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Thepinewiltdisease (PWD), caused by the nematode
Bursaphelenchus xylophilus, is devastating for
Pinus pinaster plantations, leading to the loss of
thousands of trees every year worldwide. Despite
the important research efforts of the past decades,
no effective strategies against the PWN have been
developed and the physiological aspects related to
disease resistance remain largely unknown. In this
work, 1-yr-old P. pinaster plants were inoculated
with ca. 1000 B. xylophilus nematodes or with
water (controls). Three and 21 days post inoculation
(dpi), volatile organic compounds (VOCs) were
analysed through a non-invasive methodology:
VOCs were concentrated in a personalized acrylic
chamber for 60 min and subsequently collected
with a DVB/CAR/PDMS fibre for 30 min, after
which they were identified by gas chromatography/
mass spectrometry (GC/MS). An additional set of
inoculated plants was sacrificed three and 21 dpi for
total stem nematode counting. Results showed that
nematodes successfully reproduced throughout the
experimental period, reaching ca. 3000 nematodes
per plant just 21 dpi. Compared with control plants,
total VOC:s, especially monoterpenes, significantly
increased three dpi in inoculated plants, probably
as part of P, pinaster chemical defence mechanisms
against the pathogen. VOCs dramatically decreased
21 dpi, most likely due to tissue damage induced
by B. xylophilus, demonstrating the susceptible
character of P. pinaster. At 3 dpi, there was
increased biosynthesis of almost all VOCs, specially
a-pinene and B-myrcene (ca. 4-fold), known to
accumulate in leaf tissues to repel herbivores and
pathogens. Sabinene and 3-carene also increased
significantly in infected plants (4.1- and 5-fold,
respectively), 21 dpi, which suggests that the
biosynthesis of different defence-related VOCS is
triggered at different stages of the disease. 4-hexen-
1-ol, a known allelopathic agent, was only found
in inoculated plants, perhaps as a strategy to attract
B. xylophilus predators. These findings could be of

utmost importance for the precocious diagnostic of
the PWD.
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Algunos miembros de la familia Anguinidae
producen sintomas tipicos de agallas en raices y
partes aéreas de cultivos y malezas en México. Con
el objetivo de delimitar la especie del nematodo
agallador en Ageratum conyzoides con un enfoque
de taxonomia integrativa, se realizaron estudios
morfométricos, fisioldogicos y moleculares. Las
hembras, machos y J2 fueron extraidos mediante
diseccion de agallas de hojas y tallos, montados en
agua-agar 2% para su analisis morfométrico. Las
caracteristicas y valores obtenidos se encuentran
reportados para el género Subanguina; sin embargo,
los valores no entran en los rangos de las especies
reportadas a la fecha. La prueba fisiologica
preliminar en 42 ornamentales de Asteraceae,
el nematodo infectd e indujo sintomas solo en
Ageratum conyzoides. Se realizo la amplificacion
por PCR y secuenciacion de las regiones ITS1-
5.8S-ITS2 (700 pb) y los segmentos de expansion
D2-D3 del gen 28S (686 pb) del rDNA a partir
de especimenes individuales. La busqueda de
homologia por BLAST con secuencias del NCBI
no mostr6 resolucion significativa en cobertura e
identidad. Los estudios filogenéticos preliminares
de las secuencias de ambos marcadores moleculares
con secuencias de géneros y especies de anguinidos
yareportados indican que no existe una clara afinidad
de agrupamiento de los nematodos encontrados
en los valles altos de Tlaxcala. Es necesaria la
exploracion de otras regiones moleculares que



