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ABSTRACT

Cordero, M. A., and R. T. Robbins. 2015. Description of Ogma panamensis n. sp. and new reports of known
Criconematidae species in USA. Nematropica 45:222-241.

Ogma panamensis n. sp. is reported as a new species. This species is characterized by submedian lobes and
two annuli at the lip region. The first lip annulus is smooth and distinctly wider than the second annulus, which has
a fringe of short scales. Body annuli bear a continuous fringe of long and digitate scales with smooth ends. The
tail is elongated sharply conoid with a pointed terminus and two to four digitate scales in last slender and longer
annuli. Known species of Criconematidae identified in this study were: Ogma fimbriatum, O. hungaricum, O.
serratum, Hemicycliophora californica, H. micoletzkyi, H. nucleata, H. sheri, Hemicriconemoides californianus,
Gracilacus acicula, and Paratylenchus vandenbrandei. These species were identified from the permanent
nematode slide collection of R. T. Robbins and were submitted to the USDA Nematode Collection in Beltsville,
Maryland, USA and other institutions, as taxonomic references.

Key words:  Criconematidae, Gracilacus acicula, Hemicriconemoides californianus, Hemicycliophora
californica, Hemicycliophora micoletzkyi, Hemicycliophora nucleata, morphology, morphometrics, Ogma,
Ogma fimbriatum, Ogma hungaricum, Ogma serratum, Paratylenchus, Paratylenchus vandenbrandei, taxon.

RESUMEN

Cordero, M. A., and R. T. Robbins. 2015. Description of Ogma panamensis n. sp. and new reports of known
Criconematidae species in USA. Nematropica 45:222-241.

Ogma panamensis 1. sp. se reporta como nueva especie, caracterizada por la presencia de lobulos submedianos
y dos anillos en la region labial, el primer anillo labial es liso y distintivamente mas ancho que el segundo
anillo labial, el cual esta rodeado por escamas cortas. Cada anillo en el cuerpo esta ornamentado con apéndices
cuticulares en forma de largas escamas digitadas con bordes lisos. La cola es alargada y fuertemente conoide
con terminacion aguda, dos o tres escamas digitadas en los ultimos cuatro anillos, los cuales son alargados. Las
especies conocidas de Criconematidae identificadas en este estudio fueron Ogma fimbriatum, O. hungaricum, O.
serratum, Hemicycliophora californica, H. micoletzkyi, H. nucleata, H. sheri, Hemicriconemoides californianus,
Gracilacus acicula and Paratylenchus vandenbrandei. Todas las especies en la coleccion de nematodos
pertenecientes a R.T. Robbins fueron identificadas con el objetivo de ser depositadas como referencia taxonémica
en la coleccion de nematodos pertenecientes al USDA en Beltville, Maryland, EEUU y a otras instituciones.

Palabras clave: Criconematidae, Gracilacus acicula, Hemicriconemoides californianus, Hemicycliophora
californica, Hemicycliophora micoletzkyi, Hemicycliophora nucleata, morphology, morphometrics, Ogma,
Ogma fimbriatum, Ogma hungaricum, Ogma serratum, Paratylenchus, Paratylenchus vandenbrandei, taxon.
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INTRODUCTION

Taxonomic identification of species in the
family Criconematidae has been a challenge
for years because of variation in shape and
ornamentation leading to different points of view as
to their classification and systematics. The family
Criconematidae was first described in 1889 with the
description of the first specimen of Criconematids
under the name Eubostrichus guernei Certes, 1889.
This nematode was later re-described as Criconema
giardi (Certes, 1889) Micoletzky 1925 and became
the type species of the genus Criconema Hoffménner
& Menzel, 1914. Since then, many generic names
have been changed or re-established, based on
early descriptions of different species that shared
characteristics in the subfamily Criconematinae
(Taylor, 1936; Raski et al., 1984; Raski and Luc,
1984; Andrassy, 2007).

According to Raski and Luc (1987), valid genera
in the subfamily Criconematinae Taylor, 1936 are
Criconema Hofminner & Menzel, 1914; Ogma
Southern, 1914; Criconemella De Grisse & Loof,
1965; Discocriconemella De Grisse & Loof, 1965;
Nothocriconemoides Maas, Loof & De Grisse, 1971;
Bakernema Wu, 1964; Blandicephalanema Mehta &
Raski, 1971; Pateracephalanema Mehta & Raski,
1971; Seriespinula Mehta & Raski, 1976 (Khan,
Chawla & Saha, 1976); and Hemicriconemoides
Chitwoodi & Birchfield, 1957 (Raski et al., 1984;
Raski and Luc, 1984).

