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NOTES ON THE FEMALE REPRODUCTIVE SYSTEM OF XIPHIDORUS
MONTEIRO, 1976 (NEMATODA: LONGIDORIDAE)

by
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Summary. The morphology of the female reproductive system has been studied in six species of Xiphidorus Monteiro, 1976. The didelphic-
amphidelphic reproductive tract has equally developed branches, each consisting of a reflexed ovary, oviduct, pars dilatata oviductus, sphinc-
ter muscle, uterus, ovejector, vagina and vulva. Although the reproductive organ is quite similar in X. achalae Luc et Doucet, 1984, X.
amazonensis Uesugi, Huang et Cares, 1985, X. balcarceanus Chaves et Coomans, 1984, X. minor Rashid, Coomans et Sharma, 1986, X.
saladillensis Chaves et Coomans, 1984 and X. tucumanensis Chaves et Coomans, 1984, some interspecific differences afe evident in the
length of the uterus and oviduct, and the shape and size of the ovejector and spermatheca. Spiniform structures afe present in the proximal
part of the uterus of X. achalae, X. amazonensis and X. balcarceanus and appear to be attached in a uterine network. Spines seem to be absent
from the uteri of X. minor, X. saladillensis and X. tucumanensis, but this needs further confirmation. Objects resembling crystalline struc-
tures are conspicuous in the uterine lumen of X. tucumanensis. Spermatozoa afe present in the female gonoducts of X. tucumanensis and X.
amazonensis, but not in any of the other Xiphidorus species included in this study.

(Kruger, 1988), and suggested that the spines afe probably
attached in a uterine network, similar to that in Xiphinema
coomansi Kruger et Heyns, 1986.

T ABLE I - Some characteristics and distribution 01 the species

olXiphidorus.

Sperm
in female
repr. syst.

Uterine
spines

Type
locali!)

Specie. Male.

X. achalae

X. amazonensis

X. balcarceanus

X. minor

X. saladillensis

X. tucumanensis

X. parthenus*

X. yepesara*

Argentina
Brazil

Argentina
Brazil

Argentina

Argentina
Brazil

Brazil

yes

resa

resa

no (?)

no (?)
,

no

no

nod

no

yes

rare

no

yes

yes

no

ves

no

yes

no

no

nob

yes

no

yesd

The genus Xiphidorus Monteiro, 1976 was erected to
accommodate a newly discovered longidorid, X. yepesara,
with several characteristics intermediate between Xi-
phinema Cobb, 1913 and Longidorus (Micoletzky, 1922)
Thorne et Swanger, 1936 (see Chaves and Coomans,
1984). Seven additional species bave subsequently been
described viz. X. parthenus Monteiro, Lordello et Naka-
sono, 1981, X. bakarceanus Chaves et Coomans, 1984, X.
saladillensis Chaves et Coomans, 1984, X. tucumanensis
Chaves etCoomans, 1984, X. achalae Luc et Doucet, 1984,
X. amazonensis Uesugi, Huang et Cares, 1985 and X. minor
Rashid, Coomans et Sharma, 1986. The known distribu-
tion o£ the genus is restricted to South America (Table I).
Sperm cells were observed in the uteri and pa~ dilatata ovi-
ductus (i.e. spermatheca) o£ most amphimictic species, but
males are rare and even absent in some cases (Table I) (Luc
and Doucet, 1984).

Although the £emale reproductive system has been de-
scribed in alI known species o£ Xiphidorus, the descriptions
are somewhat sparse and in three cases without illustra-
tions. Luc and Doucet (1984) made several observations
on the systematics o£ the genus and concluded inter alia
that no Z-di££erentiation or spines are present in the
uterus o£ the type species, X. yepesara. However, in the
same article they described a new species viz. X. achalae,
with several small re£ringent spines in the proximal por-
tion o£ the uterus. A study o£ paratype material £rom
Pampa de Achala, Argentina con£irmed this observation

. see this article.
b sperm not referred to in text, nor depicted in illustration (Chaves and

Coomans, 1984).
c. crystalline structures in uterus (see text).
d spines{sperm not referred to in text (Monteiro, 1979), but see Luc and

