


Criconematidae from South Africa and USA

Neobakernema variabile (Raski & Golden,
1966) Ebsary, 1981

= Bakernema variabile Raski & Golden, 1966

= Criconemella variabilis (Raski & Golden,
1966) Raski & Luc, 1987

= Mesocriconema variabile (Raski & Golden,
1966) Loof & De Grisse, 1989

= Macroposthonia variabilis (Raski & Golden,
1966) Siddiqi, 2000

(Figs 1D-F, 6-9)

Raski and Golden (1966) originally described
this species as Bakernema variabile from various
hosts and localities in California, USA. The present
specimens were collected from Napa County,
California, USA (Capell Valley Road crossing with
Wragg Canyon Road, host — Salix sp., sample
CD848) and studied for the first time molecularly
and with SEM.

Measurements. See Table 3.

Female. Body form ranging from slightly curved
ventrad to an open letter C. Lip region flattened
anteriorly, first annulus margins rounded and
directed more forward while second annulus is
directed backward. In the SEM photos the labial
area is unfortunately covered with bacteria but labial
disc appears rectangular with four flattened,
indistinct rounded lobes on the corners, two dorsally
and two ventrally. Amphids not distinctly seen.
Labial framework not very distinct. All body annuli
well retrorse with wavy fringe at the posterior end.
This fringe represents the fine extra cuticular layer
this species possesses. The annuli appears angular
when seen laterally. No anastomosis observed.
Hemizonid seen in one specimen only, about one
annulus long and situated one annulus anterior to
excretory pore. Excretory pore situated from 13
annuli anterior to four annuli posterior to base of a
pharyngeal lobe. Stylet very long, robust with
cupped basal knobs. Spermatheca large, round to
oblong and mostly filled with rounded sperm cells.
Vagina straight to slightly sigmoid. Vulva with
anterior lip slightly bilobed but not overlapping
posterior lip; both lips not projecting beyond profile
of body. Tail tapering slightly to a bluntly rounded
tip with two to three coarsely infolded lobes. Fringe
of second outer cuticle more prominent on tail with
slightly longer angular projections.

Male. Five males found still within the fourth
stage juvenile cuticle. Body form slightly curved
ventrad. Lip region not set off but number of annuli
not clear. First annulus seems to project outward.
Pharynx degenerate. Stylet absent. Excretory pore
seen in one specimen only, about 54 annuli from
anterior end. Lateral field with four lines, outer ones

appearing slightly wavy. Annuli on body distinct.
Spicules long and curved slightly irregular due to
still being in the juvenile cuticle. Tail ending and
number of annuli not distinct because of being
cramped into the juvenile cuticle.

Juvenile. Three juveniles found, two fourth-
stage juveniles with males inside. Stage of third
juvenile unknown, probably third-stage juvenile.
Body slightly curved ventrad. Lip region very
similar to female. Annuli margins with small
rounded, projections, not in longitudinal rows,
difficult to count, probably about 20 present on each
annulus. Tail tapering to a narrow irregular tip.

Remarks. Described as Bakernema variabile by
Raski & Golden (1966). Ebsary (1981) stated that
the genus Bakernema contains two species differing
in several characters and created a new genus,
Neobakernema for the species variabile, which has
an open vulva, straight vagina and spined juveniles.
Siddiqi (1986) regarded Neobakernema as a valid
genus. Later, Siddiqi (2000)  regarded
Neobakernema as a synonym of Macroposthonia de
Man, 1880. Raski and Luc (1987) gave a detailed
description of the close relationship of a few genera
of the Criconematidae such as Bakernema, Ogma,
Blandicephalanema and Pateracephalanema. They
stated that N. variabile has a closer relationship with
Criconemella and, thus, transferred the species to
Criconemella. Loof and De Grisse (1989) discussed
the plesiomorphic and apopmorphic states of the
characters of several genera and synonymised
Neobakernema with Mesocriconema, a synonymy
accepted by Brzeski et al. (2002). Geraert (2010)
noted that the morphometrics of the seven
Neobakernema species clearly separate them from
Mesocriconema and regarded this genus as a valid
one. The present specimens fit the descriptions of
the various authors very well.

Molecular characterisation and phylogeny.
The D2-D3 of 28S rRNA gene alignment included
20 sequences of criconematids and three sequences
of Paratylenchus selected as outgroup taxa and was
710 bp in a length. Five new sequences were
obtained in the present study. Phylogenetic analysis
resulted in a majority consensus BI tree with two
major highly supported clades (Fig. 10).

The ITS1 rRNA gene alignment included 21
sequences of criconematids and two sequences of
Paratylenchus selected as outgroup taxa and was
422 bp in a length. Five new sequences were
obtained in the present study. Phylogenetic
relationships within some criconematids as inferred
from BI analysis are given in Fig. 11. Sequences of
Ogma decalineatus from South Africa and USA
clustered together and differed in 10.1% (35 bp).
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Ogma decalineatus (MF683230, CD555, ci1)
Ogma decalineatus (MF683231, CDS555, cl2)

Xenocriconemella macrodora (AY780960)

Crossonema aquitanense (KJ719809)
Criconema sp. (AY780952)

Criconema silvum (MF683234, CD1851)
Hemicriconemoides alexis (AY780959.)

