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Summary. Two close known species of the genus L)iscolaimus, D. major and D. agricolus, are described 
and illustrated, including SEM obervations, from material collected in southeastern Spain. The identity 
and the taxonomy of both species are discussed and new criteria for their separation are proposed. A 
revision of data from literature reveals that D. major is the most widely distributed Discolaimus species 
in the world, but also that some of its previous records may be doubtf~il and/or erroneous. D. 
paramajor and D. perplexans are considered new junior synonyms of D. major. 
Key words: description, Discolaimus, new synonyms, Spain, taxonomy. 

Most part of the abundant niaterial of the ge- 
nus Discolaimus Cobb, 19 13 collected in Arldalucia 
Oriental (southeastern Spain) in a general nema- 
tological survey carried out during the last twenty 
years belongs to two closely related and previously 
known species: D. major Tllorne, 1939 and D. 
agricolus Sauer & Annells, 1985. The study of 
Iberian populations of both species revealed new 
data of taxonomic interest that are presented 
below. 

For addtional data concerning precedents and 
material and methods the reader is refered to our 
previous paper (Peiia-Santiago et al., 2002) on the 
genus Discolaimrts. 

DESCRIPTION 

Discolaimus major Thorne, 1939 
(Figs. 1 & 2E-I) 

Syn. D. arenicol~a Yeates, 1967 
D. paramajor Coomans, 1966 syn. n. 

D. perplexans Siddiqi, 1964 syn. n.  
Measurements: see Table 1. 
Female. Slender nematodes (a-ratio almost al- 

ways over 35) of medium size, 1.4-2.3 mm but 
rarely less than 1.5 mm or more than 2 mm long. 
Habitus after futation curved ventrad, to an open 

"C" shape. Body cylindrical, tapering towards both 
ends but Inore so towards the anterior extremity. 
Cuticle 1.0-1.5 pm thick at anterior region, 1.5-2.0 
ptn at midbody, and 4.0-6.0 pm at tail, with two 
layers. Outer cuticle layer thin throughout the 
body, with fine transverse striations that are usually 
well visible; inner cuticle layer little wider than the 
outer one but clearly thickened at level of tail. 
Lateral chord one-fourth to one-third of the mid- 
body diameter. Abundant lateral glandular bodies 
along the body, arranged in a single row and each 
of them cotlliected with a coarse latela1 pore: 14 
from anterior end to neck base (n=1); 13-25 from 
neck base to vulva (n=6), and 34-49 from vulva to 
anus ( 1 ~ 6 ) .  Lip region expanded, sucker-like but 
with the oral field only moderately sunken, 3.5-4.1 
times as wide as high. Labial disc with six distinct 
labial sectols separated by narrow and shallow 
interlabial radial grooves; eighteen longitudinal 
grooves divide the outer margin of the labial disc 
in six labial and twelve i~lterlabial lobes. Labial and 
cephalic papillae with clear innervation. Anphid 
fovea stirrup-shaped, its aperture slit-like and 
occupying one-fourth to one-third of the 
corresponding body width. Odo~ltostyle quite 
strong, 6.0-7.2 times as long as wide, almost equal 
(0.8-1.0 times) to the lip region width, and wider 
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(about twice) than the cuticle at  its level; aperture 
53-60% of the total length. Odontophore rod-like, 
about 1.3- 1.6 times the odontostyle. Guiding ring 
weakly sclerotized. Pharynx consisting of a slender 
but clearly muscular anterior portion which ex- 
tends gradually into the basal expansion. In addi- 
tion to the typical swelling surrounding the odon- 
tophore base, a more or  less developed second 
swelling appears behind the first. Pharyngeal ex- 
pansion practically cylindrical, 8.4-9.4 times as 
long as wide, 4.5-5.7 times as long as the body 
diameter at neck base, and starting at 42-45% of 
the total neck length. Pharyngeal gland nuclei lo- 
cation (n=2): DO=51-56%; ASI=?; AS2=43-47%; 
PS1=77-8 1 %; PS2=79-82%. Cardia cylindroid, 
1.3-2.0 times as long as wide, enveloped by 
intestinal tissue; its junction to the pharyngeal 
expansion base separated by a more transparent 
zone. A series of large cell bodies surrounds the 
cardia area. Genital system didelphic-am- 
phidelphic. Ovaries reflexed, relatively short since 
they can reach, but usually without surpassing, the 
oviduct-uterus junction. Oviduct 93-126 pm or  
1.4-2.3 times the corresponding body width long, 
constituted of prismatic cells, and without a dis- 
tinct pars dilatata. Uterus a relatively short tube 
39-69 pm or 0.9-1.3 times the body diameter long 
and without specialized portions. Spermatozoa not 
observed. Vagina extending inwards to one-third to 
two-fifths of the midbody diameter; pars proximalis 
vaginae practically as wide as long (8- 12 x 9-12 
pm), with distally convergent walls and surrounded 
by weak musculature; pars distalis vaginae 3 x 5-6 
pm. Vulva a transverse slit. Prerectum quite short, 
1.0-1.6 anal body diameters long, with a more or 
less pronounced dorsal blind sac. Rectum 0.8- 1.0 
times the anal body width. Tail conoid, dorsally 
convex, ventrally somewhat more straight. Caudal 
pores two pairs, one subdorsal, another lateral. 

