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Ophiostomatoid fungi associated with declined
Pinus pinaster stands in Spain

Gonzalo Alvarez, Mercedes Fernindez and Julio J. Diez*
Instituto Universiaria de Invesiigacicn v Gestiin Fovestal Sostenible. Universidad de Valladalid-INIA

Avenida de Madnd 44,

Abstract

34004, Palercia, Expaiia.

A af stz We studied the presence of fungi and distribution patiems inrelation to the health status of declining Pinus pineaster

tiees.

Asea of siudy: Trees in two declining stands in Central Spain were allotted to fhree declining classes.
Museviad and Methods: Trees in wo declining stands in Central Spain were allotted to hree declining classes {healthy, declining
and recently dead) and 3 trees of cach class were felled in each stand. Wood slides (phloem and sy lem) were taken at six positions

along the trees and samples collected from fungal identification.

Muin resuite: A total of 21 fungal taxa were isolated and identified; eleven of these species belonged to the Ophiostomatoid
roi . (piestenied e diis was the most frequently isolated fungus and was identified Y of the samples, mainly associatedto

dead and diseased irees.

Researeh highlig his: Together these results suggest a putative association of (0 simar with the decline in thisares, and thus we
suggest paying more attention to this fungus & a potential agent of decline in P piraster stands.

Key words: Ophicstematoid fungi; forest pathology; bluestain fungi; multivariate analyses.

Abbreviations: UTM: Universal Transverse Mercator coordinate sysiem; MEA: Malt Extract A gar; DNA: Deoxyribonucleid
acid; ITS: Internal Transcribed Spacer; BLAST: Basic Local Alignment Search Tool; : Canonical Comes pondence Analyses,

PWN: Pine Wood Nematode.
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Introduction

Maritime pine (Pinuy pinaster Ailon) is a westem
Mediterranean and north-African typical species that
stretches down to the Atlantic coast. Most extensive
forests are located in Spain, France and Portugal. In
Spain, £ pinaster is an important source of natural goods;
it covers naturally the largest surface (600,000 ha) { Del
Riv et al,, 2004)and is the pine species mome intensively
used in reforestation (800,000 ha) for wood and resin
production, with 270,000 ha mana ged for resin tapping
in the old sixties {40.000 ton per year, Serrada, 2004).

During the last vears a peneml decling has appeared in

unusual crown transparency, and short, vellow-green
needles, and death (Fig. 1). Blue-stain was always visible
in the wood sinee the first stages of the disease, sugpest-
ing damages caused by ophiostomatoid or other fungi as
Diplodia pinea. However, no damages caused by insects
are wsually found in these P pinaster stands. The symp-
toms spread following a gradient of mortality indicating
damapes cavsed by a biotic agent. At the final stages of
the disease, svimploms appear with extraordinary virulence
being visible a sudden and entire necrosis of the crown,
and the dead of the tree in some weeks afler the more
evident symploms appearance { Alvarez et al., 2008b,
2009). The montality rate was important reaching 60% of

-~ e~

Figure 3. Different levels where samples were taken from Pinus
pinaster trees, 1: collar, 2: middle of the trunk 3: fist alive
branch, 4: branch cross section, 5: terminal guide, 6: needles.










Biotic, Abiotic and Management
Factors Involved in Pinus pinaster
Decline in the Iberian Peninsula
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Pinus pinaster Aiton

Regiones de procedencia
1 Noroeste
la-Litoral,
1b-Interior
2 Siera del Teleno
3 Sicra de Ona
4 Siema de Gara-Las Hurdes

6 Sicrma de Gredos

7 Siema de Guadirrama
8 Meseta Costellana |
| 9 Montana de Soria-Burgos
10 Sistema Ibérica Central

11 Ruodenales de Molina

12 Serrania de Cuenca

12 Albarracin

14 Maestrzzgo

15 Sicrra de Espaddn

16 Levante

17 Sierra de Segura-Alcaraz
18 Moratalla

19 Sierra de Almijara-Nevada
20 Sierra Bermeja

Procedencias

de drea restringida
A Renicdsim

B Sierra de Pradell

C Litoral Cataldn

D La Saior

E Tuencaliente

F Sierra de Onia

G Serruniu de Renda




Ablletie alnd melnagement factolrs, predispeosing and/or ineitng Rinds
pinestel tordecline

1-The present study has pointed out that ey o=iElilien e WeElLEr
deficit might trigger thelmoktality of Pinds pinaster|s)/ -ladlls[=}5
predisposing factors.

2-Results suggested that zones with a tradition of timber production,
Wi stands hayve beenthistorically managed™ EV/-r-Fbettelr
Qe @es than zones with lower wood quality, where lower
intensity of thinning triggered high levels of competition for the
resources.

4-/1\ (e B WES eSS dlEdYe L) od=le /]« the probability of a
elrElEF uEeElE ) SiElS e e Ve Ve PinUs pinaster trees
(healthy, symptomatic or dead). The model developed includes
variables related to the size of the tree (diameter at breast height),
stand structure (average height of the stand) and climate (seasonal
summer precipitation).



Bliotie factons, predisposine and/or incitne RPinds plneasiteirto decline

“CHeterobasidion annosum:is involvediih (= lelge=l a2 1o
decline process of Maritime pine (Pinus pinaster). This pathogen was
previously recorded on Pinus sylvestris in central Spain and on Pinus
nigra in northeast Spain, but this is the first record of Heterobasidion
annosum on Pinus pinaster in Spain.

5-[Fliid==&h SeEEIES i e WS (SelEe from declined P. pinaster
stands, displaying different degrees of virulence. Four out of seven
species belonging to the group of Ophiostomatoid fungi identified
were particularly relevant: Ophiostoma minus, Ophiostoma
ranaculosum, Ophiostoma ips and Ophiostoma piliferum.
Ophiostoma minus was the most abundant species ¢
symptomatic and dead trees, indicating that it plays a crucial role in
the decline of Maritime pine in the Iberian Peninsula. On the other
1=11lef  Heterobasidion annosum was the most pathogenic
SoEEEs eledaedeel dy Huls SEvels This fungus could be the most
important contributing factor of Pinus pinaster decline in the Iberian
Peninsula.



Bliotie factons, predisposine and/or incitne RPinds plneasiteirto decline

6- =i nogEniclny ects performed on two-year-old seedlings of Pinus
5 g s confirmed the virulencel of theliselates of
lnl@iereloE S e lnestin. This study reports the first pathogenicity
test with Heterobasidion annosum isolates and Pinus pinaster, and the
results demonstrated the susceptibility of Mediterranean Maritime
pine to Heterobasidion annosum in Spain. | AEH=eFE,; Wals [pEhEaeE)En
SEEMS o) XS Gl i elreE ke (ol to the decline of Pinus
pinaster in Spain.
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Concept of Decline

Complex disease: several factors
affecting the forest and killing trees

Mawion Theory (1991)
1-Predisposing Factors

2-Inciting Factors

3-Contributing Factors

“Resin resource monitoring & modelling in a context of climate change”
Inter-regional workshop, INIA Madrid, January 21/22, 2019
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https://vimeo.com/16208138
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