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TWO NEW XIPHINEMA SPECIES FROM PORTUGAL
(NEMATODA, DORYLAIMIDA)

by
F. Roca, M.J. Pereira and F. LAMBERTI!

Soil samples collected from various localities by one of us (M.J. Pereira)
in Portugal contained two species of Xiphinema which to the best of our
knowledge are new to science. They are described and illustrated in this
paper. Nematodes were extracted from soil samples by the Cobb wet sieve
technique, killed and fixed in 5% hot formalin and mounted in glycerin
on nematology slides by the slow method. Specimens were measured with
the aid of a camera lucida.

XIPHINEMA DISSIMILE sp. n. (Fig. 1 - Table )

Holotype female: L=5.1 mm; a=106; b=11.1; ¢=109; ¢’=1.4; V=44;
odontostyle=131 um; odontophore=73 um; oral aperture to guiding
ring=113 um; tail=47 pm; J=15 um; body diameter at lip region=15 pm;
body diameter at guiding ring=36 um; body diameter at base of
oesophagus =43 um; body diameter at vulva=49 um; body diameter at
anus=33 um; body diameter at beginning of J=12 um,; tail peg=10 um.

Allotype male: L.=4.6 mm; a=93; b=9.5; ¢=101; ¢’=1.3; odontosty-

le=125 um; odontophore =67 um; oral aperture to guiding ring=115 pm;
tail=45 pm; J=13 um; body diameter at lip region =14 pm; body diameter

! The assistance of Mr. V. Radicci in preparing the illustrations is acknowledged.
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Fig. 1 - Xiphinema dissimile sp. n.: female anterior region (A), posterior region (B and C), posterior
part of oesophagus (F), posterior branch of female genital tract (E), pseudo «Z» differentiation (G);
posterior region of the male (D); tail of the juveniles 4th stage (M), 3rd stage (L), 2nd stage (I), 1st stage (H).



Table I - Morphometrics of Xiphinema dissimile sp. n. (paratypes).

Range
Stages (Means + Standard Deviation)
L, L, L, L, 99 oo
n 3 7 8 4 14 6
L mm 133 — 133 186 - 213 253 - 293 176 — 346 460 — 580 413 — 346
(143 £ 0100 (196 + 009 276 + 015 (12 £ 029 (500 £ 031} (476 £ 069
a 92 — 632 90 — 643 661 — 810 02 — 8.7 896 — 1182 8.0 — 1250
Gol £ 7000 (603 £ 53 (22 £ 6ll) (92 £ 6200 (1022 £ TAY) (144 74}
b 48 — 62 53 - 58 6.2 — 82 647 - 114 92 — 123 901 — 114
54 = 04 (54 + 020 13 £ 07 84 + 210 (104 £ 089 (102 = 09
¢ B5 - 53 325 - 34 H#3 - 338 530 - 817 910 — 1350 898 = 1168
(5 5 100 Gl + 198 @88 £ 375 (630 £ W) (16 £ 1148) (1034 & 1LI5)
¢ 29 - 38 19 - 28 1§ - 23 13-20 12 =15 12— 14
32 + 048 23 £ 0 20 £ 019 (17 £ 0.27) (13 £ 009 (L3 + 0.08)
V - - - - o432 — 46 -
ol + L6l)
Odontostyle pm 553 — 626 766 — 893 96 — 1013 1013 — 1100 1203 - 1343 1153 - 1313
(593 + 370) (10 £ 45%) (951 £ 385 (1045 £ 414 1293 2 374 (140 = 5466
Odontophore ym 403 - 453 466 — 518 540 — 604 580 — 660 70 - 780 633 — 726
@37 £ 295 (500 £ 18§ (565 £ 253 (60T £ 366) (43 £ 199 (691 & 342
Replacement odontostyle ym 6 — 833 946 — 1013 1100 — 1180 1206 — 1340 - -
(182 = 53) 987 £ 227 (1150 £ 267) (145 = 644)
Qral aperture to guiding
ring ym 306 — 553 700 — %48 843 — 980 773 - 1008 1160 — 1213 1id6 — 1220
G37 & 270 (62 + 844 87 £ 426 006 £ 981 (1209 £ 389 (78 & 260
Tail ym 366 — 600 520 — 593 500 — 633 43 - 578 413 — 524 413 - 304
(82 + L7 (42 £ 273 (567 + 4.60) (505 + 691) 453 £ 30y 4.0 £ 315
Jm 86 — 120 133 — 113 113 - 46 133 — 208 126 — 166 133 — 193
(106 = 1800 (50 & 13 (184 £ 405 (67 £ 354 (146 £ 109 (158 £ 199
Body diam. at lip region ym 86 — 100 100 — 106 106 — 120 16 - 140 133 — 153 133 - 146
95 + 081) (102 £ 029 (112 £ 05 (127 £ L1} (145 £ 084 (141 = 064)
Body diam. at guiding ring ym 160 — 40 33 - 280 B3 - 33 280 — 326 0 - 386 33 - 386
202 £ 400) (48 £ 163 81 £ 200 (300 £ 194 (363 £ 10§ (353 = 19%)
Body diam. at base of
oesophagus 05 - 103 286 — Mo 20 — 393 36 — 402 406 — 460 B — 453
41 £ 34) (08 £ 213 (354 £ 288 (72 £123) 3l = 15§ @23 £ 139
Body diam. at mid body or vulvagm 226 — 273 300 — 380 Mo ~ 440 BI — 413 66 — 526 40 — 486
(256 + 263) (26 & 305) (384 £ 346 (394 £ 13) @93 £ L7) (459 = 270)
Body diam. at anus ym 153 — 200 A3 =13 B3 - 33 93 - 313 326 — 38 6 - 360
(182 + 254) (240 £ 201 (285 + 218) (303 £ 08 (340 + 125 (347 £ 131
Body diam. at beginning '
of J pm 80 — 66 §0 — 120 86 — 146 113 - 140 126 — 180 106 — 188
{64 = 039) 96 + 128) (118 £ 238 (123 £ L) (143 £ 128 (140 £ 277
Tail peg um - - - - 100 — 130 10 - 120
(105 £ 03) (115 £ 03)
Spicules gm - - - - - 666 — 713
(674 + 19
Lateral guiding piece gm - - - - - 133 — 153
(140 = 083
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at guiding ring=37 um; body diameter at base of oesophagus =44 um; body
diameter at mid body=49 um; body diameter at anus=35 um; body
diameter at beginning of J=11 um; spicules=67 um; lateral guiding
piece=12 um; tail peg=11 um.

