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Summary. Xiphidorus amazonensis Uesugi, Huang et Cares and X. minor Rashid, Coomans et Sharma constitu-
te new records for Venezuela. X. amazonensis is reported for the first time since its description from Brazil. It is
characterized by a body length of 5 mm, odontostyle length 97 um, mid-body vulva, offset lip region and co-
noid tail. X. minor, which also occurs in Argentina, Brazil and Uruguay, is characterized by a body length of 2
mm, odontostyle length 68 um, slightly anterior vulva, continuous lip region and conoid tail. Xiphidorus minor
is also characterized by two acidic bands in its superoxide dismutase isozyme profile. PCR-RFLP analysis are re-

ported for X. minor.

The genus Xiphidorus Monteiro, 1976 seems
to be restricted to South America in its geo-
graphic distribution (Doucet et al., 1998). Accor-
ding to Decramer et al. (1996) species of Xiphi-
dorus have been recorded only in Argentina, Bra-
zil and Uruguay, and Hunt (1993) states of ha-
ving seen an undescribed species from Bolivia.

During a nematode survey in Venezuela two
species of Xiphidorus were identified; they con-
stitute new records for the country, although
the occurrence of the genus in Venezuela has
been reported by Renaud and Bricefio in the
XV Congreso Venezolano de Fitopatologia held
in Maracaibo from the 23th to the 27th of No-
vember 1997 (Compendio p. 100).

The two populations identified here as X.
amazonensis Uesugi, Huang ef Cares, 1985 and
X. minor Rashid, Coomans et Sharma, 1986 are
briefly described.

Nematodes were extracted from soil by the
wet sieving technique and mounted in anhy-
drous glycerine after fixation in hot 5% formalin.

Descriptions

XIPHIDORUS AMAZONENSIS
(Table T; Figs 1-3)

A population composed by females and ju-
veniles, males did not occur, was found at San
Fernando in the Santa Luisa Farm, Apure State,
in the rhizosphere of an old tamarind tree, 7a-
marindus indica L.

Female of medium size (approx 5 mm long),
assuming a more or less closed C habitus when
dead; body tapering gradually towards anterior.
Lip region cylindrical laterally rounded, separa-
ted from the rest of the body by a depression;
amphidial pouch as a wine glass, with barely
visible slit-like aperture. Odontostyle long,
forked at the base; odontophore strongly flan-
ged, guide ring single. Oesophagus dorylaimoid
with three nuclei in the basal bulb, which mea-
sures 55-72 um long and 15-17 pm wide and
occupies about 1/5 of the oesophagus total
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TaBLE 1 - Morfometrics of Xiphidorus amazonensis from Venezuela.

Locality:

Host:

