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ABSTRACT

N. Vovlas, A. Troccoli, and P. Castillo. Observations on the polinucleate esophageal glands of Rotylen-
chus magnus jaeni Castillo et al., 1994, juveniles with comments on the morphology of a population of
R. anetis Szczygiel, 1968 from Italy. Nematropica 28:231-240.

The esophagus of the juvenile stage of Rotylenchus magnus jaeni Castillo et al., 1994 exhibits a long
pharyngeal overlap and esophageal glands with seven nuclei, as reported for the adult stage of this
subspecies. Nuclei of esophageal glands are about the same size, but vary in their arrangement among
specimens. The large number of esophageal gland nuclei and long pharyngeal overlap of R. magnus
suggest that this species is more evolved than the other Rotylenchus species which have shorter pharyn-
geal overlap and esophageal glands with only three nuclei. Morphometrics and morphology of an Ital-
ian population of Rotylenchus agnetis Szczygiel, 1968 from the rhizosphere of Ruscus aculeatus L. did
not differ from those reported for other populations from other countries. However, females of this
population showed a large annulus at the tail terminus.

Keywords: esophageal gland nuclei, geographical distribution, Hoplolaimidae, Italy, morphology, Rot-
ylenchus agnetis, R. magnus jaent.

RESUMEN

Vovlas, N., A. Troccoli y P. Castillo. 1998. Observaciones en las gldndulas esofagicas polinucleadas de
Rotylenchus magnus jaeni Castillo y cols., 1994 y morfologia adicional de R. agnetis Szczygiel, 1968. Ne-
matrépica 28:231-240.

El es6fago de Rotylenchus magnus jaeni, en el estado juvenil, Castillo y cols., 1994, exhibe un sobre-
lapamiento faringeo largo y gldndulas esofagicas con siete nucleos, como lo que ha sido reportado
para el estado adulto de estas subespecies. Los nucleos de las glandulas esofagicas, son de un tamano
similar pero su disposicién varia entre espéciménes. El gran numero de nucleos en la glandula esofa-
gica) y el largo sobrelapamiento faringeo en R. magnus, sugieren que esta especie es mas evolucionada
que las otras especies de Rotylenchus, las que presentan un menor sobrelapamiento faringeo y glandu-
las esofédgicas, con solo tres nucleos. La morfologia y caracteres morfometricos de una poblacién ita-
liana de Rotylenchus agnetis Szczygel, 1968, de la rizosfera de Ruscus aculeatusL, no se diferenciaron de
lo reportado para otras poblaciones, en otros paises. Sin embargo, las hembras de esta poblacién,
mostraron un anillo largo al termino de la cola.

Palabras claves: distribucién geografica, Hoplolaimidae, Italy, morfologia, nucleos de glindulas es-
ofagicas.
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glands in various species of the genus Roty-  the 90 nominal species of the genus, 3 reg-
lenchus shows a gradual elongation of the  ular esophageal nuclei are reported for
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about 75% of the illustrated members,
while no reports are available for the
remaining 25% of the species. In the
monograph of the genus Rotylenchus Fil-
ipjev, 1936, Castillo et al. (1994) illustrated
unique characteristics of the esophageal
glands in adults of R. magnus jaeni. The
objective of the present study is to deter-
mine the number, the morphology and the
location of nuclei in the esophageal glands
of all juveniles stages of this species.
Rotylenchus agnetis was described from
Poland by Szczygiel (1968) using female
specimens. Later, Nesterov (1979) des-
cribed a bisexual population from Molda-
via. Baydulova (1981) gave a further con-
tribution to the morphology of the species
from populations collected in Western
Kazakhstan. Peneva and Nedelchev (1992)
provided several observations on the mor-
phology and distribution of R. agnetis in
Bulgaria, and considered R. aceri Berezina,
1985, a junior synonym of R. agnetis. Ger-
aert and Barooti (1996) supplied addi-
tional data on its morphology, particularly
with SEM illustrations, as did Scotto La
Massese and Germani (1997), who des-
cribed and illustrated two populations
from Algeria. In the present study, the
original and subsequent descriptions, and
the known geographical distribution of R.
agnetis are supplemented and amplified
with data and remarks made on a bisexual
population found for the first time in Italy.

