-Zacheo ef Arias, 1982; X.
majus Bos et Loof, 1984, X. hardingi Joubert, Kruger et
Heyns, 1987 and X. macroacantbum Lamberti, Roca et
Agostinelli, 1989, but differs from all of these in not having
any “Z” differentation in the female genital tract (Z-organ
oceurs in X. hardingi, X. majus and X. dentatum and Z-
pseudo organ in X. melitense, X. ingens, X. macroa-
canthum and X. turcicum). Moreover, it differs from X.
ingens by its smaller size (I = 3.9 vs 5.7 mm) and from X.
turcicum (which has only a rudimentary Z-pseudo organ)
in having large spines in the uteri (not observed in X. fur-
cicum), shorter odontostyle (150 vs 157 um) and lower
values of “a” and “c” ratios (58 and 109 vs 68 and 118
respectively).

X. sphaerocephalum also resembles X. nuragicum sp.
n., X. adenobystherumsp. n., X. cobnisp. n. and X. macro-
gastrum sp. n.

Compared to X. nuragicum, X. sphaerocepbalum has
anterior vulva (V = 48 vs 50), posterior guiding ring (140 vs
129 pm from anterior extremity), thicker anterior and thin-
ner posterior profiles of the body, offset lip region (almost
continuous with the rest of the body in X. nuragicum) and
slightly bulging tail terminus (bluntly rounded in X. nura-
gicum).

Compared to X. adenobystherum, X. sphaerocepha-
lum has shorter body (3.9 vs 4.4 mm), lower value of “a”

and “c” ratios (58 and 109 vs 69 and 136 respectively),
anterior vulva (V = 48 vs 52) slightly bulging tail terminus
(bluntly rounded in X. adenobystherum) and no glandular
structure in the uterine walls (evident in X. adenobyste-
rUNL).

Compared to X. cobni, X. sphaerocephalum has higher
“c” ratio value (109 vs 96), lower ¢ value (0.8 vs 0.9), shor-
ter odontostyle (150 vs 164 pm), shorter tail (36 vs 43 um)
and slightly bulging tail terminus (widely conoid with roun-
ded terminus in X. cobni).

Compared to X. macrogastrum, X. sphaerocephalum
has shorter body (3.9 vs 4.6 mm), shorter odontostyle (150
vs 160 um), shorter tail (36 vs 42 um), thinner body profile,
less expanded lip region and slightly bulging tail terminus
(bluntly rounded in X. macrogastrum) and no glandular
structures in the uterine walls (evident in X. macroga-
Strumn).

Finally, compared to X. nuragicum sp. n., X. ade-
nohystherum sp. n., X. cobni sp. n. and X. macrogastrum
sp. n., X. sphaerocephalum is the only species for which
males were found. However, it cannot be considered to
be an amphigonic species as no sperms, which were plen-
tiful in the testis, were ever observed in the female genital
tract.

XIPHINEMA NURAGICUM sp. n. syn. X. turcicum
sensu Prota et al, 1971 (Figs. 1, 3 and 4; Table I)

Holotype female: L = 4.2 mm; a = 69; b = 84; ¢ = 110;
¢’ = 0.8; V = 50, odontostyle = 145 um; odontophore = 78
pm; oral aperture to guiding ring = 130 um; tail length = 38
um; J = 11 um; body diameter at lip region = 13 um; boby
diameter at guiding ring = 42 um; body diameter at base of
oesophagus = 49 um; body diameter at vulva = 61 um;
body diameter at anus - 48 wm; body diameter at beginning
of T =33 um.

Female hbabitus as an open C when killed; body cylin-
drical tapering very gradually towards the extremities; cuti-
cle smooth, 2-3.5 um thick along the body. Lip region 7-7.5
um high, more or less rounded frontally, continuous or
very slightly offset from the rest of the body by a depres-
sion. Amphids stirrup shaped with aperture as a straight
slit. Odontostyle 2-2.5 wm in diameter at its base; odon-
tophore well flanged at the base 13.5-15 um wide. Guiding
tube with the two guiding rings well evident, 11-13.5 um
apart. Oesophagus dorylaimoid with the basal enlarged
portion occupying about 1/3 of its total length and measu-
ring 103-120 um long and 19-26 wm wide. Oesophagus
intestinal valve amorphous. Reproductive system amphi-
delphic, with equally developed branches; vulva slit-like,
situated more or less at mid body; vagina extending from
1/2 to 1/3 in the body diameter, uteri 341-370 um long,
containing large spines in the tubular portion but not seen
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Fig. 1 - Xipbinema sphaerocepbalum sp. n.; A, female anterior region; B, male babitus; C, female babitus; D, male posterior region; E, fema-
le posterior region. X. nuragicum sp. n. female: F, anterior region; G, babitus; H, posterior region. X. adenohystherum sp. n. female: T, ante-
rior region; J, habitus, K, posterior region. X. cobni sp. n. female; L, anterior region; M, babitus; N, posterior region. X. macrogastrum sp. n.
female: O, anterior region; P, habitus, Q, posterior region.

in the distal pars dilatata; no Z differentiation or sper-
matheca evident; ovaries reflexed. Prerectum well evident
560-650 um long. Rectum extending from 2/3 to 1 body
width at anus. Tail bluntly rounded with four caudal pores
on each side.