Decraemer and Hunt (2006) still consider
Neolobocriconema De Grisse & Loof, 1965 and
Ogma as valid genera, whereas according to the
opinion of Geraert (2010) and Andrassy (2007),
the following genera: Croserinema Khan, Chawla
& Saha, 1976; Crossonema Mehta & Raski, 1971;
Neolobocriconema Mehta & Raski, 1971; Orphreyus
Orton Williams, 1985, Pateracephalanema and
Ogma are valid. However, Loof (1988) and Siddiqi
(2000) are in agreement with Raski and Luc (1987),
considering all the genera listed above as minor
synonyms of Ogma, excluding Crossonema and
Neolobocriconema, which are recognized as valid
genera by Siddiqi (2000).

In the nematode slide collection of R. T.
Robbins at the University of Arkansas, the authors
found several slides containing specimens of
Criconematidae without identification or with
inaccurate identification. Consequently, the objective
of this work was to identify some of these specimens
of Criconematidae correctly, and deposit them in the
USDA Nematode Collection, Beltsville, MD, USA
and other institutions as reference for taxonomic
purposes.

MATERIALS AND METHODS

Nematodes were originally collected in
California and Oregon from quarantine shipments
and field samples by R. T. Robbins from 1972 to
1979 and from samples collected in Arkansas,
Missouri, Tennessee, and South Carolina from
1979 to 1999. A total of 40 Cobb slides were
chosen according to the state of preservation of
the specimens in order to allow an accurate species
identification. Measurements and drawings of
specimens were made with an ocular micrometer
and a camera lucida. Photographs were taken with
Canon EOS digital Rebel T3i camera mounted
on a Nikon Optophot-2 compound microscope.
Abbreviations used in morphometrics are defined
by Siddiqi (2000).

For identification and naming species of the
subfamily Criconematinae, we are in agreement
with the statements of Raski and Luc (1987) and
Loof (1988) in considering all genera mentioned
before as synonymous with Ogma Southern,
1914. Appropriate identification keys used for
the identification of species were as follows:
Hemicriconemoides (Pinochet and Raski, 1975),
Hemicycliophora (Thorne, 1955; Raski, 1958;
Brzeski, 1974; Brzeski and Ivanova, 1978; Subbotin
etal.,2014), Gracilacus, and Paratylenchus (Raski,
1962, 1975a, 1975b, 1976).

RESULTS
SYSTEMATICS

Ogma panamensis 1.sp.

(Table 1; Fig. 1-2)
Description

Adult female: Body stout, straight, or slightly
ventrally arcuate, tapering towards the postvulval
part of the body. Body annuli not retrorse, directed
outwards. Each body annule bearing a continuous
fringe of cuticular appendages in the form of scales.
Scales long (2.5-7.6 um X 1.0-1.28 um) wide,
digitate, with smooth ends, 40-50 scales per annule
at midbody, some directed outwards. Scales longer
than annule width, decreasing in number anteriorly
and posteriorly. Labial plate with six pseudolips
around a low oral disc. Submedian lobes present.
Lip region offset with two lip annules; first annule
smooth, discoid, directed forward or outward, edge
wavy, wider (21.2-22.4 um) than second annule
(17.3-18.3 um). Second lip anuule not retrorse, with
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fringes of small scales, not crenated. Stylet long
and flexible with slightly rounded to anchor-shaped
knobs directed forward. Excretory pore anterior to
the esophageal basal gland, 21-24 annules from the
anterior end. Vulva closed with anterior and smooth
vulval lip slightly overlapping, posteriorly directed.
Vulva conoid in ventral view. Vagina straight. Female
genital tract, outstretched, spermatheca empty, ovary
sometimes reaching more than three-fourths of the
nematode length, one or two flexures. Tail elongated,
sharply conoid with pointed terminus, two to four
digitate scales in last annules of tail. Last four or five
annules in tail slender, distinctively longer than wide.

Type host and locality

Specimens were found in unknown native plants;
shipment intercepted from Panama on November 21,
1978.

Type specimens

Holotype (female) specimen (T-656t) and 8
paratypes had been deposited in U.S. Department of
Agriculture Nematode Collection, Beltsville, MD.
Four paratypes deposited in each of the following:
Canadian National Nematode Collection, Ottawa;
Nematode collection of the Royal Belgian Institute
of Natural Sciences, Brussels, Belgium; and CABI
Bioscience, UK Centre, Surrey, UK. The remaining
paratypes were given to the University of California
Nematode Collection, Riverside.

