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Summary. During 1997 and 1998, specimens of an undescribed Bursaphelenchus species were recovered
from approximately 33 to 50% of each of a hundred Pityokteines spinidens, P. vomntzowi and P. curvidens
(Coleoptera, Scolytidae) fir bark beetles collected in the Bludenz region, Austria. Bursaphelenchus
abietinus sp. n., is relatively small (L = 594 to 632 pm in males and females, respectively) with a delicate
stylet (12 to 13 pm), a low 'a' value (28 to 29), small spicules (13 pm), and a small bursa shaped like a
two or three pointed shovel on the tail end. The moderately bent spicules have a narrow, high condylus
and a blunt rostrum. Bursaphelenchus abietinus sp. n. is most similar to B. comeolus, B. wilfordi, B.
hylobianum, B.fungivom and B. hellenicus from which it differs by having differently shaped spicules and
female tail terminus, relatively short post-uterine branch, morphometrics and from B. hellenicus by the
number of caudal papillae.
Key words: Abies alba, Austria, Bursaphelenchus abietinus sp. n., Pityokteines curvidens, P. spinidens, P.
vorontzowi, taxonomy.
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The epidemic spread of pine wilt disease caused
by Bursaphelenchus xylophilus (Steiner & Buhrer,
1934) Nickle, 1970 in Japan during the second half
of -the 20th century stimulated Schmutzenhofer
(1981) to investigate nematodes in the wood of
declining firs in Austria. This author found an
undescribed Bursaphelenchus species in fir wood
and on the vector Pityokteines spinidens in Austria,
and pathogenicity tests revealed the ability of the
nematode to kill potted fir plants.. However, the
nematode was not described, and the results of
inoculation experiments were not published in detail.
As the condition of the specimens kept in fixative
since the beginning of the 1980s, had deteriomted
they could not be used to prepare a morphological
description of the species.
As part of a European Commission supported
research project investigating the Bursaphelenchus
fauna in coniferous trees in Central and Southeast
Europe, Austrian and German investigators succeeded in re-isolating the Burxaphelenchus species
previousely found on fir bark beetles by Schmutzen-

hofer (1981). A description of this Bursaphelenchus
species was prepared from these new specimens and
is reported here.

MATERIAL AND METHODS

'

One hundred each of Pityokteines cuwidens, P.
spinidens, and P. vomntzowi fir bark beetles were
collected from damaged Abies alba fir trees growing
in Vorarlberg, Bludenz, Austria during November
1997 and March 1998. Bursaphelenchus dauer jweniles recovered from the bodies of the beetles were
cultured on Botrytis cinema cultures on malt agar
(Southey, 1986) and specimens were selected, fuced
in TAF, and processed to glycerol for examination
by light microscopy using a Zeiss Axioskop microscope. Specimens in TAF fucative, originally collected by Schmutzenhofer (198 I), were obtained
and compared with specimens from the cultures.
Further specimens were examined by scanning electron microscopy using a Zeiss DSM 940 with cryo
preservation Oxford G 1500 (Schmidt, 1994).
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Table 1. Morphometrics of Bursaphelenchus abietinus (Measurements in pm).

Distance anterior end - oesophagointestinal junction
Distance anterior end - posterior end
of oesophageal glands
Distance anterior end - median bulb
Distance anterior end - base of median
Distance anterior end - excretory pore

Vulva

- anus - distance

1 2 e 9 . 3 (109-153)

Body diameter at anus/ cloaca

RESULTS
Bursaphelenchus nematodes occurred in small
groups under the wings and on the bodies of 33 to
50% of each of 100 Pityokteines spinidens, P. curvidens, and P. vorontzowi fir bark beetles collected
from damaged Abies alba fir t-rees growing in Vorarlberg, Bludenz, Austria during November 1997
and March 1998. Bursaphelenchus dauer juveniles
occurred most frequently together with saprobiontic
species, immature females, and a few males of an
Ektaphelenchus species. The nematode clusters under the wings of the fir bark beetles frequently
contained a mixture of Ektaphelenchus and Bursaphelenchus nematodes. In several instances, dauer
juveniles of two different sizes, probably representing
two Bursaphelenchus species, were present, but only
those representing B. abietinus sp. n., developed to
the adult stage on Botryfis cinerea cultures on malt
agar. The nematode samples preserved by Schmutzenhofer also contained a second Bursaphelenchus
species, other than B. abietinus sp. n.
The new species was found in late 1997, when
the beetles had just entered their winter quarters,
and again in early 1998, when the beetles were about
to exit these refiges to attacknew trees. Therefore, it

may be concluded that the nematodes overwinter
together with their vectors.