Male not found.

Type habitat and locality. rhizosphere of Vitis sp. at
Guspini, Cagliari, Ttaly.

Type material. holotype and 14 paratype females in the
collection of the Istituto di Nematologia Agraria del
Consiglio Nazionale delle Ricerche, Bari, Italy; two paraty-
pe females in the Entomology and Nematology Depar-
tment, Rothamsted Experimental Station, Harpenden,
Herts, England; two paratype females in the Plant Nemato-
logy Laboratory Collection, United States Department of
Agriculture, Beltsville, Maryland, U.S.A.

Differential diagnosis. Xiphinema nuragicum sp. n. is
characterized by body length of about 4 mm, odontostyle

length about 144 um, mid body vulva, equally developed
female genital branches, large uterine spines, continuous or
very slightly offset lip region and bluntly rounded tail.

It is similar to X. ingens Luc et Dalmasso, 1963; X. tur-
cicum Luc et Dalmasso, 1963; X. dentatum Sturhan, 1978,
X. melitense Lamberti, Bleve-Zacheo et Arias, 1982; X.
majus Bos et Loof, 1984, X. hardingi Joubert, Kruger et
Heyns, 1987 and X. macroacantbum Lamberti, Roca er
Agostinelli, 1989, but differs from all these in the absence of
any “Z” differentiation in the female genital tract (Z-organ
occurs in X. bhardingi, X. majus and X. dentatum and Z-
pseudo organ in X. melitense, X. ingens, X. macroa-
canthum and X. turcicum). Moreover it ditfers from X.
ingens in its smaller size (L = 4 vs 5.7 mm) and from X. tur-
cicum, (which has only a rudimentary Z-pseudo organ) in
having large spines in the uteri (not observed in X. turci-
cum), shorter odontostyle (144 vs 157 um) and lower value
of “c” ratio (104 vs 118).
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Fig. 2 - X. sphaerocephalim sp. n.; female anterior region (left); female posterior region (middle); male posterior region (right).

X, nuragicum also resembles X, sphaerocephalum sp.
n., X. adenohystherum sp. n., X. cobni sp. n. and X. macro-
SAstrim sp. n.

Compared to X. sphaerocepbalum, X. nuragicum has
posterior vulva (V = 30 vs 48), anterior guiding ring (129 vs
140 wm from the anterior extremity), thinner anterior and
thicker posterior profile of the body continuous or very sli-
ghtly offset lip region (clearly offset rom the rest of the
body in X. sphaerocephaliim) and bluntly rounded tail (bul-
ging tail terminus in X. sphaecrocephealuni).

Compared to X. adenobysthberum, X. nuragicum has
slightly shorter body (4 vs 4.4 mm), anterior vulva (V = 50

vs 52), longer tail (38 vs 32 pm) and absence of glandular

structures in the uterine walls (very clear in X. adenohy-
stherum).

Compared to X. cobni, X. nurdagicuom has shorter odon-
tostyle (144 vs 164 um), anterior guiding ring (129 vs 149
um from the anterior extremity), more rounded tail (widely
conoid in X. cobni) and no glandular structures in the ute-
rine walls (evident in X. cobni).

Compared to X. macrogastrum, X. nuragicum has
shorter body (4 vs 4.6 mm), shorter odontostyle (144 vs 160

wm), more anterior guiding ring (129 vs 150 pm [rom the
anterior extremity), less expanded lip region and no glan-
dular structures in the uterine walls (evident in X, macro-
gastrim),

XIPHINEMA ADENOHYSTHERUM sp. n.
(Figs. 1, 3 and 5; Table I)

Holotype female: L =43 mm; a =71; b =77 ¢ =128
¢ = 0.8; V= 51; odontostyle = 150 um; odontophore = 83
um; oral aperture to guiding ring = 135 pm; tail length =
33.5 wm; J = 13 um; body diameter at lip region = 15 pm;
body diameter at guiding ring = 42 wm; body diameter at
base of oesophagus = 52 um; body diameter at vulva = 60.5
um; body diameter at anus = 44 um; body diameter at
beginning of ] = 34 pm.