Diagnosis and relationships

Ogma panamensis n. sp. is characterized by
having a labial plate with submedian lobes. The lip
region has two lip annuli. The first lip annulus is
smooth, discoid, waved, directed forward or outward
and wider than the second lip annulus, while the
second lip annulus is directed outward with a fringe
of small scales. Body annuli (R = 60-69) are not
retrorse, bearing a fringe of cuticular appendages in
the form of long digitate scales with smooth ends,
averaging 40-50 scales at midbody. The stylet is long
(106-120 um) and flexible with slightly rounded to
anchor-shaped knobs directed forward. The vulva is
closed and posteriorly directed (V = 82-90), with the
anterior vulval lip slightly overlapping, and showing
a conical shape in ventral view. The tail is elongated
and sharply conoid.

The main species related to O. panamensis were
identified by Minagawa (1993). Ogma panamensis n.
sp. differs from O. validum Minagawa, 1993 based
on the presence of submedian lobes on the lip region.
The second lip annulus in O. panamensis n. sp. has

a fringe of small scales whereas in O. validum, the
second lip annulus is crenated. The body scales
in O. panamensis n. sp. are digitate with rounded
terminus and a few slightly directed outwards at
midbody. Ogma validum has spatulate scales except
for those at the tail that are digitate and slightly
directed outward. The spermatheca is empty in O.
panamensis n. sp. Tail shape in O. panamensis n. sp.
is elongated and sharply conoid with the last four or
five annuli longer than wide, whereas O. validum has
a conoid and bluntly pointed tail. Morphometrically,
O. panamensis n. sp. has a larger R (60-69 vs. 53-59)
than O. validum (Minagawa, 1993). However, both
species have a first lip annulus that is smooth and
wider than the second one.

Main characteristics that distinguish O.
panamensis 1. sp. from O. dryum (Minagawa, 1979)
Raski & Luc, 1987 include: the first lip annulus is
smooth in O. panamensis but crenate in O. dryum;
the second lip annulus in O. panamensis n. sp. has
a fringe of small scales but O. dryum has specimens
with crenate or smooth second lip annuli; O.
panamensis n. sp. has submedian lobes in the labial
plate and digitate body scales are present while O.
dryum shows variations from digitate to elongate
triangular shape; sperm is absent in the spermatheca
of O. panamensis n. sp., and O. panamensis n. sp. has
a larger R (60-69 vs. 48-57) (Raski and Luc, 1987,
Minagawa, 1993).

Differences observed in O. panamensis n. sp. that
distinguish it from O. yambaruense Minagawa, 1993
are: submedian lobes present in O. panamensis and
absent in O. yambaruense; second lip annulus in O.
panamensis n. sp. has a fringe of small scales while
O. yambaruense has a smooth second lip; body scales
are digitate in O. panamensis n. sp. and variations
from conoid to digitate occur in O. yambaruense;
O. panamensis n. sp. has a larger R (60-69 vs. 54-
59), more scales by annulus at mid body (40-50
vs. 30-38), and a longer tail (51-59 vs. 20-40 pum)
(Minagawa, 1993).

Ogma panamensis n. sp. differs from Ogma
prini Minagawa, 1993 in the following characters.
The second lip annulus in O. panamensis n. sp. has
a fringe of small scales while the second lip annuli
are smooth and collar-like, and the presence of a
third lip annulus was recorded in some specimens.
Submedian lobes are present in O. panamensis. Body
scales are digitate in O. panamensis n. sp. but digitate
to slender spatulate in O. prini. Ogma panamensis 1.
sp. has larger R (60-69 vs. 52-60); smaller number of
scales by annulus at mid body (40-50 vs. 52-68); and
a greater tail length (51-59 vs. 21-45 um) (Minagawa,
1993) than O. prini.

Other species similar to O. panamensis n. sp. are
O. fimbriatum (Cobb in Taylor, 1936) Raski, 1987
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and Ogma abies (Andrassy, 1979) Raski, 1987 that
differs morphologically in the presence of submedian
lobes, lip annuli, and body scales. Ogma panamensis
n. sp. has a larger R (60-69 vs. 53-59) and longer
stylet (106-120 vs. 93-96 um) than O. fimbriatum,
and O. panamensis n. sp. also has a longer tail (51-
59 vs. 30- 43) and stylet (108 to-120 vs. 92-103 pm)
than O. abies (Taylor, 1936; Metha and Raski, 1971;

Andrassy, 1979; Minagawa, 1993).

Etymology

The species epithet is derived from the country of
origin, Panama, and the Latin suffix ensis, meaning
belonging to or from.

Table 1. Measurements and ratios of holotypes and paratypes of Ogma panamensis n.sp. Mean,
standard deviation, and range in micrometers (um).