DESCRIPTION
Bursaphelenchw abietinus sp. n.
(Figs. 1 & 2 )
Females. Body slightly v e n t d y curved when
killed by heat, tapering gradually near extremities.
Cuticle with fine annules. Lateral field with 2 incisures (1 ridge). Lip region high, offset by a distinct
constriction. En face view of head showing 6 equal
lips. Stylet without knobs, with weakly developed
basal thickenings. Anterior stylet cone less than half
of total stylet length. Median bulb large, elongateoval and often angular, extending throughout the
whole body diameter. Excretory pore half to one
body width behind the bulb, near level of oesophago-intestinal junction. Oesophageal glands
dorsally overlapping intestine, 2 or 3 times as long
as body width. Reproductive system prodelphic, gonad outstretched, occupying half of the body length.
Developing oocytes in multiple lines. Post-uterine
branch elongate, occupying less than half of the
vulva-anus distance. Anterior lip of vulva modified
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Fig. 1. Bursaphelenchus abietinus sp. n. A: Female; B: Male; C: Dauer juvenile; D: Anterior body; E: Anterior body
of dauer juvenile; F: Tail of dauer juvenile; G: Vulva1 region; H: Female tails; I: Male tail; J: Variation of spicules; K:
Variation of bursa shape (dorsal view). Scale ban - 10 pm.
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Fig. 2. Microphotographs of Bursaphelenchus abietinus sp. n. A: Anterior body region; B: Male tail with caudal
papillae and bursa; C : Female tail. Scale bars - 10 pm.

as a small vulval flap, approximately 3 pm long. Tail
conoid with blunt or finely rounded terminus and
slight ventral curvature.

Males. Body J-shaped when killed by heat. Anterior body region similar to female. Testis usually
outstretched. Spicules paired, arcuated, with blunt
prominent rostrum, 2 pm long; condylus narrow and
approximately 3 pm high; distal ends of spicules with
distinct cucullus. Spicules vary slightly in the shape

of condylus. Tail ventrally arcuate, terminus finely
rounded, with short terminal bursa. Three pairs of
caudal papillae present; 2 adanal, 1 on the second
half of the tail.

Dauer juveniles. Body 300-400 pm long. Stylet
11- 12 pm long, indistinct. Head dome-shaped. Tail
conical, with a more or less conspicuous small
mucro. Median bulb large, recognizable despite the
body being filled with stored lipids.
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Diagnosis and relationships. Bursaphelenchus abietinus sp. n. differs from all other species in the
genus by the shape of the spicules.
The spicules of B. abietinm sp. n., resemble those
of B. bestiolus Massey, 1974, B. comeolus Massey,
1966, B. wilfordi Massey, 1964, B. hylobianum
(Korenchenko, 1980) Hunt, 1993, B. fungivoms
Franklin & Hooper, 1962, B. hellenicus Skarmoutsos, Bmasch & Michalopoulou, 1998, and B. poligraphi Fuchs, 1937. The new species differs from B.
bestiolus by the presence of distinct lateral incisures,
presence of a cucullus in males, shorter post-uterine
branch, and different tail shape of females; from B.
comeolus the new species ditrers by having a differently shaped condylus of the spicules, a shorter
post-uterine branch and a weakly bent female tail;
from B. wilfordi it differs by having a smaller 'a'
value (28 to 29 vs 60 to 61), shorter post-uterine
branch, presence of a cucullus on the spicules, blunt
rostrum, and the female tail shape; from B. hylobianum it differs by having smaller spicules (13 vs 20
pm, means), and the female tail end; and from B.
fungivorus by having a blunt rostrum, the cucullus on
the spicules, and a different shape of tail in females.
Also, B. abietinussp. n., is smaller than B. hellenicus,
has a shorter stylet (12 to 13 vs 15 pm, means),
smaller spicules (13 vs 15 pm, means), and two
distinct pairs of adanal caudal papillae versus one
adanal pair in B. hellenicus. Bursaphelenchus poligraphi is drawn differently by Fuchs (1937) and by
Riihm (1956), and in both instances it is longer than
the new species, has higher 'a' values, an oval bursa,
and the spicules lacka cucullus. The spicules of B.
poligraphi are longer and the shape of the spicules is
different in the drawing by Riihm (1956), whereas
with Fuchs (1937) the species has a very long
post-uterine branch (shorter in B. abietinus sp. n.).
Also, the new species shows a more strongly developed and blunt rostrum. Bursaphelenchus nuesslini
R W (1956) was found associated with Pityokteines
curvidens and shows differently formed spicules without cucullus and with pointed rostrum, a differently
shaped bursa, higher values for 'a' (in males), and
longer body and spicule lengths. Additionally, B.
piniperdae Fuchs,1937, B. incuwus Riihrn, 1956 and
B. pinasteri Baujard, 1980 each have sharply-pointed
rostrums. The female tail termini of B. pityogeni
Massey, 1974, B. sexdentati Riihrn, 1960, B. piniperdae, B. pinasteri, and B. varicauda Thong & Webster,
1983 each differ from that of B. abietinus sp. n.
Type habit. Specimens were found on the vector
Pityokteines curvidens collected from wood of Abies
alba and were cultivated on Botrytis cinerea.

Type locality. Forest in Vorarlberg, Bludenz, Austria (Anon., 1990).
Type material. Holotype and allotype: From a
culture on Botryis cinerea, developed from dauer
juveniles associated with Pityokteines curvidens, collected from Abies alba in Vorarlberg, Bludenz, Austria, by Mr. C. Holzschuh, Federal Forest Research
Centre, Institute of Forest Protection, Vienna. Slides
in the nematode collection of the Department for
National and International Plant Health, BBA, Kleinmachnow Branch, Germany.
Paratypes: Collected from culture on Botryts
cinerea. Two slides (5 females/5 males) each in the
nematode collection of the Department for National
and International Plant Health, BBA, Kleinmachnow Branch; in the German Nematode Collection
of the Lnstitute for Nematology and Vertebrate
Research, BBA, Miinster; and in USDA Nematode
Collection, BeltsviUe, Maryland, USA.
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