Female babitus as an open C when killed; body cylin-
drical, tapering gradually towards the extremities; cuticle
smooth, 1.5-2.5 pm thick along the body. Lip region 9-9.5
um high, hemispherical, offset from the rest of the body by
a depression. Amphids large, stirrup shaped with aperture
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Fig. 3 - Female anterior genital tracts of: A, X. turcicum; B, X. sphaerocepbalum sp. n.; C, X. nuragicum sp. n.; D,

E, X. cobnisp. n.; F, X. macrogastrum sp. n.
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Fig. 4 - Female anterior (left) and posterior regions of X, nuragicum sp. n.

as an arcuate slit. Odontostyle 2-2.5 pm diameter at its base;
odontophore well flanged at the base, 15-16.5 um wide.
Guiding tube with the two guiding rings well evident, 14-
16.5 pm apart. Oesophagus dorylaimoid with the basal
enlarged portion occupying 1/4 of its total length and mea-
suring 150-160 um long and 25-29 um wide. Oesophagus-
intestinal valve amorphous. Reproductive system amphi-
delphic with equally developed branches; vulva slit-like,
situated more or less at mid body; vagina extending to 2/3
of the body diameter; uteri 365-382 pm long, conlaining
large spines in the tbular portion but not seen in the distal
pars dilatatea; several glandular structures are evident in the
walls of the uterine tubular portion; no 7 differentation or
spermatheca evident; ovaries reflexed. Prerectum very long
(460-600 wm). Rectum extending from 2/3 - 1 body width at
anus. Tail bluntly rounded with four caudal pores on each
side.

Male not found.

Type babitat and locality: thizosphere of unidentified
trees at the Setif Experimental Station, Costantine, Al-
geria.

Type malerial holotype and three paratype females in
the collection of the Istituto di Nematologia Agraria del

Consiglio Nazionale delle Ricerche, Bari, Ttaly; two paraty-
pe females in the Entomology and Nematology
Department, Rothamsted Experimental Station, Harpenden,
Herts, England; two paratype females in the Plant
Nematology Laboratory Collection, United States Depart-
ment of Agriculture, Beltsville, Maryland, U.S.A.

Differential diagnosis: Xiphinemea adenobystherum sp.
n. is characterized by body length of about 4.4 mm, odon-
tostyle length about 130 pm, slightly posterior vulva, equal-
ly developed female genital branches, large uterine spines,
glandular structure in the uterine walls, offset lip region
and bluntly rounded tail.

It is similar to X. ingens Luc ef Dalmasso, 1963, X. turci-
cum Luc ef Dalmasso, 1963, X. dentatum Sturhan, 1978, X,
melilense Lamberti, Bleve-Zacheo ef Arias, 1982, X. majus
Bos et Loofl, 1984, X. hardingi Joubert, Kruger et Heyns,
1987 and X. meacroacanthum Lamberti, Roca et Agostinelli,
1989, but differs from all of these in not having any “Z” dif-
ferentiation in the female genital tract (Z-organ occurs in X,
hardingi, X. mejus and X dentaium and Z-pseudo organ in
X. melitense, X ingens, X. macroacanthum and X. furci-
cum). Moreover, it differs from X. dngens in its smaller size
(L =44 vs 5.7 mm) and from X. turcicuem (which has only
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Fig. 5 - Female anterior (eft) and posterior regions of X, adenobystherion sp. n.

a rudimentary Z-pseudo organ) in having large spines in the
uterus and glandular structures in the uterine walls (neither
observed in X. turcicuem), higher value of “¢” ratio (136 vs
118) and posterior vulva (V = 52 vs 48).

X. adenohysterum also resembles X, sphaerocepbalum
sp. ., Xosmowigicum sp. n., Xo cobni sp. n.and X macro-
LaAsirim sp. n.

Compared 10 X. sphaerocepbalum, X. adenobystberim
has longer body (4.4 vs 3.9 mm), higher value of “a” and
“e” ratios (69 and 136 vs 58 and 109 respectively), posterior
vulva (V = 52 vs 48), bluntly rounded tail (slightly bulging
in X. sphaerocephalum) and glandular structures in the ute-
rine walls (not observed in X. sphaerocephalum).

Compared to X. nuragicum, X. adenobystherum has
longer body (4.4 vs 4 mum), posterior vulva (V = 52 vs 50)
shorter tail (32 vs um) and glandular structures in the uteri-
ne walls (not observed in X. nuragicum).

Compared to X. cobni, X. adenobystherum has longer
body (4.4 vs 4.1 mm), higher value of “a” and “c” ratios (69
and 130 vs 59 and 96 respectively), posterior vulva (V = 52
vs 49), lower ¢ value (0.7 vs 0.9), shorter odontostyle (149

vs 164 pm), shorter tail (32 vs 43 pm) and more bluntly
rounded tail (widely conoid in X. cobni).