MATERIALS AND METHODS

Large populations containing all life
stages of the two Rotylenchus species were
separated from soil by screening and cen-
trifugal flotation (Coolen, 1979), killed,
fixed and preserved in formaldehyde 4% +
1% propionic acid. Sixty topotype speci-
mens (20 females, 20 males and 20 juve-
niles) of R. magnus jaeni and forty-two
specimens (25 females and 17 males) of R.

agnetis were transferred to anhydrous glyc-
erine by Seinhorst’s slow method (1959).
The population of R. magnus jaeni origi-
nated from soil around the roots of cork
trees (Quercus suber L.) in Santa Elena,
Jaén, Spain, and that of R. agnetis from the
rhizosphere of butcher’s broom (Ruscus
aculeatus L.), in the forest area of Montic-
chio’s lakes, at Laghi di Monticchio,
Potenza, Southern Italy. Measurements,
and drawings were made for both species
with camera lucida. Morphometric data for
comparative studies of R. agnetis were
taken from original descriptions and from
the recently presented data by Geraert and
Barooti (1996).

RESULTS

Rotylenchus magnus jaeni Castillo et al., 1994
(topotype population; Figs. 1, 2)

The hepta-nucleate esophageal glands
of R. magnus jaeni are a unique characteris-
tic among the nominal species of the
genus (Castillo et al., 1994). The esopha-
gus of the Rotylenchus magnus jaeni female
shows the following morphometry: dorsal
esophageal gland orifice from stylet base
7.5 £ 1.2 pm (4.09.0). Procorpus cylindri-
cal (Fig. 2A), narrowing slightly at junction
level. Median esophageal bulb round-oval,
with valvular apparatus well developed.
Esophageal glands overlap intestine dor-
sally for about 65 = 19 um (35-98) from
the esophago-intestinal valve. Seven dis-
tinct and prominent esophageal gland
nuclei are visible in almost all the speci-
mens (Figs. 1D-F, 2). Frequently, six of
these nuclei are clearly evident and one
slightly out of focus. However, a female
specimen with an extra esophageal gland
nucleus (eight) was observed in the popu-
lation studied (Fig. 1E). Esophagus of
male does not differ from that of the
female (Fig. 2C, C’). The esophagus of
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Fig. 1. Rotylenchus magnus jaeni. Entire bodies and polinucleate esophageal glands of fourth stage juvenile (A, D),
female (B, E) and male (C, F), respectively. Arrows show the location of nuclei at different foci. (Scale bars A-C =
100 pm; D-F = 25 pm).
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Fig. 2. Rotylenchus magnus jaeni anterior region (A) and esophageal glands (B-D’) of females (B, B’), males (C, C’)
and fourth stage juveniles (D, D), showing number and position of esophageal gland nuclei.
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juvenile stages (Fig. 2D, D’) has similar
morphology as that of adults. Seven esoph-
ageal gland nuclei were observed in all the
post-embryonic juvenile stages (2nd, 3rd
and 4th stages). Esophageal gland nuclei
of juveniles are similar in size but differ-
ently arranged among the specimens. In
some specimens, dorsal gland nuclei are
grouped in the distal portion of the gland
lobe (Fig. 2B’, D) whereas in others they
are located in tandem, in the anterior por-
tion of the gland (Fig. 2A, B, D).

Remarks: The presence of seven esoph-
ageal nuclei is a very peculiar character-
istic and seems to be unique among
Tylenchida. With the exception of R. mag-
nus jaeni, such a number has only been
reported by Luc et al. (1987) in a single
aberrant specimen of Neodolichodorus rostru-
latus (Siddiqi, 1976) Siddiqi, 1977. A simi-
larly high number of esophageal gland
nuclei is known in the genus Hoplolaimus
Von Daday, 1907 (Hoplolaimidae), where
some members of the genus show five or
six esophageal nuclei instead of three. The
elongation of the glands over the intestine
(pharyngeal overlap) in R. capitatus
(2 wm) to very long in R. magnus jaeni
(65 um) constitutes a morphocline, similar
to that described by Baldwin et al. (1983)
in the genus Pratylenchoides. Such a “trend”
in the elongation of the esophageal glands
is considered by Luc et al. (1987) as an
evolutionary path, present in at least two
families of Tylenchida: Hoplolaimidae and
Pratylenchidae. The group of Rotylenchus
species characterized by the long stylet and
long pharyngeal overlap, is considered as
the most evolved of the genus. Conse-
quently, species having a very short pha-
ryngeal overlap, such as R. capitatus, R.
fallorobustus, and R. breviglans are consid-
ered as the least evolved. Baldwin and Bell
(1981) grouped Rotylenchus with bulb-
like esophageal glands abutting the intes-
tine in the genus Pararotylenchus. However,

Brzeski and Choi (1997) did not recognize
the validity of this genus and synonymized
Pararotylenchus with Rotylenchus.