Santa Luisa, San Fernando

Tamarind

n: 159 971 7J2 873 6 J4
L (mm) 5.1£0.30 1.14+0.04 1.7+0.10 2.310.21 3.6+0.23
(4.5-5.6) (1-1.D (1.6-1.8) (2-2.5) (3.5-4.1)
a 146%8.17 58+1.48  69.4£2.09  89.9+4.99 125.548.44
(132.6-158.8) (55.9-59.5)  (65.8-72.6) (82.3-96) (110-132.2)
b 16.6£1.30 5.1£0.24 7.430.43 10.210.73 14.9£1.00
(15.1-18.6) (4.8-5.4) 6.9-7.9 (9.3-11.2) (14.0-16.9)
C 184.9£9.52  35.2+3.54 49.1+4.20 68.9+4.64 118.6£9.08
(172.9-203.8) (30.4-40.4) (43.9-54.7) (63.4-75.5) (106.4-128.9)
c 1.210.07 2.710.09 2.310.15 1.910.05 1.5+0.04
(1-1.3) (2.5-2.8) (2.1-2.5) (1.8-2.0) (1.4-1.5)
v 51£1.40 - - - -
(48-53)
Odontostyle pm 98.112.53 50.81£2.59 62.5+1.83 72.312.52 85.8+2.61
(95.4-102.3)  (47.9-54.3)  (60.1-65.9)  (69.4-76.9)  (82.7-89.6)
Odontophore pwm 43.4¥1.76  27.9+1.73  32.240.63  35.9%1.50 39.5+1.21
(40.5-45.7)  (26-30.6)  (31.2-32.9) (335-37.6)  (37.6-40.5)
Replacement odontostyle um - 62.6£2.40  74.5%1.86  84.1%£1.69 97.5%1.42
(58.4-66.5) (72.2-78) (80.9-86.7) (95.9-100)
Oral aperture to guide ring pm 83.5£1.68  38.8+1.06  47.242.57  59.5£3.95 67.1+3.86
(80-86.7) (37.6-41)  (43.5-50.9)  (54.9-64.7) (61.8-71.7)
Tail um 27.3%1.32 30.4£2.29 34.312.13 33.9+2.13 31.5+1.63
(26-29.5)  (27.2-32.9)  (30.6-36.49)  (30.6-37) (28.3-32.9)
J (hyaline portion of tail) m 7.940.76 4.240.34 5.310.32 5.9£0.66 6.710.68
(6.4-8.7) (3.7-4.6) (5-5.8) (5.2-6.9 (5.87.5)
Body diam. at lip region um 11.740.34 7.22£0.32 8.410.32 9.1+0.18 10.840.48
(10.9-12.1) (6.9-7.5) (8.1-8.7) (8.7-9.2) (10.4-11.6)
Body diam. at guide ring um 26.3£0.82  15.240.52  18.3%1.11  20.8£0.62 23.5£1.09
(24.8-27.7) (14.4-16.2) (17.3-20.2) (20.2-21.9) (21.9-24.8)
Body diam. at base
of oesophagus um 30.5£1.11 1740.56 21.9£0.68  24.5%1.19 27.611.13
(28.9-31.8) (16.2-17.9) (21.4-23.1) (23.1-26.6) (26-28.9)
Body diam. at mid-body
or vulva um 34.8+1.31 18.6+0.47 24.330.80 25.941.16 30+1.39
(32.9-36.9) (17.9-19.1) (23.1-25.4) (24.3-27.7) (28.8-31.8)
Body diam. at anus um 23.741.00  11.4%£0.65  14.910.61 17.610.86 21.8+0.41
(21.9-24.8) (10.4-12.1) (14-15.6) (16.2-19) (21.4-22.5)
Body diam. at beginning of J um 11.8+0.75 4.810.44 5.8+0.00 6.810.59 9.310.54
(10.4-13) (4.5-5.8) (5.8-5.8) (5.8-7.5) (8.7-9.8)
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Fig. 1 - Xiphidorus amazonensis from Venezuela: A, female anterior region; B, female tail; C, habitus; D-G, J1, J2, J3 and J4

juvenile tail, respectively.

length. Oesophago-intestinal valve hemi-ellipti-
cal. Vulva at mid-body; vagina occupying 2/3 of
the corresponding body diameter; gonads
amphidelphic with equally developed branches;
ovaries reflexed; uteri very long separated from
the oviduct by a well developed spermatheca
delimited by strong sphincters. Prerectum 290-
340 um long; rectum as long as body diameter
at anus. Tail short, conoid with wide base, tape-
ring abruptly towards the terminus, which,

however, has rounded tip. Two caudal pores
are visible on each side.

Juveniles with elongate tail in the first three
stages; tail more similar to female in the prea-
dult, although tapering more gradually towards
the terminus. The juveniles can be separated in-
to four groups (Fig. 3), however, the small gap
between specimens arbitrarily attributed to J2
and J3 might be an indication that only three ju-
venile stages occur.
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Fig. 3 - Scatter diagram plotting body and odontostyle lengths of individual juveniles and females of X. amazonensis from

Venezuela.