Character/ratios O. panamensis O. panamensis
Holotype Paratypes (n =39)
L 365.4 423 +38(316.7-487.2)
Oesophagus length 146.2 138.4+13.0 (121.8-152.3)
Tail 50.8 54.0 + 3.7 (50.8-58.9)
Maximum body width 60.9 63.8+5.4(52.8-73.1)
a 6.0 6.7 +0.7 (5.4-8.6)
b 2.5 29+0.5((24-3.4)
c 7.2 7.4+1.0(6.08.3)
Distance lip region to vulva 305 364.9 £26.7 (312.6-418)
Distance lip region to anus 314.7 394.8 + 21 (367.4-414)
v 83.5 84.6 +2.1 (81.9-89.5)
\% 97.0 96.1 2.1 (92.6-98.4)
Distance lip region to end oesophageal gland 1523 147.4 £10.2 (138.0-160.4)
Body width at anus 38.6 32.5+3.5(30.5-38.6)
b’ 24 2.7+£0.5(2.2-3.3)
c 1.3 1.7+£0.2 (1.3-1.9)
Distance between vulva & post end of body 60.1 67.0+£5.7(60.9-73.1)
Body width at vulva 45.8 443 +£2.6 (42.6-48.7)
VL/VB 1.4 1.5+£0.1(1.4-1.7)
Rex 24 22.2+1.3(21.0-24.0)
Roes 24 24.6 £ 3.8 (21.0-31.0)
Rvan 5.4+0.5(5.0-6.0)
Ran 52+0.4(5.0-6.0)
RV 12 11.5+£0.8 (10-13)
R 61 63.7 £ 2.6 (60-69)
Stylet length 119.7 111.8 +3.3 (105.6-119.8)
Length of stylet shaft 14.2 15.0+ 1.1 (14.2-16.2)
m 88.1 86.5+ 1.3 (85.1-88.1)
Stylet length as percentage of body length 32.8 26.6 £3.7(22.3-36.7)
Distance lip region-centre median bulb 131.9 119.8 + 8.6 (113.7-132.0)
MB 90.3 86.7 +4.4(80.0-90.3)
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Fig. 1. Light micrographs of Ogma panamensis n. sp. A)
Holotype entire female. B) Holotype lip region. Arrows
showing submedian lobes. C) Paratype posterior region.
Arrow showing vulva. D) Holotype digitate scales at
midbody.

Fig. 2. (Below) Camera lucida drawings of paratypes
of Ogma panamensis n. sp. A) Anterior region. B) Head
annuli region. C) Posterior region. D) Digitate scales at
midbody.
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Ogma fimbriatum
(Cobb in Taylor, 1936) Raski, 1987
(Table 2; Fig. 3)

Description

Adult female: nematode body stout, straight
or slightly ventrally arcuated. Body annuli slightly
retrorse. Each body annulus bearing a fringe of 40-45
scales in the middle of the body, scales short, blunt,
digitate with smooth ends. Scale length is the same
as annuli width. Labial plate with six pseudolips,
high oral disc, submedian lobes absent. Lip region
offset with two lip annuli directed forward, first lip
annulus discoid, somewhat crenate, and slightly
wider than the second lip annulus. Second annulus
somewhat crenate, not retrorse, without scales.
Stylet long, flexible with anchor-shaped knobs,

directed forward. Excretory pore at the esophagus
basal gland, 16-19 annuli from the anterior end.
Vulva closed with anterior lip not overlapping and
posteriorly directed. Vulva conoid in ventral view.
Vagina straight. Female genital tract monodelphic,
prodelphic, outstretched, rounded spermatheca full
of sperm, sometimes reaching more than three-
fourths of the nematode length (to stylet knobs). Tail
elongated conoid with small rounded knob terminus
with scales.

Host and locality

Specimens were collected by R. T. Robbins in
November 1974 from a California Department of
Food and Agriculture (CDFA) quarantine sample
of sassafras (Sassafras albidum (Nutt.) Nees) from
Missouri.