Criconema mutabile (AY780954)

B4

100 Criconema sp. (AY780953)

Criconema sp. (FN433862)
Ogma civellae (AY780955)
e [ Neobakernema variabile (MF683232, CD848, cl1)

Neobakernema variabile (MF683233, CD848, ci2)

L— Mesocriconema solivagum (AY780969)

o [ Mesocriconema xenoplax (AB933468)

100 Mesocriconema brevistylus (KC937033)

89 Mesocriconema ornatum (AY780968)

Criconemoides informis (AY780970)

Mesocriconema obtusicaudatum (JQ231187)

Mesocriconema sphaerocephalum (AY780950)

Paratylenchus hamatus (KF242209)

Paratylenchus straeleni (KF242236)

—— Paratylenchus dianthus (KF242228)
0.1

Fig. 10. Phylogenetic relationships within populations and species of Criconematidae as inferred from Bayesian
analysis using the D2-D3 of 28S rRNA gene sequence dataset with the GTR + I + G model. Posterior probability more
than 70% is given for appropriate clades. Newly obtained sequences are indicated in bold.
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100

100

Neobakernema variabile (MF683238, CD848, cl1)
= Neobakernema variabile (MF683239, CD848, ci3)
Lobocriconema thomei (KU236652)

Lobocriconema incrassatum (KU236654)

100 I: Criconema warrenense (KU236686)

Criconema arkaense (JQ708129)

01

100 -|-_Mesocroconema vadense (JQ708102)

Mesocriconema xenoplax (JQ708104)
100

— Mesocriciconema ornatum (JQ708124)

100 L Mesocriconema curvatum (HM116067)

TP Mesocriconema brevistylus (JQ231188)

Mesocriconema obtusicaudatum (JQ231190)

Ogma decalineatus (MF683235, South Africa, CDS55, cl3)

%
100 —EOgma decalineatus (HM116075, USA)

L Ogma octangularis (JQ708138)
98

is[

o~ Criconema mutabile (JQ708132)

E Criconema sp. (FN435300)

Xenocriconemella macrodora (JQ708139)
Criconema silvum (MF683236, CD1851, cl2)

Criconema silvum (MF683237, CD1851, cl1)

Criconemoides informis (KF908246)
—— Paratylenchus dianthus (KF242271)

Paratylenchus hamatus (KF242247)

Fig. 11. Phylogenetic relationships within populations and species of Criconematidae as inferred from Bayesian
analysis using the ITS1 rRNA gene sequence dataset with the GTR + I + G model. Posterior probability more than 70%
is given for appropriate clades. Newly obtained sequences are indicated in bold.
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78

89

100

00— Mesocriconema discus (KY574622)

—— Mesocriconema ericaceum (KX290521)

—— Mesocriconema xenoplax (KY574623)

87

Mesocriconema inaratum (KY574658)

L Mesocriconema nebraskense (KY574661)

Mesocriconema curvatum (KY574620)

— Mesocriconema rusticum (KY574621)
Nothocriconemoides sp. (KJ788064)

Discocriconemella limitanea (KJ788069)

” _r Neobakernema variabile (MF683242, CD848)

Lobocriconema thornei (KU236538)

Lobocriconema sp. (KU236629)
Mesocriconema sphaerocephalum (KY574837)
Neolobocriconema serratum (KU236634)

Criconema sp. (KU236643)

- Bakernema inaequale (KU236635)

Criconema silvum (MF683241, CD1851)

—— Criconema petasum (KU236641)

100 Criconema loofi (KX290575)

——— Rotylenchus urmiaensis (KP718972)

— Rotylenchus striaticeps (KP718973)
0.1

L— Ogma seymouri (KX290576)

—— Criconema cf. acriculum (KX290555)

—— Ogma decalineatus (MF683240, CD555)
L Criconema sphagni (KU236640)

Fig. 12. Phylogenetic relationships within populations and species of Criconematidae as inferred from Bayesian
analysis using the partial COI gene sequence dataset with the GTR + I + G model. Posterior probability more than 70%
is given for appropriate clades. Newly obtained sequences are indicated in bold.

The COI gene alignment included 23 sequences of
criconematids and two sequences of Rotylenchus used
as outgroup taxa and was 721 bp in a length. Three
new sequences were obtained in this study.
Phylogenetic relationships within some criconematids
as inferred from BI analysis are given in Fig. 12.

In the present study, we provided sequences for
several representatives of Criconematina; however,

relationships within some genera remain unresolved.
Greater phylogenetic resolution will require
representatives of additional genera and species.
Reconstruction of the phylogenetic relationships
within criconematids is essential to developing a
consistent classification as well as ultimately to
understand genes and processes involved in plant
parasitism (Subbotin et al., 2005).
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E. van den Berg, L. R. Tiedt and S.A. Subbotin. Mopdosornueckas 1 MoJIeKyJIIpHasi XapaKTepUCTHKA
HekoTophix Criconematidae (Nematoda, Tylenchida): Ogma decalineatus (Chitwood, 1957) Andrassy,
1979, Criconema silvum (van den Berg, 1984) Raski & Luc, 1985 u Neobakernema variabile (Raski &
Golden, 1966) Ebsary, 1981 u3 FOxnoit Adpuxu n CILA.

Pe3tome. B pesynbrare mociaeqHux HemaTtonoruueckux oodcnenoBanuit Ogma decalineatus u Criconema
silvum Opmm oOHapyxeHbl B FOxHoit Adpuke m Bum Neobakernema variabile Op1 0OHapyXkeH B
Kamudpoprun, CIIA. Dtu 1pum Buaa MopQoiorudecku M MOPPOMETPUYECKH OIMUCAHBI B CTaThE.
dotorpadun ¢ UCIOIB30BaHHEM DIIEKTPOHHOH CKaHMPYIOLIIHE MUKPOCKOIHMHU TaKKe TAeTCs B ONMHCAHUH
JUIsL OTUX BUIOB. IIpencraBieHbl MOJICKYJISIPHBIC XapaKTEPHCTHKH JTHX TPEX BHIOB, CHCIAaHHBIE C
WCIOJIb30BaHUEM TIOCIeIoBaTeNbHOCTEH reHoB cermeHToB D2-D3 28S pPHK, ITS u COL.
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