Doucet, 1984?
* paratypes not available for this study and according to the literature, no
uterine spines in X. parthenus.
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Fig. 1 - Differential interference contrast photomicrographs of the female reproductive tract of Xiphidorus balcarceanus: A-B, reprod. tract
dissected and stained with orcein-propionic acid; C-D, reprod. tract in situ in fresh specimens; E-H, reprod. tract freshly dissected out in
a 0,9% saline solution [Photomicrographic magnification 25mm = 120ILm (A); 30mm = 40p.m (B-H)]. [consttiction (c), ovary (o), oocyte
(oc), oviduct (od), ovejector (oj), ovarial sac (os), pars dilatata oviductus (pdo), spines (s), sphincter muscle (sm), uterus (u), vulva (v) and

vagina (vg)].
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During November 1987 ODe of us (I. H.) collected a soil
sample from Balcarce, Argentina which yielded several
specimens of Xiphidorus balcarceanus (see Heyns and
Chaves, 1988). A preliminary light microscopy study of
the freshly dissected female genital tract of this species dis-
closed the presence of several small uterine structures re-
sembling spines. These spiniform structures had appar-
ently been overlooked at the time of the originaI descrip-
tion. This led us to suspect that the same may bave hap-
pened with other species of Xiphidorus, as has in fact oc-
curred in a few species of Xiphinema, apparently due to the
poor condition of relatively old specimens used for descrip-
tions (Stocker and Kruger, 1988; Kruger, 1988). This
prompted us to undertake a more detailed study of the fe-
male reproductive system of Xiphidorus to establish
whether any of the other species also possess uterine
spines, to determine whether these spines are similar to
those found in several species of Xiphinema and to make
available more details of the generaI morphology of the fe-
male reproductive system of Xiphidorus.

Results and discussion

Materials and methods

The light microscopy study included relatively old in
foto mounted paratypes o£ Xiphidorus amazonensis, X. minor
(also the holotype) , X. saladillensis and X. tucumanensis, and
paratype material and recently £ixed and in foto mounted
topotypes as welI as £reshIy dissected £emale reproductive
organs o£ X. bakarceanus. Although the uterus o£ X. achalae
has been studied be£ore (Kruger, 1988), an in foto mounted
paratype o£ this species was again re-examined. Specimens
o£ X. parthenus and X. yepesara were not available £or the
study and the reproductive systems o£ these two species
were not ilIustrated in the originai description.

For the in vitro study o£ the £emale reproductive system
o£ X. bakarceanus, specimens were extracted £rom soil and
the geni tal tract dissected in physiological saline and ex-
amined on temporary mounts as described by Kruger
(1988).

The morphology of the female reproductive system is
quite similar in the six Xiphidorus species studied. How-
ever, considerable interspecific differences are evident,
particularly in the length of the uterus and oviduct, the
shape and size of the ovejector, and to a legger extent the
spermatheca (Table II). Uterine spines may be present or
absent (Table I).

The didelphic-amphidelphic femaIe organ has equally
developed brancnes entirely enveloped by a thin mem-
brane. Each branch is composed of a reflexed ovary, ovi-
duct, pars dilatata oviductus, sphincter muscle, uterus, ove-
jector, vagina and vulva (Fig. 1 A,C).

The reflexed, telogonic ovaries of the Xiphidorus spe-
cies studied differ considerably in length and contain, usu-
ally in a linear fashion, severaI progressively ripening germ
cells (Fig. lE). The terminaI sac-like ovariaI or blind sac is
more distinct in dissected material (Fig. lA, E).

The oviduct of Xiphidorus is a clearly demarcated re-
gion and consists of a single row of cells. In the dissected
tract (Fig. lE), individua[oviduct cells appear quite similar
to those in the genus Xiphinema i.e. disc-shaped and uni-
nucleated (Kruger and Heyns, 1989). The orientation of
the oviduct cells in a single row corresponds with that
found far the Dorylaimida in generaI (Geraert, 1983). The
terminaI celI of the oviduct enlarges into a pars dilatata ovi-
ductus (Fig. 1D, F), which apparently functions as a sper-
matheca (in the absence of a uterine pouch such as the pars
dilatata uteri in Xiphinema) in the amphimictic species of
Xiphidorus. The oblong sperm cells observed in the oviduct
pouch of X. tucumanensis (Fig. 2D) and X. amazonensis
(Fig. 2E) are similar to those seen in the testes of males of
these species (Fig. 2G and 2H respectively). The oviduct
varies in length tram about 50 IJ.m in X. minor to about 160
IJ.m in X. achalae (Table II), and aIso displays some inter-
specific variation in width.