Description: female habitus from J shape to slightly curved ventrally
in open C when heat-relaxed; body robust, cylindrical, tapering very
gradually toward the anterior extremity, more abruptly posteriorly; cuticle
smooth, apparently composed of two layers, 3-3.5 um thick along body,
more thickened in the neck region where it measures 4.5-5 um at the base
of the lip region, and in the caudal region where it is 6.5-7 um ventrally
and 8.5-9 um dorsally in the post anal portion; lateral hypodermal cords
readily visible throughout the length of the body, 11-11.5 yum wide at mid-
body or 22-23% of the corresponding body diameter; lateral body pores
well evident, 10-11 in the range of the odontostyle, arranged in a single
row in the neck region, in a double row in the rest of the body from the
beginning of the intestine; dorsal and ventral body pores clearly evident
in the neck region, less so in the rest of the body, 7-8 dorsally and 5-6
ventrally in the range of the odontostyle; labial region expanded, 6-7 pm
high, with rounded contour, offset from the rest of the body by a wide
constriction; amphids large, stirrup shaped with wide aperture as a
straight transverse slit; odontostyle robust, 2.5-3 um in diameter; basal
flanges 11-11.5 um wide and «tube» variable in length, depending on
retraction or protraction of the stylet; oesophagus dorylaimoid with
anterior part tubular; basal enlarged portion occupying 1/4 of the total
oesophagus length and measuring 130-132 ym long and 23-24 um wide,
containing three large nuclei; oesophageal-intestinal valve long and pi-
riform; female reproductive system amphidelphic with equally developed
branches; vulva slit-like, situated slightly anteriorly to mid body; vagina
depth half or more of the corresponding body diameter; gonads with
reflexed ovaries; oviduct consisting of a narrow cylindrical part and a large
pouch separated from the uterus by a robust sphincter preceded by a well
developed pseudo «Z» differentiation in the uterus, consisting of
sclerotized pieces, petal shaped, often joined as a rosette (Fig. 2); uterine
pouch well developed containing agglomerates of spermatozoa; prerectum
650-680 um long; rectum almost equal the body width at anus; tail short,
almost conoid, slightly rounded dorsally and straight ventrally, on the
same line of the body profile; terminal peg with large base, ventrally in
line with body profile and dorsally slightly separated from the rest of the
tail contour; three to four caudal pores are evident on each side of the tail.
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Fig. 2 - Xiphinema dissimile sp. n.: the «Z» pseudo-organ.