Male. Not found. 

Diagnosis. Spanish material of D. paramajor 
here examined is distinguished by its medium size 
(L= 1.4-2.3 mm, but almost always L= 1.5-2.0 mm) 
and slender body (a=29-45, but usually a > 35), 
lip region 25-33 pm wide, odontostyle 24-29 pm 
long, V=49-59%, large cell bodies usually present 
around the cardia, prerectum with a blind sac, 
female tail rounded conoid (22-30 pm, c=59-95, 
c'=0.7- 1.1), and males absent. 

The species shows a wide general morphometric 
variability, with the lip region diameter and par- 
ticularly the odontostyle length its most reliable 
diagnostic features. 

Remarks: comparison with previously known 
populations. D. major is the most widely distributed 
species of the genus, having been reported from 
many countries throughout the world (cf: 
Andrhsy, 1990), although some doubt should be 
the precise identity of several records (see below). 
No  major difference in both morphometrics and 
general description has been observed between the 
Iberian populations and the original description by 
Thorne (1939) [see also the information provided 
by Coomans (1966) concerning type material of 
the species] if we except the existence of large cells 
aorund the cardia and a short blind prerectal sac. 
Other populations or specimens studied by 
Williams (1959), Heyns (1963), Yeates (1967), 
Baqri & Coomans (1973), Thorne (1974), Sauer & 
Annells (1985) and Bongers (1988) also conform 
to the description of type material, excepting the 
somewhat longer female tail in the specimens 
examined by Thorne (1974) arid Bongers (1988) 
(40 and 37 pm respectively, calculated from 
indices). 

Spanish specimens are characterized by the 
presence of large cell bodies surrounding the car- 
dia, but this feature was already mentioned by 
Sauer & Annells (1985) in Austlalian populations. 
Also, SEM observations of Spanish material fit 
well with those made by Australian authors. 

Previous records of D. major that probably do 
not correspond to this species. Several authors have 
reported the presence of D. major in different 
countries but their description and/or measure- 
ments indicate that their material is probably not 
conspecific with type and other comparable 
populations: 

1. Altherr (1953): One specimen of vcly large 
general size (L=2.8, pharynx 645 prn long). 

2. Goodey (1963): Slightly longer body 
(L=2.4), odontostyle (about 30 pm), and pharyn- 
geal bulb (two-thirds of total neck length), and 
more conical female tail. 