Compared to X. macrogastrum, X. adenobystherum
has higher value of “¢” ratio (136 vs 111), posterior vulva
(V =52 vs 47), shorter odontostyle (149 vs 160 um), ante-
rior guiding ring (135 vs 150 um from the anterior extre-
mity) shorter rail (32 vs 42 pm) and less expanded lip
regiorn.

XIPHINEMA COHNI sp. n. syn. X. turcicum sensu
Cohn, 1968 (Figs. 1, 3 and 6; Table I)

Holotype female: L= 4.1 mm; a = 58; b =7.3; ¢ = 118
¢ = 0.8; V = 49; odontostyle = 156 um; odontophore = 88
Lwm; oral aperture to guiding ring = 138 umy; tail length = 35
wm; J = 13.5 pm; body diameter at lip region = 15 um; body
diameter at guiding ring = 47 pm; body diameter at base of
oesophagus = 39 pum; body diameter at vulva = 71 um;
body diameter at anus = 40.5 pm; body diameter at begin-
ning of J = 33 um.
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Fig. 6 - Female anterior (Ieft) and posterior regions of X. cobni sp. n.

Female babitus as an open C when killed; body cylin-
drical, tapering gradually towards the extremities; cuticle
smooth 2-3 pm thick along the body. Lip region 7.5-8 pm
high hemispherical, well rounded frontally, very slightly
offset from the rest of the body by depression. Amphids
large stirrup shaped, with aperture as a wide, straight tran-
sverse slit. Odontostyle 2-3 pm diameter at its base; odon-
tophore well flanged at the base, 13.5-15 pm wide. Guiding
tube with the two guiding rings well evident, 12-19.5 um
apart. Oesophagus dorylaimoid, containing a mucro in the
anterior tubular part, 30-65 pm behind the odontophore
base and with the basal enlarged portion occupying from
1/3 to 1/4 of its total length, measuring 115-122 pm long
and 25-29 pm wide. Oesophageal-intestinal valve
amorphous. Reproductive system amphidelphic with
equally developed branches; vulva slit-like, slightly anterior
to mid body; vagina extending slightly less than 1/2 the
body diameter; uteri 318-335 um long, containing large spi-
nes in the whbular portion, but not scen in the distal pars
dilatata; glandular structures evident in the walls of the

uterine tubular portion; no “Z” differentation or spermathe-
ca evident; oviduct consisting of a pouch and a tubular por-
tion; ovaries reflexed. Prerectum 560-618 um long; rectum
extending a little over one body width at anus. Tail widely
conoid with rounded terminus and four caudal pores on
each side.

Male not found.

Type babitat and locality: thizosphere of Quercits sp.,
Meron Mountain, Galilee, Israel.

Type malerial: holotype and eight paratype females in
the collection of the Istituto di Nematologia Agraria del
Consiglio Nazionale delle Ricerche, Bari, Italy; two paraty-
pe females in the Entomology and Nematology Depar-
tment, Rothamsted Experimental Station, Harpenden,
Herts, England; two paratype females in the Plant Nema-
tology Laboratory Collecotion, United States Department of
Agriculture, Beltsville, Maryland, U.S.A.

Differential diagnosis: Xiphinema cobuni sp. n. is cha-
racterized by body length of about 4 mm, odontostyle
length around 164 um, almost mid body vulva, equally
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Fig, 7 - Female anterior (left) and posterior regions of X. macrogasiriomn sp. n.

developed female genital branches, large uterine spi-
nes, glandular structure in the uterine walls, slightly off-
set lip region and widely conoid tail with rounded termi-
nus.

It is similar to X. fngens Luc ef Dalmasso, 1963, X. fur-
cicum Luc et Dalmasso, 1963; X. dentarim Sturhan, 1978:
X. melitense Lamberti, Bleve-Zacheo ef Arias, 1982; X.
majus Bos ef Loof, 1984, X. hardingi Joubert, Kruger et
Heyns, 1987 and X. macroacantbum Lamberti, Roca et
Agostinelli, 1989, but differs from all of these in not
having any “Z" differentiation in the female genital tract
(Z-organ occurs in X. bardingi, X. majus and X. denlaium
and Z-pseudo organ in X. melitense, X. ingens, X.
macroacantbum and X, turcicum). Morcover, it differs
from X. ingens in its smaller size (L = 4.1 vs 5.7 mm) and
from X. turcicum, which has only a rudimentary Z-pseu-
do organ, in having large spines in the uterus and glan-
dular structures in the uterine walls (neither observed in
X. turcicum) and lower value of ‘a’ and ‘¢’ ratios (59 and
96 vs 68 and 118).