Fig. 3. Light micrographs of Ogma fimbriatum A) Entire female. B- C) Lip region. Arrow showing crenate
margins. D) Body annuli margins with digitate scales. E) Posterior region showing vulva in lateral view. F)

Vulva in ventral view.
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Ogma hungaricum
(Andrassy, 1962) Siddiqi, 1986.
(Table 2; Fig. 4)

Description

Adult female: Body stout, straight or slightly
ventrally arcuated. Body annuli slightly retrorse. Each
body annulus with 10 rows of scales in the middle of
the body. Scales short, smooth, with uni-, bi-, or tri-
lobulated, smooth projections. Scales same length as
width annuli. Labial plate with six pseudolips, high
oral disc, submedian lobes absent. Lip region offset
with two lip annuli of the same width, not retrorse
and directed outward, finely crenate. Stylet long
and flexible with rounded to anchor-shaped knobs,
slightly directed forward. Excretory pore at the
esophagus basal gland, 18-21 annuli from the anterior

end. Vulva closed with anterior lip not overlapping
and posteriorly directed. Vagina straight. Female
genital tract monodelphic, prodelphic, outstretched,
spermatheca full of sperm, sometimes reaching more
than three-fourths of the nematode length (to stylet
knobs). Tail elongated sharply conoid with long
rounded knob terminus with scales. Tail terminus
ventrally directed.

Males: Body slender, ventrally arcuated, annuli of
the body visible. Lateral fields with four longitudinal
lines, without areolation, originated from the third
anterior annulus. Lip region not offset from the body.
Lip annuli small, indistinct. Stylet absent, esophagus
region distinct with clear differentiation between
esophagus and intestine. Tail sharply conoid, bursa
indistinct. A single testis anteriorly directed, spicule
slightly curved, projected outside the body.

Host and locality

Specimens were collected by R. T.
Robbins and R. D. Riggs in March 1983
on the middle fork of the White River near
Elkins, AR, associated with River birch
(Betula niger).

Fig. 4. Light micrographs of Ogma hungaricum.
A) Entire female. B) Anterior region. C. Lip
region. D) Posterior region and tail. E-F) Uni-,
bi-, and tri-lobulate scales at midbody. G) Entire
male. H) Male anterior region. I) Tail and spicules.
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Ogma serratum
(Khan & Siddiqi, 1963) Raski, 1987.
(Table 2; Fig. 5)

Description

Adult female: Body straight or slightly ventrally
arcuated. Body annuli retrorse strongly crenate,
very short scales giving a serrated appearance.
Twelve rows of lobe-like outgrowths extend from
the middle of the body to posterior end. Labial plate
with six pseudolips, high oral disc, and submedian
lobes present. Head slightly offset with one
smooth lip annulus directed forward, not retrorse,
and separated from second lip annulus by a wide
constriction. Stylet long and strong with rounded to

anchor-shaped knobs. Excretory pore anterior to the
esophagus basal gland, 8-9 annuli from the anterior
end. Vulva closed, single slit with anterior lip not
overlapping, posteriorly directed. Vagina straight.
Female genital tract monodelphic, prodelphic,
outstretched, spermatheca not visible, sometimes
reaching more than three-fourths of the nematode
length (stylet knobs). Anus subterminal. Tail short,
blunt, and conoid.

Host and locality
Specimens were collected by R. Robbins and W.

Ye in January, 1999 from an unidentified shrub in
Fayetteville, AR.

L
Fig. 5. Light micrographs and camera lucida drawing of Ogma serratum. A) Entire female. B) Anterior region. C) Lip

region showing submedian lobes. D) Posterior region and tail. Arrow showing vulva. E) Serrate margins at anterior
region. F) Rows of lobe-like outgrowths at midbody. G) Drawing of tail and vulva.
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Description of Ogma panamensis n. sp.: Cordero and Robbins

Hemicycliophora californica
Brzeski, 1974
(Table 3; Fig. 6)

Description

Adult females: Body straight or slightly ventrally
arcuated. Body annuli rounded and smooth. Entire
outer cuticular layer somewhat adpressed to the
body, detached from vulva to tail region. Lateral
field marked by anastomoses. Labial plate slightly
rectangular, oral disc rounded and slightly elevated,
pseudolips not observed. Lip region following
the contour of the body, not offset, outer and inner
cuticle with two lip annuli. Lip annuli rounded.
Stylet straight and flexible, with rounded knobs

slightly directed posteriorly with small cavity.
Excretory pore posterior to the oesophagus basal
gland, 48-53 annuli from the anterior end. Vulva
closed, modified lips that are short, with the posterior
lip slightly bulging, sleeve absent. Vagina straight.
Female genital tract monodelphic, prodelphic,
outstretched, reaching half of the body nematode
length, spermatheca rounded and empty if observed.
Tail elongated, uniformly conoid, dorsally convex,
offset, rounded tip. Tail annulations distinct.

Host and locality

Specimens were collected by R. Robbins in
February 1975 from native vegetation near Vista in
San Diego County, CA.

