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Abhstract. Four chestnut stands located on the Etna
voleano flanks were investigated to verify the influence
of the diseases on these particular ecosystems. An heavy
presence of the chestnut blight (Cryphonectria parasitica)
was detected, but the damages were limited as an effect
of the natural spread of the parasite hypovirulent isolates.
In 1984, the disease appeared more sevara in two areas:
in Monte Crisimo for the spread of a new line of the
parasite whilein Fossa la Nave following a wildfire. Blight
Seems 10 have no influence on chestnut biomass produc-
tion and it is not the main disturbance factor in the

evolution of these ecosystems.
Keywords: Castanea sativa, chestnut blight, ecosystam dis-
turbance

Introduction

European chestnut {Castanea sativa Mill) woods are a
major component of the hardwood forests growing around
the Etna volcano (Ronsisvalle and Signorello 1979). These
stands are now unmanaged and many chestnut orchards
for fruit production wete clear-cutted and converted into
coppices. In this situation the economic importance of the
chestnut woods is negligible, sothe management of these
woods is focused for environmental purposes.

Chestnut stands are placed mainly on South and East
slopes of the Volean and are located from 800 m to 1,800
m of altitude. These woods are different for age, expo-
sures and altitudes but living on the same geological
substratum and scil. For this particular condition, the
chestnut woods on Etha volcano represent an interesting
research model for ecological studies {Leonardi et al
1996),

{n this subject the current study was carried out to
determine the dynamic of the phytosanitary situation in
the chestnut stands. The influence of the main chestnut
diseases on the vegetative condition of the trees placed
on this particular ecosystem was observed,
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Material and methods

1. (Feneral overwiew

Four experimental plots, located on two different vol-
canic sites {(docuth and North East) were selected at
different altitude levels (1.000 - 1.600m; range 200 m
betwesn the stands). The study sites were chosen near
the following locations: Fossa la Nave, Balilla, Monte
Crigimo and Piano Porcheria. In each of the four sites an
area of 2, 400 sqm was previously delimited and studied
by Leconardi et al. (1995).

These chestnut stands are placed on basaltic lava with
the first stratum A1l rich in organic matter and deep 1 -
heom.: A2, lessrich in organich matter, but rich in ash and
lava and higly colonized by roots. The scil is character-
ized, below 40-50 cm, by cinders and blocks of volcanic
lava.and the absence of sands.

Climatic data were cbtained from two meteorological
stations located near Serra La Nave and Linguaglossa
(Fig.1, 2). The climate type is xerothermic meso-Mediter-
ranean (Ronsisvalle and Signorello 1973) at the lower
altitudes. Fossa la Nave and Balilla have a climate
characterized by a cold winter, regular snow and reduced
rainfall.

Based on Forest Service district data, last clearcuts
were made 7 to 33 years before the establishment of the
experimental plots. The age of the sprouts growing n
each plot was evaluated by using an incremental borer.
The chestnut density was determined by the basal area.
All the selected study sites are now unmanaged. Total
biomass data were calculated by Leonardi et al. {1895)
The Iorestry characteristics of the studied sites are
summarized in table 1

<. Phytosanitary investigations

A group of 36 chestnut stumps was randomly chosen in
each of the four delimited plots.

Observations were carried out to recovery chestnut
blight [Cryphonectria parasitica (Murr.) Barr] and ink
disease [ Phytophthora cambivora { Petri) Buism. | attacks.
All chestnut sprout clusters selected were labelled with
plastic tabs and rated for each of the following criteria;

- DBH (1.3 m) of living stem over 1 cm;

- DBH of dead stem;

- stems with or without cankers caused by C parasitica.

- presence of died, diseased and undiseased stems. The
type and the number of the cankers ior each sprout was
determinated.

- presence of ink disease symptoms and died stumps.
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Fig. 1. Location of the four Castanea sativa stands (filled circles) on the Ema volcano.
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Fig. 2. Climatic data {rainfall and mean monthly temperaturs} at two meteorclogical stations near
the Castanea sativa stands.
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. Cheswmul stigmps in Fossa [a Nave plot.

Phytosanitary observations were carried ouft on the
chestnut regeneration too. These data were tried during
the 1992, just before budbreak. The chservations on the
diseases incidence were repeated dunng the spring and
cummer 1994 The collected data were statistically
elaborated with the - tests. Samples of cankers were
collected in each experimental plot dunng the surveys.

3. Laboratory tests

Isclations of C. parasitica were carried out on PDA (Difco)
added with methionine (100 mg) and bictin (10 mg/). All
the strains were subculturad and tested on FDAmMbD. The
isolates of C. parasitica were checked for their marpho-
logical characters. The obtained 24 strains were paired
with 10 v-¢ testers, representing the Htalian v-c groups so
far detected by Turchetti (1294) in according to the
method suggested by Anagnostakis (1977).

Results

Climatic data collected for Serra La Nave (South and 1700
m slm) show from June to middle August a period of
dryness. For Linguaglossa (North-East and 560 m slmj this
period is quite evident and longer (from June to Septem-
ber). The study sites are abandoned coppices which few
sturmps and well spaced {stumps number/Ha from 238 to
441) (Fig. 3). A large sprout density, expecially in Monte
Crisimo and Piano Porcheria plots, was recovered { Table
1). Natural regeneration was not present in all the study
sites. [n Fossa la Nave plot a wildfire occurred in 1933
Trees and seedlings of other species were not recognized
in the investigated areas and the herbaceous stratum
was rmainly Pteridium aquilinum,

Applied to the chestnut population of the four sites, the
aerial biomass values were respectively 22.0 and 24.1
Mg ha at Fossa la Nave and Piano Porcheria where the
last clear cut was 7 years previously, 83,2 Mg ha'' after
10 vears at Monte Crigsimo and 99.5 after 15 years at
Balilla (Table 1)

Symptoms caused by the ink disease were not ob-
servedin all the chestnut stumps examined in each study
gite. A massive presence of the blight was cbserved and
this disease is spreading in the experimental plets. In
1992 the incidence of C. parasitica cankers on chestnut
sprouts at Pianio Porcheria and Balilla areas was intensive
{93% and 80% respectively). The percentage values of
cankered live stems was 81% and 70 %. In the other plots
(Monte Crisimo and Fossa la Nave) were recovered il the
same year high percentage values of stems without blight
cankers (76% and 53%). The percentage values of cankered
shoots {living + dead) were 24 and 47% respectively in the
same study sites (Fig. 4). A arowth of the percentage
values of cankered stems was detected at Monte Crisimo
(87%) and Fossa la Nave (96%), from 1992 to 1994 (+63%
- +49% respectively). The percentage of blight-killed
stems increased reaching 40% at Monte Crisimo and 20%
at Fossa la Nave. In the other sites { Pianc Poicheria and
Balilla) the growth of cankered stem percentages was
low {+2%: +15%). The dead stems values recorded at
Piano Porcheria and Balilla in 1994 were 12% and 15%
respectively, while the percentages of bhight killed stems
in 1992 at the same sites had been 12 and 10%. In 1532
the average DBH value of the cankered live stems was
6 om at Piano Porcheria and Fossa La Nave (Fig. b). At
Monte Crisimo and Balilla areas, the average DBH of the
live sprouts that were cankered was 8 and 12 cm

“-—_—_‘—

Sites Altitude Exposure Slope Sprouts Basal area Aprouls Stumps  Sprouts Total

age m? ha* medium number/ha! number/ha’ biomass”
DBH (cm)

Fossa L.a

Nave 1,600 South 30% 7 8,4 7.5 238 1,886 22,037.2

Balilla 1.400 South 10% 33 a1 16 245 1,529 99,660.3

Monte

Crisimo 1,200 North Est terracing 25 29 3] 441 5,529 83,2670

Fiano

Porcheria 1,000 North Est - 7 10.b b 288 5.668 24,081.9

“

Table 1.

Forestry charactenstcs of the studied sites. *Results in kg ha” (From Leonardi &t af 1945)
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Fig. 4. Blight incidence in the four study sites

Fig. 5. Percentages of diseased sprouts in each diameter class.
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Study site Stems with  Stems with two
one canker(%) or more cankers (%)

Fossa la Nave 94 6

Balilla 71 19

Monte Crisimo 93 7

Piano Porcheria 92 8

Table 2. Percentages of sprouts with one or more cankers.

s e e o]

Parameters  x° Degrees P Note
of freedom.

Disease /

altitude 1.9 3 0.7 I.5.

Disease /

exposure 1.4 3 0,7 n.S.

=T

Table 3. Results of statistical elaboration between blight
incidence and topographic parameters.

respectively. From 1992 to 1994 the average DBH of the
cankered live stam increase of around 2 or 4 ¢m in each
area. No increase in average values of DBH of the blight-
killed sprouts was detected at Piano Porcheria, Balilla
and Monte Crisimo plots. At Fogsa la Nave the average
DEH of the stems that were killed by the blight increased
about 2 cm {Fig. 6). More than 20% of the diseased stems
had one canker in three sites. Stems with twao or more
cankers reached 19% in Balilla site {Table 2). The expo-
sure and the altitude had no significant effects on the
blight incidence as showed by the %* test {Tabile 3). In all
the experimental plots different cankers, caused by C.
parasitica, wete observed, Normal cankers had cracks
that penetrated to the bark, epicormic sprouts below the
canker and abundant pycnidia production. The branch or
stern distal to the canker was died by the advancing
myecelium. Abnormal cankers were cbserved in all the
experimental plots and appeared similar to that de-
scribad in Italy by Bonifacio and Turchetti {1973) and
Turchetti and Maresi (1990). Some of these infections had
numerous superficial cracks in the bark and few pycnidia

were produced. Other cankers were completly swollen
and healed. The branches or stems infected by these
cankers were living. Intermediate cankers between
normal and abnormal types were detected (Fig 7). These
cankers were similar to "Normal cankers” but healing
processis were present. New infections were
undifferentiated. At Piano Porcheria, Balilla and Fossa La
Nave the following percentage values of abnormal and
intermediate cankers were recorded: 53%, 80% and 40%
respectively (Table 4). An high presence of normal can-
kers was cobserved at Monte Crisimo plot {(50%). the
percentage values of normal cankers recordered in the
three remaining study sites ranged between 15% and
24%. This last value was recorded for the area of Fossa
la Mave.

High percentages values of new infections were ob-
served at Fossa La Nave, Monte Crisimo and Piano
Porcheria (36%, 25% and 32%) No infections of C.
parasitica were detected on the limited natural regensra-
fion.

Different cultures of C. parasitica were obtained from
the collected samples. Normal cankers were detected In
the experimental plots visited and virulent (V) coltures,
with the morphological characters defined by Shear et al
(1917), were isolated. Hypovirulent and intermediate
coltures showing the morphological characters described
by Grente and Sauret (1968) and Bonifacio and Turchett
(1973) were isonlated from healing and intermediate
cankers. Intermediate isolates were cbtained from all the
plots and the vegetative compatibility tests have empha-
sized their predominance. An intermediate strain was
present and spreading in Balilla and Monte Crigimo areas
{Balilla 1 and 4; Monte Crisimo 5) (Table 5). The groups
recovered more frequently in all the studied sites were
2. Hand 10. Two vegetative compatibility groups (2 and
5) were detected from virulent (V) strains and a new
vegetative compatibility group of the parasite was iden-
tified in the Monte Crisimo stand { Table 9). Intermediate
and hypovirulent strains showed a laige vegetative
compatibility spectra, but not complets.

Discussion

Environmental factors influence the development of the
chestnut plants in the stands, growing on the same
geological substratum, as confirmed by data on biomass
production, previously collected by Leonardi et al. (1395).
These authors report different biomass data between the
{our stations, but similar to the values found for chestnut
stands in Italy and France (La Marca 1984; Berthier,

ﬁ
I ———— ™ - - = -———

FOSSA LA NAVE BALILLA MONTE CRISIMO PIANC PORCHERIA
ABNORMAL 36 a0 23 50
NORMAL 24 15 ol 15
INTERMEDIATE 4 2 3
NEW INFECTION 36 25 32

L

s = e S ——_——_—— N, S

Table 4. Percentages of the different type of cankers observed in the four study sites.
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Fig. 6. Percentages of dead sprouts in each diameter class.
1954).

Fig. 7. Intermediate canker oan a sprout in Monte Cristmo
ared.

The visited coppices stands are able only to regensr-
ate by resprouting. The absence of either chestnut
natural regeneration or recolonization of competitive
species support this consideration. The natural chestnut
regeneration is not limited by the blight infections, but is
probably an effect of other disturbance factors as fire,
grazing of livestock and game. The absence of natural
regeneration limits the genetic variability and produce
a negative influsnce on the evolution of these chestnut
woods.

The stands conditions have enhanced the spread of
chestnut blight fungus and increased the incidence of the
disease. In the study plots located on the North-East
slope meso-climatic factors have increased the attacks
caused by the disease, too. In fact the climatic data show
a long period of temperatures favorable to C. parasitica
growth and infections. The summertime 18 unfavoutable
to the disease incidence for three months of dryness (Fig.
2).

The results of this study emphasize an high incidence
of the blight in the studied plots. The disease produces
limited damages for the limited number of killed sprouts,
pertaining to the minor diametric classes. This is sup
ported by the ability of the trees to survive and produce
high values of biomass as verified by Leonardi et al
(1995} On this bases it can emphasized that the chestnut
blight is not a limiting factor in the dynamic of the
examined woods.
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vestigations on 18 the main factor of this favorable situation which now

chestnut coppices 18 commun in Italy (Turchetti 1994). In three stands the
abnormal cankers are pradominant and the blight mortal-
ity showed an ineffective increase. At Fossa La Nave
stand, the mortality increase is probably correlated with
the fire action.

Whete the virulent blight is dominant, C. parasitica
causes severe damages and has an effective role on the
dynami¢ of chestnut woods, as verified for the american
chestnut {Castanea dentata} by Griffin {1989). This Au-
thor report that in Appalachian chestnut woods blight
enhance the action of competitors and predators and
conduce to the disappearance of the chestnut trees.

The C. parasitica population spreading on the four plots
located in the Etna slopes is very similar to the population
found in the other Italian regions (Turchetti 1534). The
predominance of intermediate and hypovirulent sirains
emphasizes the favourable condition found in the stands.
This situation can change dramatically and quickly with
the appearance and spread of new genotypes of the
parasite, as observed in Monte Crisitng area. Here the
bhight mertality increase remarkably in only two years
and the presence of a virulent strain pertaining to a new

v-¢ group, typical of the area, supports this risk.

The favourable situation of the other stands can be
modified also by the reduced range of HCC (hypovirulent
conversion compatibility) (Anagnostakis and Day 1979)
showed by the local hypovirulent strains, which are
compatible with some of the v-¢ groups found in the areas
only.

The spread of the new line of C. parasitica could be
uncontrolled by the hypovirulent or intermediate strains
already present and could produce new infections able
to affect the resilience of these woods. The presence of
other environmental factors which influence and check
the spread of the new lines of the parasite cannot be
excluded and further study will permit to enhance
knowledgements on this point. Till now, the resilience of
this ecosystem to disturbance by the disease is mainly
due to the natural spread of the hypovinuent strains. A
changement of the phytosanitary situation could infiu-
ence the evolution of these chestnut stands dramatically.
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Table 5. Results of vegetative-compatibility test between the collected isolates and the italian v-c testers.

Legend: +  compatibility
not compatinility
NVCG New Vegetative Compatibility Group
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