Male: general appearance similar to female with posterior part of the
body more curved; morphology and anatomy similar to female except in
the genital apparatus and the somatic structures associated with it;
spicules robust, curved, not cephalated with enlarged central portion;
lateral guiding pieces almost straight, rounded and more robust
posteriorly, narrow at distal end; precloacal pair of papillae preceded by
four ventral single supplements, ventrosublateral body pores arranged
in two lines in posterior part of the body; tail similar to that of female,
less rounded dorsally and bearing 5-6 pairs of caudal pores.

Juveniles: morphologically similar to adult females from which differ
by the size; tail of first stage elongated and conoid.

Type habitat and locality: rhizosphere of Cupressus spp. at Escaroupim,
Salvaterra de Magos, Portugal (province of Ribatejo).

Type material: holotype, allotype, ten paratype females, four paratype
males and juveniles in the collection of the Istituto di Nematologia Agraria
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del Consiglio Nazionale delle Ricerche, Bari, Italy; two paratype females
and one paratype male, Nematology Department Rothamsted
Experimental Station, Harpenden, Herts, England; two paratype females
and one paratype male, Plant Nematology Laboratory Collection, United
States Department of Agriculture, Beltsville, Maryland, U.S.A.

Differential diagnosis. Xiphinema dissimile sp. n. resembles X.
diversicaudatum (Micoletzky, 1927), Thorne, 1939, X. lusitanicum Sturhan,
1983, X. malawiense Brown, Luc ef Saka, 1983 and X. pseudocoxi Sturhan,
1984. 1t differs from X. diversicaudatum in having a differently shaped
tail (clearly rounded with digitate terminus in X. diversicaudatum), more
slender body («a» value 102 vs 74 in X. diversicaudatum), shorter
odontostyle (129 vs 143 um in X. diversicaudatum) and higher value of «c»
ratio (111 vs 78 in X. diversicaudatum); X. dissimile sp. n. differs from
X. lusitanicum in having a shorter odontostyle (129 vs 172 um in X.
lusitanicum) and odontophore (74 vs 110 um in X. lusitanicum), anteriorly
situated vulva (46 vs 53 in X. lusitanicum), more slender body («a» value
102 vs 71.5 in X. lusitanicum), bisexual status and shorter distance of
guiding ring from anterior end (120 vs 152 um in X. lusitanicum); it differs
from X. malawiense in having larger body length (5 vs 2.65 mm in X.
malawiense), longer odontostyle (129 vs 111 pm in X. malawiense) and more
slender body («a» value 102 vs 52 in X. malawiense); X. dissimile finally
differs from X. pseudocoxi in its longer body (5 vs 3.5 mm in X. pseudocoxi)
and longer odontostyle (129 vs 106 um in X. pseudocoxi).

XIPHINEMA LAFOENSE sp. n. (Fig. 3 - Table II)

Holotype female: L=4 mm; a=123; b=9.7; ¢=150; ¢'=1.2; V=50,
odontostyle=74 pm; odontophore=50 um; oral aperture to guiding
ring=65 pm; tail=27 um; J=9 um; body diameter at lip region=13 um;
body diameter at guiding ring=21 um; body diameter at base of
oesophagus =29 um; body diameter at vulva=33 um; body diameter at
anus=21 um; body diameter at beginning of J=11 um.

Allotype male: L=4.1 mm; a=131; b=10.2; c=143; c¢'=1.2;
odontostyle=75 um; odontophore=53 um; oral aperture to guiding
ring=65 pym; tail=29 um; J=6 um; body diameter at lip region=13 um;
body diameter at guiding ring=21 um; body diameter at base of
oesophagus =28 um; body diameter at mid body=31 um; body diameter
at anus=23 ym; body diameter at beginning of J=9 um; spicules=41 um;
lateral guiding piece=6.5 um.
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20pm |

Fig. 3 - Xiphinema lafoense sp. n.: female anterior region (A), posterior region (B), posterior branch
of female genital tract (E); tail of the juveniles 4th stage (D), 3rd stage (F), 2nd stage (G), 1st stage (H).
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Table II - Morphometrics of Xiphinema lafoense sp. n. (paratypes).