3. Andrassy (1964): Shorter odontostyle (21 
pm) and slightly more anterior vulva (V=47). 

4. Loof (1964): Shorter odontostyle (19-20 
pm). 

5. Siddiqi (1964): Longer odontostyle (32 
pm). 

6. Botha & Heyns (1990, 1991): Shorter 
odontostyle (20-22 and 18-19 pm, respectively). 

7. De Bruin & Heyns (1992): Shorter odon- 
tostyle (19-2 1 pm). 

Comparison of D. major and D. paramajor. D. 
paramajor has been recorded from Congo 
(Coomans, 1966; original description), Italy (Vin- 
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Fig. 1 .  Discolaimus major Thorne, 1939 (fernale). A: Anterior region in median view; B: Lip region in lateral 
surface view. C: Odontostyle. D. Genital system. E: Cardia; F: Pharyngeal expansion with cell bodies. G, I, J: Tail. 
H: Vagina and vulva. 
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Fig. 2. A-D: Discolairnus agricolus Sauer & Annells, 1985 (SEM observations). A,B: Lip region in lateral view. C: 
Same in frontal view. D: Tail. E-I: Discolairnus major Thome, 1939 (SEM observationq). E: Lip region in lateral- 
frontal view. F: Vulva. G: Lip region in frontal view. H: Same in lateral view. I: Tail. 
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A-C, G-I 
50pm 

Fig. 3. Discolairnus agricolus Sauer & Annells, 1985 (female). A: Anterior body region in median view. B: Lip 
region in lateral surface view. C:  Odontostyle. D: Phraryngeal expansion with cell bodies. E: Genital system. F: 
Cardia. G,H: Vagina and vulva. I-K: Tail. 
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Table 1. Measurement of Discolairnus major (all measurements in pm except L in mm). 



Table 2. Measurements of Discolairnus agricolus (all measurements in pm except L in mm). 

Habitat I Brushwood I Brushwood / Sandy soil I Bmom I olive 

Locality Frigiliana Carvajales Isleta del Calar Alto Sierra 
Moro Magina 

Province Malaga Malaga Nmeria Almeria Jaen 

n 5 QQ 4 QQ 22 QQ 15 QQ 10 QQ 
L 1.28M.07 1.52M.11 1.68M.13 1.67M.09 1.37M.08 

(1.23- 1.39) (1.38-1.65) (1.39- 1.98) (1.52-1.84) (1.26-1.49) 
a 31.0k3.5 34.552.3 37.052.6 35.5f3.7 30.0k 1.7 

(28-37) (32-38) (30-41) (28-41) (28-33) 
b 3.5M.3 4.0H.2 4.5M.2 4.5M.3 4.0M.1 

(3.2-4.0) (4.0-4.6) (4.1-4.9) (4.1-5.3) (3.6-4.1) 
c 53k4.4 5652. 1 62f5 .O 60M.0 66k7.0 

(47-58) (53-57) (54-75) (54-69) (58-78) 
v(%) 49fl.2 49f 1.7 48f1.6 48k2 47f1.7 

(47-54) (47-51) (45-52) (44-5 1) (44-51) 

c' 

Lip region 
width 
Odontostyle 
lengh 
Neck lengh 

Pharyngeal 
expansion 
Body width- 
midbody 
Body width- 
anus 
Prerectum 
length 
Rectum length 

Tail length 

Pasture I Bmom Cisms sp. I Broom I Bmom 

to Ni'ar Lan'a n 
Almena Granada 

Esparto- 
grass 
Sierra 

Magina 
Jaen 

I Q 
1.40 

30 

4.0 

58 

49 

0.9 

26 

20 

336 

? 

47 

26 

? 

? 

24 
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ciguerra & Giannetto, 1987), and Cameroon 
(Ahmad et al., 1996). [Zullini (1977) also recorded 
"Discolaimus prope paramajor" from Mexico, but 
this material certainly is not conspecific with the 
others since its odontostyle is notably shorter (18 
pm).]. Appart from the original description, only 
Ahmad et al. (1996) have provided morphological 
and morphometiic data; this material, however, 
differs from the type population in two relevant 
features (V=40-45 and phrayngeal expansion 35- 
40% of the total neck length), and hence some 
doubts persist on the true identity of these 
specimens. 