Fig. 6. Light micrographs of Hemicycliophora californica A) Anterior portion. B) Lip region. C) Posterior region. D)

Vulva. E) Anastomoses in lateral field.
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Hemicycliophora micoletzkyi Goffart, 1951
(Table 3; Fig. 7)

Description

Adult females: Nematode body straight or
slightly ventrally arcuated. Body annuli rounded
and smooth. Entire outer cuticular layer loose and
detached from the entire body. Lateral field marked
by two indistinct lines with anastomoses and (or)
breaks. Labial plate rectangular, oral disc rounded
and somewhat elevated, pseudolips not observed.
Lip region following the contour of the body, not
offset, outer and inner cuticle with three lip annuli.
Lip annuli slightly square. Stylet straight and
flexible, rounded knobs slightly directed posteriorly

with small cavity. Excretory pore posterior to the
esophagus basal gland, 63-70 annuli from the
anterior end. Vulva closed, modified lips elongated,
posterior lip slightly bulging, sleeve absent.
Vagina straight. Female genital tract monodelphic,
prodelphic, outstretched, reaching half of the body
nematode length, spermatheca rounded and empty.
Tail elongated, uniformly sharply conoid, no offset,
acute tip. Tail annulations indistinct.

Host and locality

Specimens were collected by D. Zanzinger in
March, 1985 from grass on the Clemson University
campus, Clemson, SC.

Fig. 7. Light micrographs of Hemicycliophora micoletzkyi. A) Anterior region. B) Lip region. C) Posterior region. D)
Vulva with elongated vulva lips. E) Break and anastomoses in lateral field. 1. Double arrow: Lateral field with a single

line. 2. Single arrow: Scratches outside the lateral field.



Description of Ogma panamensis n. sp.: Cordero and Robbins

Hemicycliophora nucleata Loof, 1968
(Table 3; Fig. 8)

Description

Adult females: Nematode body straight or
slightly ventrally arcuate. Body annuli rounded and
smooth. Entire outer cuticular layer adpressed to the
body, detached in the tail. Lateral field marked with
anastomoses or breaks. Labial plate rounded, oral
disc rounded and somewhat elevated, pseudolips
not observed. Lip region following the contour of
the body, not offset, outer and inner cuticle with two
lip rounded annuli. Stylet straight and flexible, with
rounded knobs directed posteriorly with small cavity.

Excretory pore anterior to the esophagus basal gland,
48-49 annuli from the anterior end. Vulva closed,
with short, modified lips, vulval sleeve absent.
Vagina straight. Female genital tract monodelphic,
prodelphic, outstretched, reaching half of the body
nematode length, spermatheca rounded and empty.
Tail elongated, uniformly conoid, offset, acute tip.
Tail annulations distinct.

Host and locality
Specimens were collected by R. T. Robbins

and W. Ye in January, 1999 from an unidentified
ornamental shrub in Fayetteville, AR.

50 ym

25 pm

Fig. 8. Light micrographs and camera lucida drawings of Hemicycliophora nucleata A) Entire female. B) Posterior
region. C) Lateral field. Arrows showing break and anastomoses. D) Anterior region. E) Lip region.
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Hemicycliophora sheri Brzeski, 1974
(Table 3; Fig. 9)

Description

Adult female: Body straight or ventrally
arcuated. Body annuli covered by a cuticular sheath,
annuli flattened and smooth. Labial plate rounded,
truncated, with six pseudolips and submedian lobes
absent. Lip region partly offset with two lip annuli,
first lip annulus laterally projected and slightly wider
that the second annulus. Stylet long and flexible,
knobs anchor-shaped, projected anteriorly. Excretory
pore at the same level as the esophagus basal gland,
32-37 annuli from the anterior end. Vulva open

without vulval sleeve, anterior lip not overlapping.
Vagina straight, or sometimes slightly curved. Female
genital tract monodelphic, prodelphic, outstretched,
spermatheca full of sperm, reaching more than three-
fourths of the nematode length (to stylet knobs) with
one flexure. Tail broadly conoid, subdigitate and
tapering to a bluntly rounded terminus.

Host and locality

Specimens of two populations were collected
by R. T. Robbins in February, 1975 from Sycamore
(Platanus occidentalis L.) and grapevines (Vitis sp.
L.) in San Diego County, CA.