Range
Stages (Means + Standard Deviation)
L, L, L, L, QQ [ofe
n 1 3 5 3 9 4
L mm 14 200 - 213 233 - 316 280 - 280 330 — 43 353 — 403
200 £ 008 (268 =035 (280 £ 000) (394 = 03y (39 £ 03]
a 8 60 — 83 8715 — 101 1025 — 1106 1054 — 1349 1176 — 1410
804 = 389) (992 £ 958) (1061 = 412} (1220 £ 827 (1310 £ 117§
b 63 62 — 7.1 66 — 112 16 - 19 §5 — 111 88 — 105
{67 + 043 19 + 189 171 £ 017) 99 + 087) 98 + 076)
¢ 3 434 - 51 78 — 1053 750 — 815 1270 = 1710 127 = 1512
512 £ 675 BL7 £ 1363) (821 = 643 (1506 & D14 (1370 £ 1743
¢ 28 U =30 15 - 18 L7 - 19 1= 14 12 - 14
24 £ 054 {16 + 013 (18 £ 0.4 12 £ 009 {13 = 0.08)
y - - - - 508 — 330 -
(520 = 063)
Odontostyle ym 386 480 - 513 593 - 613 613 — 633 N6 - 8 6 - 733
500 + 174 602 = 1.00) (624 = 104 (18 £ 305 136 + 11§
Odontophore ym 133 395 - 43 $3 - 300 453 — 186 300 — 48 513 — 540
0 £ 219 {466 = 1.89) 415 £ 191 23 £ 179) (28 £ L1Y)
Replacement odontostyle pm 466 606 — 633 M3 - 746 766 — 780 - -
(617 + 1400 (3L £ 150 (770 = 08))
Oral aperture to guiding
ring gm 3% $53 ~ 464 526 - 366 540 — 566 806 — 886 826 — 653
{461 £ 075 (350 £ 150y (557 £ 150) (645 & 263 (ol = LI
Tail gm 4 386 — 460 300 - 360 R0 - 33 %6 — B8 73 =313
BLO £ 421 (29 £ 23 (M2 £ 206 (62 £ 12 (B8 = L79)
Jum 144 100 - 100 66 — 100 80 — 100 73 - 100 33 - 83
(100 £ 0.00) 84 £ 13 93 £ L1Y) 86 £ 0.93) 68 + 126)
Body diam. at lip region ym 10 104 - 106 106 - 120 113 - 126 120 - 133 120 — 126
(105 £ 00 (14 £ 079 (119 = 063 (123 = 0461 (125 £ 030)
Body diam. at guiding ring ym 16 173 — 193 186 — 200 186 — 200 A3 - 23 06 — U3
(184 = 101) 19.1 £ 077 193 £ 070 220 £ 084 {210 £ 040)
Body diam. at base of
oesophagus gm 183 B3 - 260 10— 266 U0 - 266 %0 — 30¢ 73 - 280
(44 £ 140 (255 £ 109 (57 = 130 283 = L4 (276 £ 040)
Body diam. at mid body or vulva ym 26 %40 - 280 %0 — 293 B3 -73 306 — Mg 293 - 308
(260 = 2000 (69 £ 13 (264 £ 1O (322 & 13 (300 £ 05Y
Body diam. at anus gm 14 153 — 186 186 — 206 186 — 200 06 - 03 20 -3
(170 £ 168 (197 = 070 (193 £ 070) 215 £ 095 (223 £ 069
Body diam. at beginning
of Jym 86 66 — 80 80 — 93 80 — 100 113 - 126 86 — 104
(73 £ 07 86 £ 0.3 6 £ LI5S (119 £ 034 96 + 087)
Spicules pm - - - - - -4
(415 + 03)
Lateral guiding piece um - - - - - 6~ 7
(65 + 0.88)
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Description: female habitus slightly ventrally curved as an open C when
heat-relaxed; body slender, cylindrical, tapering very gradually toward the
anterior extremity and more abruptly posteriorly; cuticle very finely
transversely striated at the neck and caudale regions, apparently smooth
along the mean portion of the body and composed of two layers 2-2.5 pum
thick along the body, slightly more thickened in the neck region 3-3.5 um
and more thickened in the caudal region where it is 3.5-4 pm ventrally and
4-4.5 ym dorsally in the post anal portion; lateral hypodermal cords readily
visible throughout the length of the body, 7-8 ym wide at mid body or
25-26% of the corresponding body diameter; lateral pores irregularly
spaced on the anterior quarter of the body, 3-4 in the range of the
odontostyle; dorsal and ventral pores not visible along the body; labial
region expanded, flattened frontally and rounded laterally, 5-5.5 um high,
clearly separated from the rest of the body by a constriction; amphids
large, stirrup shaped with large aperture as an irregular transverse slit;
odontostyle very robust, 1.5 um in diameter; guiding ring large 4.5-5 pum
in diameter with «tube» not well evident or very short in length;
odontophore slender with narrow flanges at the base; oesophagus
dorylaimoid with anterior part tubular and basal bulb long and narrow
occupying almost 1/3 of the total length, measuring 140-150 ym long and
14-15 ym wide containing three nuclei; the dorsal oesophagus gland
nucleus lying near the duct of dorsal gland and larger than the two
ventrosublateral ones, lying just behind the central portion; oesophageal-
intestinal valve large and heart-shaped; female reproductive system
amphidelphic with equally developed branches; vulva slit-like situated at
or slightly posteriorly mid-body; vagina 2/3 of the corresponding body
diameter deep; gonads with ovaries reflexed; oviduct consisting of a
narrow, almost cylindrical part and a large pouch separated from the
uterus by a robust sphincter; no «Z» or pseudo «Z» differentiation is visible
in the uterus, consisting by a cylindrical part without any special features
and a pouch well developed containing agglomerates of spermatozoa;
prerectum 400-450 um long; rectum as long as 1.5 body width at anus; tail
conoid with rounded terminus, slightly rounded dorsally and straight
ventrally, bearing two caudal pores on each side.