A distinct sphincter muscle (Fig. lA, B) separates the
oviduct tram the relatively short, stout cylindricaI uterus,
which varies interspecifically in length tram about 60 IJ.m
to 145 IJ.m (Table II). Measurements cited in Table II far

T ABLE II - Mo7phometrics o/ the anterior /emale genital branch in six species o/ Xiphidorus,

. only approximate measurements, except far X. balcarceanus X. amazonensis and X. minor (see text)
b measurements obtained from originaI illustrations, in brackets ( ).
c posterior branch illustrated in originaI description.
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Fig. 2 - Differential interference contrast photomicrographs of the in situ female reproductive tract of specimens on relatively old slides:
A-B, Xiphidorns achalae; C, X. saladillensis; D, X. tucumanensis; E-F, X. amazonensis; G-H, oblong spermatozoa in the testes of X. tucu-
manensis (G) and X. amazonensis (H). [Photomicrographic magnification 30mm = 401L1n (A-H)]. [constriction (c), crystalline structures (cs),
oveiector (oi), pal:5 dilatata oviductus (pdo), spines (s), sperm cells (sc), sphincter muscle (sm), testis (t), uterus (u)].

-50-



also in X. balcarceanus (Fig. 1C) and X. minor (see Fig. 5D
in Rashid et al., 1986), but appears less demarcated in the
other species studied. In some species the ovejector is thus
a less conspicuous feature, and corresponds more to that of
Longidorus than that of Xiphinema. Sperm cells were ob-
served in the ovejector of X. amazonensis (Fig. 2F).

The vagina has a relatively thick cuticular lining and
the vulva is a transverse slit situated slightly anterior to the
middle of the body (Fig. 1C).
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the uterus (and the ovejector) should however be consid-
ered as approximate only, due to the fact that a clear
boundary between the uterus and the ovejector are present
in only half of the species studied (see later). This could
possibly explain the descriptions (and illustrations) of the
uteri in two species (Chaves and Coomans, 1984) as con-
sisting of a narrow proximal and wider distai portion lead-
ing to the vagina, the wider portion thus actually consti-
tuting part of the ovejector (see Figs 1F and 3B in Chaves
and Coomans, 1984). As previously mentioned, there is no
pars dilatata uteri and apparently no Z-differentiation in
the u.terus of this genus (Fig. 1D, F).

Several objects resembling uterine spines are present in
all the fresh specimens of X. balcarceanus studied. These
structures are usually more conspicuous in the dissected
reproductive tract (Fig. 1F-H) than in the recently fixed
and mounted specimens (Fig. 1D), but could not be seen in
stained material (Fig. 1B). Similar (but less distinct) ute-
rine structures were observed in the relatively old material.
IndividuaI spines appear to be pointed at both ends (Fig.
1G-H) and therefore do not seem to be anchored by one
end in the uterine wall. Thus they could possibly be at-
tached in a uterine network, similarly to those in Xi-
phinema coomansi. In all specimens studied the spines are
most conspicuous in the proximal part of the uterus, and
seem to be slightly more numerous just adjacent to the
spermatheca (Fig. 1F-G). Spiniform structures similar in
shape and position to the above were observed in the uteri
of X. achalae (Fig. 2A-B) and X. amazonensis (Fig. 2E).

Although spiniform structures seem to be absent from
the uteri of X. minor, X. saladillensis and X. tucumanensis
(Table I), this could not be confirmed beyond all doubt,
due to the generai poor condition of the type material and
the fact that the uteri are often constricted and somewhat
obscured by the darkish-coloured intestine (Fig. 2C), es-
pecially in the first two species. However, objects resem-
bling crystalline structures are quite conspicuous in the
uterine lumen of X. tucumanensis (Fig. 2D). Similar struc-
tures were observed in the uterus of Xiphinema ingens Luc
et Dalmasso, 1963, which could also be interpreted as di-
lated spines (cf. Fig. 2D in this article with Figs 6G and
10J in Kruger, 1988).

The slightly elongated ovejector varies considerably in
size among the different species (47 - 1781J.m) (Table II).
It is clearly delimited from the uterus (probably by a mus-
cular sphincter) in X. amazonensis (Fig. 2F), and possibly

.ccepted for publication on 20 January 1990.
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