E F : G
N
"‘“\"'u
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25 um 25 um 25 pm

Fig. 9. Light micrographs and camera lucida drawings of Hemicycliophora sheri. A) Anterior region. B) Posterior
region. C-D) Cephalic region. E) Aberrant vulva. F) Lateral-ventral view of vulva. G) Anastomoses on lateral field.
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Hemicriconemoides californianus
Pinochet & Raski, 1975
(Table 4; Fig. 10)

Description

Females: Body straight or slightly ventrally
arcuated. Body annuli rounded and smooth. Entire
outer cuticular layer adpressed to the body, detached
in tail. Lateral field marked with anastomoses or
breaks. Labial disc rounded and elevated, pseudolips
not observed. Lip region following the contour of
the body, not offset, outer and inner cuticle with
three rounded lip annuli. Stylet straight and flexible,
with rounded knobs directed posteriorly with a large
cavity. Excretory pore posterior to the esophagus

basal gland, 58-75 annuli from the anterior end.
Vulva closed with modified lips that are short,
sleeve absent. Vagina straight. Female genital tract
monodelphic, prodelphic, outstretched, reaching
half of the body nematode length, spermatheca
rounded and empty. Tail elongated, uniformly
conoid, somewhat dorsally convex, acute tip. Tail
annulations distinct.

Host and locality

Specimens were collected by E. Bernard from
tulip poplar (Liriodendron tulipifera L.) in the
Smoky Mountain National Park, TN. Collection date
not reported.

Fig. 10. Light micrographs of Hemicriconemoides californianus. A) Entire female. B) Anterior region. C) Lip region.

D) Tail. E) Spermatheca and sperm.



Description of Ogma panamensis n. sp.: Cordero and Robbins

Table 4. Measurements and ratios of Hemicriconemoides californianus. Mean, standard deviation, and

range in micrometers (pLm).

Q (n=11) Q (n=12)
Character/ratios Host: sycamore Host: grapevines
L 418 £29.4 (378.8-466.7) 358.3 +31.7 (309.1-427.3)
Oesophagus length 113.5+£5.1 (107.6-123.8) 105.4 +£ 5.4 (95.4-113.7)
Tail 19.7+3.3 (16.2-26.4) 21.1+4.1(14.2-28.4)
Maximum body width 25.7+1.6(22.3-28.4) 26.2+1.0(24.4-28.4)
a 16.3+£0.4 (15.7-17.0) 13.7+1.2(12.1-16.2)
b 3.7+0.2 (3.4-4.0) 34+0.2(3.1-3.8)

c
Distance lip region to vulva

Distance lip region to anus

v

V'

Distance lip region to end oesophageal gland
Body width at anus

b

¢

Distance between vulva & post end of body
Body width at vulva

VL/VB

Rex

Roes

Rvan

Ran

RV

R

Stylet length

Length of stylet shaft

m

Stylet length as percentage of body length
Distance lip region-centre median bulb

o

Distance between stylet base and D.O.G
MB

21.5+2.4 (16.5-24.0)

379 +£27.1 (342.2-422.0)
398 £27.2 (362.5-442.3)

90.8 + 0.5 (90.0-91.6)
95.3 +0.7 (94.4-96.5)

117.4+ 5.4 (109.6-127.9)

15.9 £ 1.5 (14.2-18.3)
3.6+ 0.1 (3.4-3.8)
1.2+0.2 (1.0-1.6)

38.4 +3.1(34.5-44.7)

21.8 + 1.3 (20.3-24.4)
1.8 £0.1 (1.5-2.0)

33.9 + 1.6 (32.0-37.0)

33.5+ 1.8 (32.0-38.0)
4.3+ 0.6 (3.0-5.0)
7.9+ 0.5 (7.0-9.0)

13.1£0.7 (12.0-14.0)

118.9 + 3.3 (114.0-125.0)

79.4 +4.1 (73.1-85.3)
8.9+ 0.4 (8.1-9.7)
88.7 + 0.5 (87.8-89.5)
19.1 + 1.1 (16.9-20.7)
90.1 + 4.4 (83.2-97.4)
43+1.2(2.9-6.7)
3.440.9(2.4-4.9)
79.4 +2.1 (74.5-82.1)

17.4 2.6 (14.8-22.4)
321.5 +27.6 (278.6-382.6)
337.2 +28.3 (294.9-398.9)
89.7 £ 0.6 (89.1-91.1)
95.3+ 0.5 (94.5-95.9
108.9 + 5.4 (99.5-115.7)
17.4 £ 1.6 (14.2-20.3)
3.3+0.2(3.0-3.7)
1.2+£0.2 (0.9-1.6)
36.8 + 4.5 (28.4-44.7)
22.8+2.0 (18.3-26.4)
1.6 £0.2 (1.3-1.8)
33.8 + 1.6 (32.0-37.0)
33.1+ 1.3 (31.0-35.0)
4.2+ 0.6 (3.0-5.0)
8.3+ 1.2 (6.0-10.0)
12.6 + 1.3 (10.0-15.0)
113.8 +5.5 (102.0-121.0)
74.9 £3.2(71.3-81.0)
8.7+ 0.6 (8.1-9.7)
88.4 4 0.7 (87.5-89.5)
21.0 + 1.6 (18.4-23.9)
84.4+4.0(77.1-89.3)
3.8+1.2(2.1-5.7)
2.8+ 0.9 (1.6-4.1)
80.1+ 1.3 (78.6-82.7)
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Gracilacus acicula
(Brown, 1959) Raski, 1962
(Table 5; Fig. 11)