Among Rotylenchus species having long
pharyngeal overlap, only R. magnus jaeni
and R. magnus magnus possess seven esoph-
ageal gland nuclei (Castillo et al, 1994),
although in the original description no
mention was made of the shape and num-
ber of nuclei of the esophageal glands.
Other Rotylenchus species with dorsal
esophageal glands elongated posteriorly to
the esophago-intestinal valve, such as
R. cazorlaensis, R. eximius, R. indorobustus,
R. orientalis, and R. robustus possess only
three esophageal gland nuclei (Castillo et
al., 1994). We do not know either whether
the presence of seven nuclei in the esoph-
ageal glands of R. magnus jaeni and R. mag-
nus magnus is a consistent morphological
character of the two subspecies or if it var-
ies among R. magnus populations. Never-
theless, they appear to be more evolved
species than the other Rotylenchus species
because of the longer pharyngeal overlap,
and larger number of esophageal gland
nuclei.

Rotylenchus agnetis Szczygiel, 1968
(Italian population; Figs. 3, 4; Table 1)

Description of female: Head off-set, hemi-
spherical in profile, with 5 annuli and an
oral disc. The basal head annulus is irregu-
larly subdivided into irregular blocks (Fig.
4A, A’). Cephalic framework heavily sclero-
tized. Stylet robust, about 3 times the maxi-
mum width of lip region in length; conus
50% of total stylet length; basal knobs
rounded with slightly concave anterior sur-
faces, about 5-6 um across (Fig. 4B-B”).
Orifice of dorsal esophageal gland 3.8 +0.8
(2.3-56.3) um behind stylet. Median bulb
oval, extending over 5-6 body annuli. In
the anterior part of its lumen, just behind
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Fig. 3. Rotylenchus agnetis (Italian population). A: female anterior end; B: dorsal esophageal extension; C: male an-
terior end; D: male anterior region (small median bulb body, arrowed); E-G: female tails; H: lateral field at mid-
body; I: female vulval region; J: lateral field in the anterior body portion; K, L: male tails. (Scale bars = 25 im).
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Fig. 3. Rotylenchus agnetis (ltalian population). A: female anterior end; B: dorsal esophageal extension; C: male an-
terior end; D@ male anterior region (small median bulb body, arrowed ); E-G: female tails; H: lateral field at mid-
body; I: female vulval region; |: lateral field in the anterior body portion; K, L: male tails. (Scale bars = 25 pm).
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M

Fig. 4. Rotylenchus agnetis (Italian population). A, A’: female lip region in lateral view; B-B”: female stylets; C: entire
female; D: female esophageal region; E: male esophageal region; F-H, J: typical female tails; I: female vulval region,
showing spermatheca and lateral field; K, L: uncommon annulated tail terminus; M: male posterior body portion.
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Table 1. Morphometrics’ of an Italian population of Rotylenchus agnetis Szczygiel, 1968.