X cobni also resembles X. sphaerocepbalum sp. n.,
X. nuragicum sp. n., X. adenobystherum sp. n. and

X. macrogastrum sp. n. Compared to X. sphaerocepha-
lum, X. cobni has lower ‘¢’ ratio value (96 vs 109), higher
¢ value (0.9 vs 0.8), longer odontostyle (164 vs 150
um), longer tail (43 vs 36 um) and widely conoid with
rounded terminus tail (slightly bulging in X. sphaerocephe-
lm).

Compared to X. nuragicum, X. cobni has longer
odontostyle (164 vs 144 um), posterior guiding ring (149
vs 129 um from the anterior extremity), widely conoid tail,
(bluntly rounded in X. nuragicum) and glandular stru-
ctures in the uterine walls (not evident in X. nuragi-
cum).

Compared to X. adenchystherum, X. cobni has shorter
body (4.1 vs 4.4 mm), lower value of ‘a’ and ‘¢’ ratios (59
and 96 vs 69 and 136 respectively), anterior vulva (V = 49
vs 52), higher ¢’ value (0.9 vs 0.7), longer odontostyle (164
vs 149 um), longer tail (43 vs 32 um) and widely conoid tail
(bluntly rounded in X. adenohystherun).

Compared to X. macrogastrum, X. cobni has shor-
ter body (4.1 vs 4.6 mm), lower value of ‘¢’ ratio (96 vs
111), less offset lip region, thinner body profile and nar-
rower tail.
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Fig. 8 - Female of X. hispanum sp. n. A and B, anterior region; C, babitus; D, anterior genital tract; E and F posterior regions
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Fig. 9 - Female anterior (left) and posterior regions of X, hispanum sp. n.

XIPHINEMA MACROGASTRUM sp. n.
(Figs. 1, 3 and 7; Table 1)

Holotype female: L = 4.6 mm; a = 66; b = 6.9; ¢ = 117,
¢ =0.8; V = 48; odontostyle = 165 pm; odontophore = 101
um; oral aperture to guiding ring = 153 pm; tail length =
39.5 um; J = 10.5 um; body diameter at lip region = 17.5
pmy; body diameter at guiding ring = 53.5 um; body diame-
ter at base of oesophagus = 03.5 pm; body diameter at
vulva = 70 W; body diameter at anus = 52 um; body diame-
ter at beginning of J = 36 pm.

Female habitus as a closed C when killed; body cylin-
drical, tapering towards the extremities; body cuticle
smooth 2.5-4 pm. Lip region 8-9.5 pm high, cylindrical,
frontally flattened and laterally rounded, offset from the rest
of the body by depression. Amphids large, stirrup shaped
with aperture as a wide straight transverse slit. Odontostyle
robust 3 um in diameter at its base; odontophore well flan-
ged at the base, 16-19 pm wide. Guiding tube with the two

guiding rings well evident, 18-19.5 um apart. Oesophagus
dorylaimoid containing a mucro in the tbular part, about
100 mm behind the base of the odontophore; basal enlar-
zed portion of the oesophagus very large, occuping from
1/3 to 1/4 of the total oesophagus length, 162-187 um long
and 32-37 um wide. Oesophageal intestinal valve
amorphous. Reproductive system amphidelphic with
equally developed branches; vulva slit-like, slightly anterior
to mid body; vagina extending almost 1/2 in the body dia-
meter; uteri 353-385 um long, formed by a tubular part,
containing spines in the lumen and glandular structure in
the walls, and a large pars dilatata; no Z dillerentiation or
spermatheca visible, oviduct consisting of a well evident

-pouch and a tabular portion; ovaries reflexed. Prerectum

700-765 wm long. Rectum extending to more or less the
body width at anus. Tail bluntly rounded sometimes with
an unconspicous bulge projecting slightly ventrally, bearing
four caudal pores on each side.

Male not found.
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Type babitat and locality. thizosphere of almond trees
(Prunus amygdalus Batsch), Besni, Gaziantep, Turkey.

Type material: holotype and two paratype females in
the collection of the Istituto di Nematologia Agraria del
Consiglio Nazionale delle Ricerche, Bari, Italy; two paraty-
pe females in the Entomology and Nematology
Department, Rothamsted Experimental Station, Harpenden,
Herts, England; two paratype females in the Plant Nema-
tology Laboratory Collection, United States Department of
Agriculture, Beltsville, Maryland, U.S.A.