Coomans (1966) distinguished D. paramajor 
from the very similar species D. major mainly by 
the presence of a blind sac in the prerectum (vs no 
sac), three caudal pores (vs two), more anterior 
vulva (V=45-52 vs V=50-55), and presence of 
males. The same author (op. .cit.: p. 297) indicated 
some doubt on the identity of the new species 
stating that "I have hesitated much describing D. 
paramajor as a new species". Earlier records of D. 
major (see above) have shown that this species has 
an important intraspecific variability affecting the 
development of the prerectal blind sac (Sauer & 
Annells, 1985; de Bruin & Heyns, 1992), two or 
three caudal pores (Sauer & Annells, 1985; de 
Bruin & Heyns, 1992), more anterior vulva 
(Williams, 1959; Yeates, 1967, as D. arenicolids; 
Thorne, 1974), and presence of males (Sauer & 
Annells, 1985), making difficult its separation from 
D. paramajor. De Bruin and Heyns (1992: p. 161) 
were aware of this fact, and considered the 
possibility that these species were the same, but 
did not propose any nomenclatorial change. 
Because of the impossibility of distinguishing both 
species, D. paramajor is here considered to be a 
junior synonym of D. major. Another coincidence 
supports this action: Coomans (1966) mentioned 
the presence of a "vestigial spear tip (mucro)" in 
the second anterior swelling of the pharynx, and 
this same feature was described and illustrated by 
Yeates (1967) in relation with D. arenicolus (later 
also considered to be a junior synonym of D. 
major). 

On tbe identity of D. perplexans. Siddiqi (1964) 
proposed the new species D. perplexans for the 
material from Romania described by Andrhsy 
(1959) as D. major because of many differences 
"especially in having a spear which is shorter than 
head-width and whose aperture measures more 
than half its length". Andrissy's measurements are, 
among others, lip region about 33 pm wide (cal- 
culated from Andrassy's Fig. 6A) and odontostyle 

25 pm long, that is, the odontostyle is about 0.75 
times as long as the lip region width. Romanian 
specimens could hence belong to D. major because 
if the wide varibility of this species is taking into 
account, the differences are not relevant, and less 
to the proposal of a new taxon. Therefore, D. 
perplexans is also considered a junior synonym of 
D. major. 

Discolairnas agricolas Sauer & Annells, 
1985 

(Figs. 2A-D & 3) 