females males
n 25 17
L (um) 0.79 £43.6 0.71 £33.6
(0.72 - 0.86) (0.66 — 0.78)
Stylet (um) 329+0.9 30.3+1.2
(31.4 - 35) (27.7 - 32.2)
Conus (um) 164+1.3 15.8+1.3
(13-19.1) (13.2 - 18.5)
Knobs width (um) 5.6 0.4 53+0.7
(4.6 - 6.3) (4.6 - 6.6)
D.G.O. (um) 3.8+0.8 3.8+£0.9
(2.3-5.3) (2.0 -5.6)
Head-MB (um) 79+£4.0 77+4.9
(68 - 87) (65 — 84)
Esoph. (valve) (um) 113£5.9 110+7.8
(101 - 123) (94-121)
Es. Overlap (um) 24 +£5.7 24+£7.0
(14 - 34) (16 -37)
Esoph. (tot.) (um) 137+7.1 134+£7.8
(119 -151) (113 - 146)
Excr. pore (um) 128£8.8 123 +7.4
(105 — 142) (108 - 136)
Max. body w. (Lum) 29.9+2.3 25+1.1
(26.4 - 36) (23.8 - 28)
Annuli width (um) 2.2+0.2 2.0+0.2
(1.7 -2.6) (1.7-2.2)
Tail (wm) 13.2+2.6 22.1+£1.9
(8.3-19) (19.1 - 26)
Anal body width (Lm) 19+£1.3 156+1.1
(16.8 - 22.4) (13.2-17.2)
N. of Tail annuli 6+1.1 —
(4-8) —
Testis (Lm) — 334 +48.6
— (216 — 406)
Spicules (um) — 26.1 £1.7
— (22.4 - 29.7)
Gubernaculum ({m) — 11.5+1.0
e (8.6-12.5)
a 26.8+2.0 28.3+1.7
(23.7-31) (24.2 - 31.3)
b 7£0.6 6.4+0.4

(5.9-8.3) (5.6 -17.3)
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Table 1. (Continued) Morphometrics’ of an Italian population of Rotylenchus agnetis Szczygiel, 1968.
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females males
b’ 6+0.5 5.3+0.4
(4.7 -"7.0) (4.5 -6.0)
[ 62.6 £13.2 32.2+3.2
(44.5 - 103) (95.3 - 37.4)
c 0.7£0.1 1.4+0.1
0.5-0.9) (1.2-1.6)
G anterior (%) 22+3.3 —
(17 -31) —
G posterior (%) 22+2.6 —
(19 - 29) —
V (%) or T (%) 57+1.3 47475
(54 ~ 60) (30 - 61)

‘Mean * S.D., range in parentheses, N = 25 females and 17 males.

the end of isthmus, a small spherical body
is present (Fig. 3D), resembling the small
structure described by Coomans (1962) for
R. goodeyi. Distance from anterior end to
valvular apparatus 79 * 4.0 (68-87) pwm.
Pharyngeal overlap, 16-44 um long, bear-
ing 3 esophageal nuclei, arranged in tan-
dem at the posterior part of the glandular
lobe. Excretory pore level with, or poste-
rior to the esophago-intestinal valve. Lat-
eral fields with 4 equidistant lines,
approximately one fourth of the body
width (Fig. 3H). Anteriorly, they begin as
three lines at the 7th-8th body annulus
(Fig. 3]); after 25-28 annuli the central line
divides to form a third band. Irregular are-
olation of the lateral field is present only'in
the anterior part of the body. Gonads
paired, outstretched in opposite direc-
tions, extending for 17-31% of the body
length. Tail bluntly conical, asymmetrical,
with 4-8 irregular annuli (Fig. 4K, L), often
with wide terminal annuli, greatly enlarged
‘on ventral side (Figs. 3G; 4F-H, J). All the
terminal annuli connect with the lateral
fields. The phasmids are level with, or 2-4
annuli anterior to anus.

Male: Males as abundant as females.
Body shape similar to female apart from
sexual dimorphism. Bursa arising near spi-
cule heads (Fig. 4M) and enveloping tail;
coarsely annulated, moderately protruding
ventrally, and extending to tail tip.

DISCUSSION

Peneva and Nedelchev (1992) and Ger-
aert and Barooti (1996) studied exten-
sively the morphometric variation in
R. agnetis. In our population, the variation
in tail length, number of tail annuli, and
non-annulated tail ends was much more
limited and almost all the female speci-
mens possessed a large terminal annulus,
appearing as a transparent bald spot
mainly in ventral position (Figs. 3E, G;
4F-H). The stylet corresponds to measure-
ments given by Szczygiel (1968) and
Peneva and Nedelchev (1992), respectively,
of 32-35 um and 29-36 wm, but it is slightly
shorter than the 32-39 um reported by
Berezina (1985) for R. aceri, a species syn-
onymized with R. agnetis. It is longer than
that reported by Scotto La Massese and
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Germani (1997) for the two Algerian pop-
ulations. DGO is also slightly shorter (2.3-
5.3 um) than all previous reports, and the
bursa in males envelops tail until the tail
tip, similarly to that illustrated in the Ira-
nian [Geraert and Barooti (1996)] and
Algerian [Scotto La Massese and Germani
(1997)] populations vs. ending before the
end of tail in the Bulgarian population
showed in the Peneva and Nedelchev
(1992) drawings.