Differential diagnosis: Xiphinema macrogastrum sp. n.
is characterized by body length of about 4.5 mm, odonto-
style length about 160 um, slightly anterior vulva, equally
developed female genital branches, uterine spines, glandu-
lar structures in the uterine walls, cylindrical offset lip
region and bluntly rounded tail. '

It is similar to X. ingens Luc et Dalmasso, 1963, X. turci-

cum Luc et Dalmasso, 1963; X. dentatum Sturhan, 1978; X.
melitense Lamberti, Bleve-Zacheo et Arias, 1982, X. majus
Bos etLoof, 1984, X. hardingi Joubert, Kruger et Heyns, 1987
and X. macroacantbum Lamberti, Roca er Agostinelli, 1989,
but differs from all of these in not having any “Z” differen-
tiation in the female genital tract (Z-organ occurs in X. har-
dingi, X. majus and X. dentatum and Z-pseudo organ in X.
melitense, X. ingens, X. macroacantbum and X. turcicum).
Moreover, it differs from X. ingens in its smaller size (L = 4.6
vs 5.7 mm) and from X. turcicum, (which has only a rudi-
mentary Z-pseudo organ), in having spines in the uterus and
glandular structures in the uterine walls (neither observed in
X. turcicum), more expanded and frontally flattened lip
region (hemispherical in X. turcicum) and wider tail.

X. macrogastrum also resembles X. sphaerocephalum
sp. n., X. nuragicum sp. n., X. adenobystherum sp. n. and
X. cobni sp. n.

TABLE I - Morphometrics of paratypes of species of Xiphinema

X. turcicum
(after Luc and Dalmasso, 1963)

X. sphaerocephalum

n 6 @2

L (mm) 4.02 (3.64.-429)
a 67.6 (63.1-70.0)
b 7.2 64-7.6)

c 117.7 (102-125.3)
¢ 0.8 0.7-0.85
v 48.4 (46.7-49.6)
Odontostyle (um) 157 (152-160.5)
Odontophore (im) 93.5 (85.598.5)
Oral aperture to guiding ring (um) 144 (132-157)
Tail lenght (um) 30-39

J (hyaline portion of tail) (um) -

Body diam. at lip region (um) 14165

Body diam. at guiding ring (um) -

Body diam. at base of oesophagus (lm) -

Body diam. at vulva or mid body (um) ~

Body diam. at anus (um) 44-51

Body diam. at beginning of J (um) -

Spicules (um) -

Guiding pieces (um) -

729 4388

3343 (391030 3.7-4 (381009
54.3-65.0 (57.9£5.92) 63.5-66.9 (6551 4.59)
6183 (7310.78) 6.87.0 691017
94.0-125.4 (109.1 £ 12.6) 88.5-99.5 (94.5 + 4.34)
0.7-0.9 (0.8£0.08) 0.80.9 (0.85 £ 0.05)
47.0-50.0 (48 £ 0.98) -
143.5-168.2 (149.9 £ 10.19) 141.8-151.2 (146.3 £ 6.66)
84.7-97.6 (89.9 £ 4.19) 79.4-94.1 (88 £5.51)
125.9-161.8 (140-4 £ 3.10) 1265-135.3 (132.6 £ 4.37)
32.4-44.7 (35.9 £ 44D 38.2-44.7 (40.4 £ 2.65)
11.2-12.19 (1181098 88-10.6 (9.6 1 0.89)
14.8-16.5 (1541 0.63) 13.8-16.8 (158 4 1.24)
44.850.6 (49.0 £ 3.10) 45.9-46.8 (46.2 % 0.39)
51.7-65.9 (60.2 £ 5.50) 55.3-60.0 (572177
58.8-70.0 (66.2 £ 6.44) 55.3-62.4 (58.214.12)
44.7-49.4 (46.9+ 1.74) 45.9-50.0 (48.0£1.79
30.0-35.3 (32.8 +2.26) 28.2-346 (30.6 + 2.61)

- . 847912 (86.9+3.13)

- 188-23.5 (20.9 £ 1.90)
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Compared to X. sphaerocephalum, X. macrogastrum
has longer body (4.6 vs 3.9 mm), longer odontostyle (160
vs 150 pm), longer tail (42 vs 36 um), thicker body profi-
le, more expanded lip region, bluntly rounded tail (sligh-
tly bulging in X. sphaerecephalum) and glandular structu-
res in the uterine walls (not evident in X. sphaerocepha-
lum).

Compared to X. nuragicum, X. macrogastrum has lon-
ger body (4.6 vs 4 mm), longer odontostyle (160 vs 144
um), posterior guiding ring (150 vs 129 pm from the ante-
rior extremity), more expanded lip region and glandular
structures in the uterine walls (not evident in X. nuragi-
cum).

Compared to X. adenobystherum, X. macrogastrum has
lower value of ‘¢’ ratio (111 vs 136), anterior vulva (V = 47
vs 52), longer odontostyle (160 vs 149 um), posterior gui-
ding ring (150 vs 135 wm from the anterior extremity), lon-
ger tail (42 vs 32 um) and more expanded lip region.