Compared to the type population (Uesugi et
al., 1985), X. amazonensis from Venezuela has
a slightly shorter body (5.35 mm in type popu-
lation) and slightly anterior vulva (V around
50% in the type population). _

This is the first record of X. amazonensis
outside Brazil.

XIPHIDORUS MINOR
(Table II; Figs 4-8)

The population studied was found in the rhiz-
osphere of ground orchids, Oeceoclades macu-
lata (Lindl.) Lindl., on the Campus of the Univer-
sidad Central de Venezuela at Maracay, Estado
Aragua. Females and juveniles were present;
males were not present.

Female of small size (approx 2 mm long), as-
suming a closed C to spiral habitus, when dead;
body tapering gradually towards both extremi-

ties. Lip region frontally rounded, almost conti-
nuous with the rest of the body, distinguished
only by a very faint constriction. Amphidial pou-
ch as a wine glass, with indistinct aperture.
Odontostyle forked at its base; odontophore mo-
derately flanged, guide ring single. Oesophagus
dorylaimoid; the basal bulb contains three nuclei
and measures 60-65 um long and 13-15 um wi-
de, occupying 1/5 of the oesophagus total
length. Oesophago-intestinal valve amorphus.
Vulva slightly anterior to mid-body; vagina oc-
cupying 1/2 of the corresponding body diameter;
gonads amphidelphic, and reflexed ovaries with
equally developed branches; very short uteri, se-
parated from the oviduct by a sphincter. Prerec-
tum 230-260 um long; rectum as long as body
diameter at anus. Tail conoid, dorsally convex
and ventrally flattened, with rounded terminus,
bearing two caudal pores on each side.

Juveniles with more elongate tail, compared
with females; in particular the tail of the first
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Taste Il - Morfometrics of Xiphidorus minor from Venezuela.

Locality:

Host:

Maracay U.C.V. Campus

Ground orchid

n: 209 3J1 152 3J3 13 J4
L (mm) 1.8£0.17  0.75£0.05 1.0 1.3£0.06 1.45+0.05
(1.5-2.D (0.7-0.8) (1.2-1.3) (1.4-1.5)
a 64.7+4.83  40.1+2.17 46.7 54.7+1.70 54.94£2.20
(58-75.2)  (37.8-42.1) (52.9-56.3) (49.5-57.7)
b 7.6+0.78 4.4%0.17 5.3 7.2x£1.58 740.63
(6.5-9) (4.3-4.6) (5.8-8.9) (6-8.1)
C 75.6+7.04 27.4%£0.98 39.4 46.513.29 53.1£3.48
(63.3-90.9) (26.3-28.2) (43.5-50) (48.4-57.7)
c 1.3+0.06 2.6+0.06 1.8 1.8+0.17 1.6+0.10
(1.2-1.49) (2.5-2.6) 1.7-2) 1.4-1.7
v 46.1£1.41 — — - —
(44-48)
Odontostyle um 69.4+2.32 42+2.33 50.5 57.243.00 60.7+1.30
(65.9-73.49)  (39.9-44.5) (53.7-58.9) (57.8-63)
Odontophore um 33.811.88 23.9+2.33 27.8 27.8+0.57 30.1+0.97
(30.6-38.1)  (21.4-26) (27.2-28.3) (28.9-31.8)
Replacement odontostyle um - 50.5%0.86 55.5 65.5+3.32 70+2.48
(49.7-51.4) (61.8-68.2) (65.5-73.9)
Oral aperture to guide ring um 00.5£1.93  34.1+1.04 40.5 46.4+0.87 50.942.61
(56.6-64.7)  (33.5-35.3) (45.7-47.4)  (46.2-54.9)
Tail um 23.8+1.16 27.4%1.33 254 27.511.33 27.5%£1.77
(21.4-25.4) (26.6-28.9) (26-28.3)  (24.3-30.1)
J (hyaline portion of tail) um 5.5+0.67 3.7+0.29 3.5 4.240.35 4.510.49
(4.6-6.9) (3.5-4) (4-4.6) (4-5.8)
Body diam. at lip region um 7.940.39 6£0.29 6.9 740.00 7.1£0.30
(7.5-8.7) (5.8-6.3) -7 (7-7.5)
Body diam. at guide ring tm 19.4+0.86 13.5+0.92 15.6 15.84+0.35 17.5+0.57
(17.9-20.8) (12.7-14.5) (15.6-16.2) (16.8-19.1)
Body diam. at base
of oesophagus um 2491151  16.8+0.55 20.2 20.6+0.92 23.610.92
(22.5-28.3) (16.2-17.3) (19.6-21.49) (22.5-25.4)
Body diam. at mid-body
or vulva um 27.8£1.95 18.7+0.29 21.4 22.5%1.53 26.4%1.06
(24.3-32.9)  (18.5-19) (20.8-23.7)  (25.4-28.3)
Body diam. at anus wm 17.7£1.04  10.8+0.69 14.5 15.4%1.46 17.240.52
(15.6-19.6)  (10.4-11.6) (13.9-16.8) (16.2-18.5)
Body diam. at beginning of J um  9.1+0.62 410.55 5.8 6.4£0.55 7.5£0.78
(8-9.8) (3.5-4.6) (5.8-6.9) (6.3-8.7)
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Fig. 4 - X. minor from Venezuela: A, female anterior region; B, female tail; C, babitus, D-G, J1, J2, J3, and J4 juvenile tail, re-
spectively.