ACKNOWLEDGMENTS

The authors are grateful to Dr. R. N.
Inserra, Division of Plant Industry, Gaines-
ville, FL, U.S.A., for suggestions and criti-
cal review of the manuscript.

LITERATURE CITED

BALDWIN, J. G, and A. H. BELL. 1981. Pararotylen-
chus n. gen. (Pararotylenchinae n. subfam.,
Hoplolaimidae) with six new species and two
new combinations. Journal of Nematology
13:111-128.

BALDWIN, J. G., M. LUC, and A. H. BELL. 1983.
Contribution to the study of the genus Pratylen-
choides Winslow (Nematoda: Tylenchida). Revue
de Nématologie 6:111-125.

BAYDULOVA, J. W. 1981. Nematodes of the family
Hoplolaimidae in Western Kazakhstan. Parasi-
tologiya 15:83-86.

BEREZINA, N. B. 1985. [A new species Rotylenchus
aceri n. sp. (Nematoda: Tylenchida) from the
rhizosphere of Acer campestre L.] Bulletin Vsesoy.
Inst. Gel’'mint imm. K. I. Skryabina 41:89-91.

BRZESKI, M. W,, and Y. E. CHOI. 1997. Synonymiza-
tion of Rotylenchus Filipjev, 1936 and Pararotylen-
chus Baldwin & Bell, 1981 (Nematoda:
Hoplolaimidae). Nematologica 44:45-48.

NEMATROPICA Vol. 28, No. 2, 1998

CASTILLO, P, N. VOVLAS, A. GOMEZ-BARCINA,
and F. LAMBERTI. 1994. The plant parasitic
nematode Rotylenchus (A monograph). Nemato-
logia mediterranea 200pp.

COOLEN, W. A. 1979. Methods for extraction of
Meloidogyne spp. and other nematodes from
roots and soil. Pp. 317-329 in F. Lamberti, and
C. E. Taylor, eds. Root-knot Nematodes (Meloid-
ogyne spp.) Systematics, Biology and Control.
Academic Press, New York, NY, U.S.A.

COOMANS, A. 1962. Morphological observations on
Rotylenchus goodeyi Loof and Oostenbrink, 1958.
I. Redescription and Variability. Nematologica
7:203-215.

GERAERT, E., and S. BAROOTI. 1996. Four Rotylen-
chus from Iran with a key to the species. Nemato-
logica 42:503-520.

LOOF, P. A. A. 1991. The family Pratylenchidae,
Thorne, 1949. Pp. 363-421 in W. R. Nickle, ed.
Manual of Agricultural Nematology. M. Dekker,
Inc., New York, NY, U.S.A.

LUC, M., A. COOMANS, and E. SARR. 1987. Rede-
scription of Neodolichodorus rostrulatus (Siddigi,
1976) Siddiqi, 1967 (Nematoda: Tylenchida).
Revue de Nématologie 10:29-37.

NESTEROV, P. 1. 1979. [Plant-parasitic and free-living
nematodes in South-Eastern USSR] Kishineyv,
USSR, Shtiintz 314pp.

PENEVA, V., and S. NEDELCHEV. 1992. On the mor-
phology and distribution of Rotylenchus agnetis
Szczygiel, 1968 (Nematoda: Hoplolaimidae) in
Bulgaria. Fundamental and applied Nematology
15:91-96.

SCOTTO LA MASSESSE, C., and G. GERMANI.
1997. Description de deux nouvelles espéces de
Rotylenchus et deux populations de R. agnetis Szc-
zygiel, 1968 (Nematoda: Hoplolaimidae). Nem-
atologica 44:37-44.

SEINHORST, J. W. 1959. A rapid method for the
transfer of nematodes from fixative to anhy-
drous glycerine. Nematologica 4:67-69.

SZCZYGIEL, A. 1968. Rotylenchus agnetis sp. n. (Nema-
toda: Hoplolaimidae) from Poland. Bulletin de
I’ Academie Polonaise des Sciences Serie des Sci-
ences Biologiques 16:573-575.

Recetved:
22.VII.1998
Recibido:

Accepted for publication:
26.X.1998
Acceptado para publicacion:



