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Detection of Diplodia pinea in Asymptomatic Pine Shoots
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Abstract — Diplodia pineais a fungal pathogen that causes tip blight shoot on several conifers trees.
During the last few years the occurrence of this fungus in symptomless pine shoots, has been
investigated on Austrian pine (Pinus nigfa) pinewoods located in Central and Northern Italy.
Fungal detection from apparently healthy samples was performed by using both isolation of pine tissue
on agarized media but also by the real-time PCR. Differences between two sampled pinewoods were
found showing a different behaviour of the fungus in the host.
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Kivonat — A Diplodia pinea kimutatasa tiinetmentes Pinus hajtdsokban. A Diplodia pinea
kérokozé gomba a fedjelék hajtdspusztulasat okozza. Az utdbbi években e gomba tlinetmentes
elsfordulasat vizsgaltuk feketefeéy(Pinus nigraA.) erdbkben, Kozép- és Eszak-Olaszorszagban. A
latszolag egészséges mintakban a gombat @Kesgoveteibl valo kitenyésztéssel és real time PCR
mddszerrel mutattuk ki. A gomba eltériselkedését mutato kilonbségeket talaltunk két megmintazott
fenyderdd kdzott.

Fenydk / gombék / latens fazis / real-time PCR $phaeropsis

1 INTRODUCTION

Diplodia pinea(= Sphaeropsis saping@r.:Fr.) Dikko & Sutton) is a fungus with a world-
wide distribution (Stanosz et al.1996) responsible of shoot dying of pinesSTwapinea
morphotypes, initially designated A and B, were indicated as two different spepéslia

pinea for the A morphotype arfdiplodia scrobiculata for the B morphotype (de Wet et al.
2003). They basically differ for conidia and colony morphology and aggressiveness against
host plants (Smith-Stanosz 19%fuser et al. 199%le Wet et al2002). The two species can

be differentiated more clearly using molecular techniques (Smith — StanoszZ06-
Stanosz 2001).

In Italy D. pineaoccurs on some Mediterranean specidRimfisalong the peninsula, like.
halepensis, Ppinaster P. pinea andP. nigra In this country the main damages are recorded on
Pinus nigraplantations, especially those present in Northern Italy where the fungus is particularly
injurious, causing tip blight and progressive dying of trees (Maresi et al. 2002). On pine the
fungus, occasionally vectored by insecirficussp.), causes also blue stain of wood
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(Sabbatini Peverieri et al. 2006). OtHar pineadisease occurs on cones, related with the
cone bugGastrodes grossipd§eci et al. 2002). Along the Tyrrhenian coaspeninsula, the
main damages on cones have also an economic irnpaatible seeds production Bnpinea
(Vagniluca et al. 1995).

Studies on the environmental conditions enhandwegadutbreak of the disease on pine
plantations underlined the influence of water stres the host susceptibility (Stanosz et al.
2001, Paoletti et al. 2001). pineais able to live for long time inside the host tissn latent
phase, without any visible symptoms, until climagied environmental factors induce the
fungus to invade host cells and cause death digbges (Stanosz et al. 2001).

Massive presence of latent infections may explam ineffectiveness of pruning and
spraying in controlling the disease (Flowers et28l01). Is not known how lonDB. pinea
might persist in symptomless trees, but was obsethat the fungus can rapidly become
pathogenic after water stress condition for hotr(&sz et al. 2001).

The occurrence oD. pineain host tissue have been described by using chissi
approaches, such as plating pine samples on agdia rff&tanosz et aR001; Flowers et al.
2001), but also with molecular techniques (Flowetsal. 2003; Luchi et al. 2005) that
revealed sensitive tools for the detection of thigyus.

2 MATERIALS AND METHODS

The study was carried out in two Austrian piin(s nigraArn.) plantations located in
Tuscany (Montesenario, Florence; 700 m a.s.l.)South Tyrol (Val D’Adige, Trento; 600 m
a.s.l.). Eighteen trees were selected from eacbwund. For each tree one symptomless
shoot was cut, from the lower part of the crown #mel apical portion was used to detect
D. pineain host tissue. Each sample was longitudinallyt spltwo portions and the fungal
occurrence was detected by isolation on agarizetiarfas number of fragments colonized by
D. pineg and by using real-time PCR (Maresi et al. 2066y. each sampling sites 10 needles
per shoot were processed for fungal detection: E2wseed for isolation and 5 for real-time
PCR, according to the method already used by Matesi. (2007). The fungal presence was
evaluated as percentage of fragments colonize®.bgineg and colonies were identified
according to Luchi et al., (2007). After using réale PCR, the fungal picograms were
expressed as pg DNB. pined pg total DNA.

3 RESULTS

The occurrence dD. pineawas detected in symptomless pine shoots in Tremtia Tuscany
pinewoods with significant differences (p=0.014{vieen two sites.

Molecular approach showed a total of 17 out of IBitpvely colonized shoots in
Montesenario@. pineaDNA rangedg from 0.01 to 2.5 pg), and 14 out of(fLéigal DNA
ranged from 0.02 to 1.4 x 1pg) in Val d’Adige.

Results of isolation showed that the number of miskd shoots was lower than those
obtained by real-time PCR. After plating methodyoBl samples out of 18 collected in
Montesenario (1 fragment for each one) and 10 dutlt® from Val d’Adige (mean:
9 fragments per shoot), resulted colonised byuhgus.

Some relationship between amount of fungal DNA mplpresence after plating was also
recorded. No fragments were colonized when the atraflD. pineaDNA was lower than 3 pg.
This data was recorded in 94% from shoots colleateMontesenario and 44.4% from Val
D’Adige. Occurrence dD. pineawas always negative both after isolation or reaétPCR.
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4 DISCUSSION

In this study the use of both cultural and molecutethods for fungal detection, showed the
presence obD. pineain symptomless Austrian pine shoots, with diffexes between the two
sampling areas. In the place of Trentino the amof@ibt. pineawas significantly higher than
in the site from Tuscany.

Although is known that the fungus can rapidly beeopathogenic after water stress
condition that affect the host (Stanosz et al. 2031still unknown how londp. pineamight
persist in the shoots before to produce symptoms.

In a recent work Maresi et al. (2007) showed tha frequency ofD. pinea in
symptomless pine tissue was positively correlatéth Wormalized Insolation index (Nli),
considered as the solar radiation that trees reaaiery years.

Results from this study may explain further aspeé€t&ingal behaviour. In Tuscany the
occurrence of the fungus detected both in termsotdnized fragments but also as fungal
DNA, was high as frequency on samples but low imtef quantity, indicating that the latent
phase was prevalent. On the contrary, the biggeuatrof fungal DNA detected in Trentino
give the idea that the fungus although still onnggpmatic shoots, is moving from latent
phase, to the parasitic phase.

For the last aspect the use of a sensitive todk &b detect the latent phase in
symptomless tissue, and their relationship withiremvnental parameters may be useful to
predict the outbreak diplodia blight infection in pine forests.
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