stage is ventrally slightly concave and has a mo-
re pointed tail. Juveniles can be separated into
four groups (Fig. 6), however, it seems that the-
re is an overlap between the J3 and J4 stages,
perhaps indicating the presence only of three
juvenile stages.

Compared to the type population (Rashid et
al., 1986), X. minor from Venezuela has a shor-
ter odontostyle (73-79 um in type population)
and an anterior guide ring (68 pm in type po-
pulation). With respect to the specimens from
Uruguay (Coomans et al., 1990), it has a shorter
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Fig. 6 - Scatter diagram plotting body and odontostyle lengths of individual juveniles and females of X. minor from Venezuela.

body and odontostyle (L=2.47 mm and odonto-
style = 84 um in the Uruguay population), and
anterior vulva (V=49 in the Uruguay popula-
tion). Xiphidorus minor from Venezuela also
differs from an Argentinian population (Decra-
mer el al., 1998) in having a shorter body
(L=2.15 in the Argentinian population), shorter
odontostyle (79 um in the Argentinian popula-
tion) and slightly shorter tail (25.5 um in the Ar-
gentinian population).

Xiphidorus minor, characterized by super
oxide dismutase (SOD) isozyme profile (Fig. 7),
carried out as described in Molinari et al.,
(1997), shows two acidic bands which differen-
tiate it from most species of Xiphinema.

Polymerase chain reaction (PCR) was used to
amplify a fragment of ribosomal DNA (tDNA)
containing the ITS (Internal Transcribed Se-
quences) region in X. minor with heterologous
primers which hybridize with conserved re-
gions. Single nematodes were ruptured mecha-
nically and the DNA extraction was carried out

as described in Molinari et al. (1997). The am-
plification of the ITS region produced only one
band of approximately 1.5 Kb. The amplified
product was digested with six restriction enzy-
mes: Bam HI, Dde, Rsa I, Alu I, Hinf I and Xba
I (Fig. 8). The PCR-RFLP profiles may be used
to specifically identify X. minor.

Venezuela, after Brazil, Uruguay and Argenti-
na is the fourth South American country where
X. minor is reported to occur.

Comments on the number of juvenile develop-
ment stages occurring within the genera Xiphidor-
us and Paraxiphidorus Coomans et Chaves, 1995.

Among the species belonging to the genera
Xiphidorus and Paraxiphidorus the information
concerning juvenile developmental stages is as
follows:

— X achalae Luc et Doucet, 1984 was descri-
bed with only third and fourth juvenile stages
(Luc and Doucet, 1984); however, it is not known
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Fig. 7 - SOD isozyme pattern of X. minor from Venezuela.

if four stages occur, therefore, the third and
fourth stages reported may in fact represent the
second and third if only three such stages occur;

— X. amazonensis, the 13 juveniles reported
in its description were not separated in different
stages (Uesugi et al., 1985); ,

— X. balcarceanus Chaves et Coomans, 1984 is
the only species within the two genera described
with four juvenile stages (Chaves and Coomans,
1984). However, the same authors, in describing
X. tucumanensis (Chaves et Coomans, 1984),
which is considered a junior synonym of X. bal-
carceanus (Decraemer et al., 1996), report juve-
niles only, identified as J1, J2 and J4 and a
further description of X. balcarceanus (Decrae-
mer et al., 1996), reports J2, J3 and J4 only;

— X. minor, in its original description J2, J3
and J4 only are reported (Rashid er al., 1986);

— X. parthenus Monteiro, Lordello et Nakaso-
mo, 1981 does not include juveniles in its origi-
nal description (Monteiro et al., 1981); however,
in a further description, X. yepesara s.sp.
parthenus, measurement of J2, J3 and J4 are gi-
ven (Decraemer et al., 1996);

— X saladillensis Chaves et Coomans, 1984
was found in its type population with only. third
and fourth stage juveniles (Chaves and Coomans,
1984); a further description of this species inclu-
des J2, J3 and J4 (Decraemer er al., 1996);

— X. uruguayensis Coomans, Chaves et De
Leon, 1996 is described with one J1, one J2, th-
ree J3, one J4 and a moulting specimen consi-
dered a J2 turning to J3 (Coomans et al., 1996);

— X. yepesara Monteiro, 1976 is originally de-
scribed with J3 and J4 and a further description
reports J2, J3 and J4 (Decraemer et al., 1996);

— P. brevistylus Decraemer, Doucet et Coo-
mans, 1998 is described with only J2 and J3
(Decraemer et al., 1998);

— P. beynsi Coomans, Chaves et De Leon,
1996 is described with six preadult (J4) juveni-
les plus two juveniles moulting from J3 to J4
(Coomans et al., 1996);

— P. michelluci Coomans et Chaves, 1995 was
found only with a preadult juvenile (Coomans
and Chaves, 1995).

None of the described species can be clearly
attributed as having four juvenile developmental
stages, except X. balcarceanus for which only
two J2 are reported. Of the two populations from
Venezuela, X. amazonensis does not show a
clear separation between J2 and J3 and in X. mi-
nor there is an overlap between J3 and J4. Howe-
ver, it should be recognized that population den-
sities of Xiphidorus and Paraxiphidorus are gene-
rally very low, therefore, in most cases the popu-
lation structure cannot be clearly defined. Moreo-
ver, it is likely that the first stage juveniles, those
most frequently missing in the descriptions, are
lost in the extraction procedures because of their
small size. Nevertheless, the available information
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Fig. 8 - PCR-RFLP patterns of amplified ITS region of X.
minor from Venezuela (schematic representation of restric-
tion patterns below the geD.

provides some evidence that only three juvenile
stages might occur in such genera, typical of
South America. If this is true, it might be assumed
that Xiphidorus and Paraxiphidorus are closely
related to the American species of Xiphinema de-
termined to have only three juvenile stages (Rob-
bins et al., 1996). Alternatively, and perhaps most
likely, the evolutionary process resulting in the
development of three, instead of, or from, four
such stages, has occurred indipendently, in at lea-
st two, if not three, genera in the Longidoridae
occurring in the Americas.
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