Male: general appearance similar to female, with posterior part of the
body more curved; spicules robust, curved, not cephalated with enlarged
central portion; lateral guiding pieces slightly curved and bifid at distal
end; precloacal pair of papillae followed by four ventral single
supplements; tail similar to that of female, less rounded dorsally and
bearing two pairs of caudal pores.
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Juveniles: morphologically similar to adult females but smaller. Tail of
first stage elongated and conoid.

Type habitat and locality: rhizosphere of an old and abandoned grapevine
at Varzea, S. Pedro do Sul, Portugal (province of Beira Alta).

Type material: holotype, allotype, five paratype females, two paratype
males and juveniles in the collection of the Istituto di Nematologia Agraria
del Consiglio Nazionale delle Ricerche, Bari, Italy; two paratype females
and one paratype male, Nematology Department, Rothamsted Experimental
Station, Harpenden, Herts, England; two paratype females and one paratype
male, Plant Nematology Collection, United States Department of Agri-
culture, Beltsville, Maryland, U.S.A.

Differential diagnosis: Xiphinema lafoense sp. n. is easily distinguished
by its unusually long and narrow oesophageal glandular bulb (140-130 ym
long, about 1/3 of the total length of cesophagus). Among the species with the
lip region expanded and separated from the rest of the body by a constriction
and a conoid shaped tail, X. lafoense resembles X. algeriense Luc er Kosta-
dinov, 1981, X. conurum Siddiqi, 1964 and X. pachydermum Sturhan, 1983.
X. lafoense sp. n. differs from X. algeriense in having a shorter body (3.9
vs 4.3 mm), shorter tail (26 vs 42 um), shorter odontostyle and odontophore
(76 vs 116 pm and 52 vs 63 um respectively) and more slender body («a» value
122 vs 107); furthermore, X. lafoense may be separated from X. algeriense
by the «Z» differentiation in the uterus, clearly evident in X. algerierse and
absent in X. lafoense. Apart from having a different tail shape (conical
elongated in X. conurum, rounded conoid in X. lafoense), the new species
differs from X. conurum in having a shorter odontostvle (76 vs 114 um),
shorter tail (26 vs 64 ym), more slender body («a» value 122 vs 88) and
posteriorly situated vulva (V=52 vs 48.5). Finally, X. lafoense can be
separated from X. pachydermum, also found in Portugal, by the longer body
(3.9 vs 2.3 mm), the different shape of the tail (conoid with pointed terminus
in X. pachydermum), the shorter odontostyle (76 vs 84 um), the more slender
body («a» value 122 vs 67) and the anteriorly situated vulva (V=32 vs 59).

SUMMARY

Two species of Xiphinema from Portugal are described. Xiphinema dissimile sp. n. found
in the rhizosphere of Cupressus spp. which is similar to X. diversicaudatisn (Micoletzky, 1923)
Thorne, 1939, X. lusitanicum Sturhan, 1983, X. malawiense Brown, Luc er Saka, 1983 and X.
pseudocoxi Sturhan, 1984 and X. lafoense sp. n. found in the rhizosphere of grapevine, which
resembles X. algeriense Luc et Kostadinov, 1981, X. conurum Siddiqi, 1964 and X. pachvdermum
Sturhan, 1983.

Accepted for publication on 9 August 1987.
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