Compared to X. cobni, X. macrogastrum has longer
body (4.6 vs 4.1 mm), higher value of ‘¢’ ratio (111 vs 96),
more offset lip region, thicker body profile and wider
tail.

Summarising, X. turcicum differs from all these spe-
cies, once considered populations of X. turcicum because
of having a rudimentary Z-pseudo organ (never observed
in the five new species above described) and no uterine
spines (very evident in all five new species above descri-
bed). Moreover, it differs from X. sphaerocephalum sp. n.
in having longer odontostyle (157 vs 150 pm) and higher
values of ‘a’ and ‘¢’ ratios (68 and 118 vs 58 and 109
respectively), from X. nuragicum sp. n. in having longer
odontostyle (157 vs 144 um) and higher value of ‘¢’ ratio
(118 vs 104), from X. adenohystherum sp. n. in having
lower value of ‘¢’ ratio (118 vs 136) and anterior vulva (V
= 48 vs 52), from X. cobni sp. n. in having higher value of
‘2’ and ‘c’ ratios (68 and 118 vs 59 and 96) and from X.

X. nuragicum

range (means + SD) X. adenobystberum X. cobni C. macrogastrum
1899 799 1299 699

3.3-4.5 4.0+0.37) 3.9-4.7 (4.4%03D 3.6-4.6 (4.110.33) 4449 (461018
55.1-76.1 (6561618 65.2-73.3 (685%3.15) 51.0-68.3 (59.0£5.70) 58.965.5 (61.8£267)
6.7-89 (7.7£0.63) 6.9-8.2 (7.6 £ 039 6.2-83 (7.1£0.53) 6.7-74 (6.9 £0.26)
79.1-123.4 (1044 £ 13.05) 126.8-149.6 (136.1 £ 10.76) 82.6-115.2 (95.7£11.95) 91.1-1183 (111.2+ 1057
0.7-0.9 (0.8 £ 0.06) 077-0.8 0.75 £ 0.06) 08-1.1 0910.11) 0.7-1.0 0.810.09
47.0-53 (50.0 £ 1.44) 49-53 (521 1.66) 47.0-51 (49£154) 46.0-48.5 (47£0.78)
137.1-150.0 (143.8 £ 3.28) 143.3-1518 (149.1£2.83) 149.4—17441‘ (164.2 £ 8.56) 155.3-165.3 (160.2 £ 3.53)
77.1-87.1 (817 £247) 79.4-88.2 (8451285 81.2-101.0 (93.417.43) 93.5-102.5 (99.2%3.51)
124.1-135.3 (129.2 £ 2.89) 127.1-140.6 (1354 +3.98) 137.6-161.2 (1487 £ 7.39) 147.1-155.9 (150.2+ 3.52)
32.3-42.2 (3831278 29.4-35.3 (31.9+252) 36.5-48.2 (42.8+4.24) 37.6-54.1 (4211591
9.4-14.1 (109 +1.32) 10.0-12.9 (1181 1.22) 11.8-14.7 (131 1.0D 8.8-10.6 (10.0 £ 0.68)
129-14.7 (1372055 13.2-15.2 (15.020.89 14.7-159 (1521059 17.6-18.2 (18.1+0.29)
38.2-48.2 (4191260 41.2-447 (43.21 144 42.9-54.7 (4821 3.41) 51.2-55.3 (52.9 +1.48)
47.0-55.9 (51.5 £ 3.61) 48.8-58.8 (54.2£2.88) 54.1-72.3 ‘ (61.11552) 63.5-68.2 (66.3 £ 1.58)
52.3-67.6 (60.7 £ 5.08) 57.1-70.6 (64.114.76) 58.8-83.5 (69.3 £ 7.45) 70.0-81.2 (7521 3.98)
44.1-55.9 (49.7 £ 3.49) 38.8-47.1 (45.1%298) 42.950.0 (46.3 1 2.63) 50.6-55.9 (53.01 £ 1.96)
30.6-41.2 (34.6£3.18) 27.1-37.1 (331325 25.9-34.7 (30.9%2.71) 29.4-37.6 (34.4 £ 2.80)
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macrogastrum sp. n. in having less expanded and hemi-
spherical lip region (frontally flattened in X. macroga-
strum) and narrower tail.

XIPHINEMA HISPANUM sp. n. (Figs. 8 and 9)

Holotype female: L = 4.7 mm; a = 82; b = 9.5; ¢ = 137;
¢’ =0.9; V = 49; odontostyle = 141 um; odontophore = 76.5
pm; oral aperture to guiding ring = 126.5 um, tail length =
34 um; J = 12 um; body diameter at lip region = 15 wm;
body diameter at guiding ring = 39 wm; body diameter at
base of oesophagus = 48 m; body diameter at vulva = 57.5
um; body diameter at anus = 38 um,; body diameter at
beginning of J = 20.5 um.