Measurements: see Table 2. 
Female. Moderately slender nematodes of me- 

dium size, 1.2-2.0 mm but usually around 1.5 mm 
long. Habitus after futation more o r  less curved 
ventrad, usually an open "C" shape, but a few 
specimens adopting "G" shape, and others with 
sigmoid aspect. Body cylindrical, tapering towards 
both extremities but more so towards the anterior 
end. Outer layer of the cuticle thinner than the 
inner one and with distinct transverse striations 
throughout the body; inner cuticle layer thickened 
at the posterior body region, especially at the tail. 
Lateral chord one-sixth to one-fifth of the mid- 
body diameter. Glandular lateral bodies visible 
along the body, but becoming obscure in some 
specimens: 15-17 at  the neck region (n=2), 10- 18 
between neck base and vulva level (n=2), 38-43 
between vulva and anus (n=3); they all connect 
with their respective coarse lateral pore. Lip region 
expanded and sucker-like, with sunken oral field, 
and 3.3-4.0 times as wide as high. Labial disc with 
six deep interlabial grooves separating six distinct 
labial sectors, each of these bearing coarse tangen- 
tial striations; eighteen well marked longitudinal 
grooves dividing the outer margin of the labial disc 
in six labial and twelve interlabial lobes. Labial and 
cephalic papillae well distinct. Amphid fovea cup- 
shaped, its opening a transverse slit occupying 
one-fourth to one-third of the lip region width. 
Odontostyle quite robust, 6.4-6.8 times as long as 
wide, scarcely shorter or  equal (0.9-1.0 times) to 
the lip region diameter, and wider (about twice) 
than the cuticle at  its level; its aperture about 
three-fifths (55-60%) of the total lengh. Guiding 
ring simple. Odontophore rod-like, 1.7 times the 
odontostyle. Pharynx consisting of a slender but 
muscular anterior part expanding rather abruptly. 
Basal expansion cylindrical although somewhat 
thickened in its posterior portion, 8.0-8.4 times as 
long as wide, 4.9-5.5 times as long as the body 
diameter at neck base, and starting at 44-47% of 
the total neck length. Pharyngeal gland nuclei dis- 
tinct in two specimens: DN=59, 60%, AS1=38, 
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49%, AS2=57, 56%, PS1=72, 73%, PS2=72, 75%. 
Cardia conoid, almost as wide as long (9.5-10.0 x 
10.0-12.5 pm), enveloped by the intestinal wall. A 
transparent structure separating the cardia and 
pharyngeal expansion base, and a few medium 
sued cell bodies just close to this area, sometimes 
forming a longitudinal series. Female genital 
system didelphic-amphidelphic. Ovaries reflexed 
and quite short (1.8-2.0 times the body diameter), 
usually not reaching the oviduct-uterus junction, 
but one specimen having ovaries about three body 
diameters long and slightly surpassing the sphincter 
level. Oviduct 1.5-2.0 times the body diameter, 
with a slender and not differenciated slender part 
and a poorly developed pars dilatata. Sphincter 
separating oviduct and uterus. Uterus a short tube 
0.8-1.0 times the corresponding body diameter 
long, with narrow lumen and no specialization. 
Sperm not observed within the genital tract. 
Vagina pear-shaped, extending inwards to two- 
fifths of the corresponding body diameter. Pars 
proximalis vaginae almost as wide as long (9.5- 11.0 
x 9.0- 1 1.0 pm), spheroid. Pars distalis vaginae 3 x 
6 pm. Vulva a transverse slit preceded by a 
depression because its margins are quite 
prominent. Prerectum 1.2- 1.7 anal body widths 
long, with a quite distinct short blind sac in some 
specimens. Rectum little shorter than o r  equal to 
anal body diameter. Tail rounded conoid, ventrally 
more straight and dorsally more convex. Caudal 
pores two lateral pairs at  the middle of the tail 
length. 

Male. Unknown. 

Diagnosis. Spanish material of D. agricolus is 
characterized by its relatively small body (L = 
1.23- 1.98); lip region 22-28 pm wide, odontostyle 
20-24 pm long, presence of cell bodies near the 
cardia, V= 44-52%, uterus not longer than the 
corresponding body diameter, prerectum with a 
distinct blind sac, and tail rounded conoid (19-28 
pm; c=47-78; c1=0.7- 1.1). 

Remarks. D. agricolus is a very similar species 
to D. major but it can be separated by its shorter 
odol~tostyle (vs 23.5-29.0 pm); moreover, although 
overlapping has been observed, the body is in 
general shorter, the lip region narrower and the 
vulva more anterior. Some doubt may arise on the 
identity of an isolated specimen but not when a 
population (even with just a few individuals) are 
examined. 

This species is relatively frequent in 
southeastern Spain, and both morphometry and 

description of Iberian material are identical to 
those of the Australian type population. Its geo- 
graphical spread (Australia and Spain, both recip- 
rocal antipodes) is apparently surprising, but taking 
into consideration its closeness to D. major, it is 
possible that some records of this latter species 
really belong to D. agricolus; for instance, Andrassy 
(1964), Loof (1964), Botha & Heyns (1991) and 
de Bruin & Heyns (1992) found populations that 
they identified as D. major, but having shorter 
body and odontostyle lengths, which better fit the 
D. agricolus diagnosis. 

A n d d s y  (1990) stated that D. agricolus was 
possibly identical with D. perplexans Siddiqi, 1964 
(syn. D. major apud Andriissy, 1959) but several 
morphometric features such as body length 
(L=1.90), odontostyle length (25 pm) and pos- 
terior vulva (V=54) indicate that D. perplexans is 
closer to D. major than D. agricolus (see above). 
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