Description

Adult females: Body slender and ventrally
arcuated, annuli rounded and smooth. Lateral field
with three lines running lengthwise. Labial plate
not visible. Lip region, following the contour of the
body, not offset. Lip region slightly square, truncate,
smooth,with indistinct annulations. Stylet curved
and flexible, with rounded knobs strongly developed.
Excretory pore anterior to stylet knobs. Vulva
closed with lips not protruded, membranes absent.
Vagina straight. Female genital tract monodelphic,
prodelphic, outstretched, reaching half of the body
nematode length, oval and elongated spermatheca
full of sperm. Tail long, subacute, with distinct

25 uym

annulations becoming progressively finer, terminus
slightly rounded.

Male: Nematode slender and slightly curved
ventrally, distinct annulations. Lateral field with
three indistinct lines. Cephalic region small, tapering,
somewhat squared. Stylet lacking, esophagus
indistinct. Testis short, outstretched. Spicules
prominent, curved, protruded from the body. Bursa
short, indistinct. Tail conoid, terminus pointed. (n =
1) L =330.30 um; a = 81.35; b = 4.54; ¢ = 13.38;
b’ = 4.54; ¢’ = 6.08; Anterior end-cloaca = 318.18
um; T = 96.33; Spicule = 18.68 um; Gubernaculum
=6.02 pm.

Host and locality
Specimens were collected by R. T. Robbins

in February 1975 from an unidentified tree in San
Diego County, CA.

=)
i 6

HE;

It

Fig. 11. Camera lucida drawings of Gracilacus acicula. A) Anterior region and lateral fields. B) Posterior region. C)

Male. Posterior region.



Description of Ogma panamensis n. sp.: Cordero and Robbins

Paratylenchus vandenbrandei
De Grisse, 1962
(Table 5; Fig. 12)

Description

Adult females: Body slender, straight, ventrally
arcuated. Body annuli rounded, smooth and distinct.
Lateral field with three lines running lengthwise.
Head truncated and conoid with distinct fine
annulations. Lip region following the contour of
the body, not offset. Annuli on lip region indistinct.
Stylet straight and robust, with rounded knobs
slightly anteriorly projected. Excretory pore anterior
to and (or) at the same level of the basal glands. Vulva
closed with lips not protruded, membranes small.
Vagina straight. Female genital tract monodelphic,
prodelphic, outstretched, reaching half of the body
length. Spermatheca rounded and full of sperm.
Tail elongated, conoid with no visible annulations,
somewhat sharp or pointed at terminus.

Male: Not found.

Host and locality

Specimens were collected by R.T. Robbins in

25 um

April, 1989 from Prunus sp. on the University of
Arkansas Fruit Research Station at Clarksville, AR.
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Table 5. Measurements and ratios of Gracilacus acicula and Paratylenchus vandenbrandei. Mean, standard deviation,
and range in micrometers (um).

Gracilacus acicula Paratylenchus vandenbrandei

Character/ratios (n=11) (n=13)

L 275 +7.1(266.2-284.4) 340+ 15.7 (312.1-363.6)
a 244 +2(21.1-26.2) 21.6 £ 1.4 (19.2-23.8)
b 2.5+0.1(2.4-2.6) 4.0+0.3 (3.6-4.5)

c 5.4+0.3(5.0-5.8) 122+2.2(9.3-16.9)
v 69.4+1.5(67.5-72.2) 80.8 + 1.2 (78.2-82.7)
\% 85.3+2.2(82.1-89.8) 88.2+2.2(85.3-92.7)
Stylet length 67.4+2.1(65.7-70.5) 309+ 1.1(27.6-31.7)

Stylet length as percentage of body length

Distance from anterior end to excretory pore

Position of excretory pore as percentage of the body length

24.5+0.6 (23.6-25.3)
69.4 + 3.9 (60.8-72.9)
252+ 1.5(21.7-27.3)

9.1+ 0.5 (8.5-10.1)
77.9 + 4.0 (68.9-84.2)
229+ 1.1 (21.2-24.3)
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