Paratype females (n = 14): L = 4.4 + 0.30 (4.2-5.1) mm;
a=78.615.69(73.1-83.9); b - 9.1 £ 1.0 (7.8-9.7); c = 118.5
+8.49 (101.7-137.2); ¢ = 0.9 £ 0.08 (0.8-1.1); V = 50 + 1.60
(49-51); odontostyle = 137.0 + 3.85 (131.2-142.3) um;
odontophore = 79.3 £ 1.88 (76.5-82.9) um; oral aperture to
guiding ring = 117.3 + 4.57 (110.6-126.5) um; tail length =
37.1 £3.04 (32.3-41.2) um; J = 12.3 + 2.02 (10.0-14.7) um;
body diameter at lip region = 15.2 * 0.46 (14.1-15.9) um;
body diameter at guiding ring = 39.3 £ 0.71 (38.2-40.6) um;
body diameter at base of oesophagus = 48.2 + 1.46 (45.9-
50.6) um; body diameter at vulva = 55.6 + 3.34 (51.2-61.8)
um; body diameter at anus = 40.2 + 1.84 (37.6-42.3) um;
body diameter at beginning of J = 23.9 + 2.36 (20.0-28.2)
pm.

Female habitus as a very open C when killed; body
cylindrical, tapering very gradually towards the extremities;
body cuticle smooth, 2-2.5 um thick. Hypodermal cords
with grandular structures along all of the body length. Lip
region 6-7.5 pm high, offset from the rest of the body by
depression, frontally rounded. Amphids large, stirrup sha-
ped, with aperture as a wide arcuate transverse slit.
Odontostyle 2.5 um in diameter at the base; odontophore
well flanged at the base, 14-17 pm wide. Guiding tube with
the two guiding rings 12-17 pumn apart. Oesophagus dorylai-
moid, containing a refrigent mucro, about 65 pwm behind
the base of the odontophore, in the anterior tubular part;
basal enlarged portion of the oesophagus 130-140 um long
and 20-22.5 um wide occupying 1/3 of the total cesopha-
gus length. Oesophageal-intestinal valve elliptical.
Reproductive system amphidelphic, with equally develo-
ped branches; vulva slit-like, at mid body; vagina extending
to almost 1/2 body diameter; uteri 360-370 wm long, consi-
sting of a tubular portion with spines in its lumen and glan-
dular bodies in its walls and an inconspicous pars dilatata
also containing spines; spermatheca present (but devoid of
sperms), preceeded by a Z constriction (Grimaldi-De Zio et
al., 1979); oviduct consisting of a small pouch and a tubu-
lar portion; ovaries reflexed. Prerectum evident, 650-700
um long. Rectum slightly more than one body width of

anus. Tail widely conical with rounded terminus, bearing
four caudal pores on each side.

Male not found.

Type babitat and locality. thizosphere of Cistus albidus
L. near Las Vifias, Sierra Morena, Andujar, Jaén, Spain.

Type material: Holotype and 10 paratype females in the
collection of the Istituto di Nematologia Agraria del
Consiglio Nazionale delle Ricerche, Bari, Italy; two paraty-
pe females in the Entomology and Nematology Depart-
ment, Rothamsted Experimental Station, Harpenden, Herts,
England; two paratype females in the Plant Nematology
Laboratory Collection, United States Department of Agricul-
ture, Beltsville, Maryland, U.S.A.

Differential diagnosis: Xiphinema bispanum sp. n. is
characterized by body length of about 4.5 mm, odontosty-
le length about 137 pm, mid body vulva, equally developed
female genital branches, uterine spines, lip region well off-
set and widely conical, with rounded terminus tail.

It resembles X. aceri Chizhov, Tiev et Turkina, 1986 and
X. diannae Kruger et Heyns, 1987, but differs from X. aceri
in its longer body (4.4 vs 3.8 mm), higher value of ‘¢’ ratio
(118 vs 101) and differently shaped (frontally rounded vs
flattened) and more expanded lip region; from X. diannae,
X. bispanum differs in having longer body (4.4 vs 3 mm),
longer odontostyle (137 vs 91 um), posterior vulva (V = 50
vs 46) and shorter (37 vs 55 um) and wider tail (subdigita-
te in X. diannae).

The valuable help of Mr. V. Radicci in preparing the
illustrations is gratefully acknowledged. Thanks are expres-
sed also to Mr. I. Vendola for typing the manuscript.
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