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2. THE MOST RECURRENT PATHOGENS AND PESTS IN CYPRESS 
TREES 
 
The main purpose of this manual is to aid technical personnel in 
recognising and controlling the main pathogens and pests in cypress trees. 
The problems caused by pathogens, bacteria, insects, and other diseases of 
a biotic or abiotic nature are listed on the basis of the importance that they 
have in the territory. The Seiridium cardinale, a fungal pathogen, and the 
insects Cinara cupressi and Phloeosinus sp. , which are responsible for the 
most recurrent damages, will be the subject of detailed descriptions. 
 
 
2.1 Pathogens 
 
2.1.1 Seiridium cardinale – Canker of cypress 

Seiridium cardinale is unquestionably the most dangerous and most 
widespread parasite of cypress. The destructive action of this fungus has 
endangered the ornamental and forest populations in Tuscany and Italy, as 
well as in many other countries in the Mediterranean basin. In Tuscany, the 
countryside is punctuated more or less intensely by cypresses and, 
unfortunately, also by the ever-present reddening and desiccation due to 
the presence of this disease. 
S. cardinale is not the only fungal parasite to cause canker in cypress trees. 
There are also others, some of which belong to the same genus, such as 
Seiridium unicorne and Seiridium cupressi (neither of which is present in 
Tuscany); others belong to other genera (Botryosphaeria, Diplodia, 
Phomopsis, Pestalotiopsis). 
 
 
Outbreak and spread of S. cardinale 
The disease commonly called “cypress canker” was reported for the first 
time in California in 1928 on Cupressus macrocarpa, when a dreadful 
epidemic caused this species to disappear from the coastal hinterland zones 
where it had been introduced for forest purposes. From 1928 on, the 
disease became progressively widespread also in other species of cypress 
and in other regions of the world, to the point of becoming pandemic (i.e. 
widespread on all continents). 
After being identified in California, in 1933 its outbreak was reported in 
New Zealand, in 1944 in Europe (France) and in South Africa, in 1949 in 
Australia, in 1951 in Italy (Florence), and in 1953 in South American 
(Argentina). It thus became diffused on all continents in the span of one 
quarter of a century, causing very serious damages (Tab. 1). 
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Among the various causes that favoured such a rapid diffusion of the 
disease throughout the world, the main ones are the marketing of wood, the 
diffusion of plants (various susceptible species), and infected seeds. As far 
as the outbreak of the disease in Europe is concerned, it has been 
hypothesised that this may have occurred during World War II, because the 
cases for packaging arms and subsistence materials sent from the USA to 
the combat zones were made of infected cypress wood, from which the 
contamination of the plants in our territory originated. Among the possible 
causes of diffusion of the disease from one continent to another, we are 
obliged to recognise the involvement of several migratory birds, which are 
capable of transporting – even for long distances – the propagules of the 
disease with which their feet have been contaminated on infected branches. 
While having a very small native distributional range, C. macrocarpa has 
been cultivated worldwide due to the rapidity of its growth, its capacity to 
adapt to various types of climate and soil, as well as for the beauty of 
several cultivars, has functioned everywhere as a receptor and amplifier of 
the disease, due to its extreme susceptibility to the pathogen (Fig. 1). 
Initially in Italy, as has happened in many other countries, the most sus-
ceptible species (C. macrocarpa) contracted the disease. C. sempervirens, a 
species to be considered semi-naturalised on our territory, was also af-
fected, but only subsequently. Finding itself at the northern limit of its 
cultivation area, C. sempervirens suffered recurrent wounds from the cold, 
which favoured the penetration and diffusion of the parasite into the tissues 
of the bark. It has been noted many times that the epidemic waves of the 
disease, which can be easily identified from the number of desiccations, are 
normally preceded by intense late-springtime freezes. 

 
Tab. 1 - Introduction of Seiridium cardinale from the USA into Europe and 
subsequent spread of the pathogen throughout the Mediterranean basin. 
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Observations carried out in various parts of the world have shown that the 
disease breaks out and spreads in epidemic form only in those areas where 
the species has not correctly fitted to the environment. This is what 
happened in the plantations of Cupressus macrocarpa situated in the 
coastal hinterland of California, where the climate is more severe compared 
to that of the natural range located along the coastal strip, in which the 
disease occurred only sporadically, 
 Similarly the disease has been extremely sporadic also in the natural areas 
of Greece, where residual woods of C. sempervirens are located at altitudes 
of between 800 and 1600 metres a.s.l.. Instead we find it widespread in 
epidemic form along the coasts and in the more humid and windy zones of 
this country, where cypress trees are cultivated for ornamental purposes or 
as a windbreak barrier to protect crops from the cold or from sea winds. 
 
 
 

 
 
 
 
 

 
Fig. 1 - C. macrocarpa trees damaged by S. cardinale canker. 
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Susceptibility of the species 
Among the twenty-five species of cypress known in the world, a strong 
variability exists in their response to Seiridium cardinale infection. A certain 
variability has often observed also at intraspecifici level. Among the “very 
susceptible” we can mention all the species phylogenitally linked to C. 
macrocarpa, i.e. C. goveniana, C. pygmaea and C. abramsiana. Among the 
“susceptible” species are included our C. sempervirens, C. arizonica and C. 
lusitanica, while the other two known Mediterranean species, C. dupreziana 
and C. atlantica showed to be rather resistant. Instead, C. glabra, C. bakeri, 
and the entire group of the Asiatic species coming from the Himalaya (C. 
cashmeriana, C. torulosa) and from China (C. duclouxiana, C. funebris, C. 
chengiana) are actually “resistant”. 
In the Cupressacee family, in addition to the Cupressus genus, other genera 
are also susceptible to the disease. Among these are Thuja, Librocedrus, and 
Juniperus. Of the Thuja genus, T. orientalis var. pyramidalis aurea, which is 
widely used for ornamental purposes in many Italian gardens, is 
particularly susceptible (especially in a nursery environment). In the 
Juniperus genus, only J. communis suffers moderate desiccations. Also to be 
mentioned for its marked sensibility is x Cupressocyparis leylandii, a 
natural hybrid between Chamaecyparis nootkatensis (♀) and Cupressus 
macrocarpa (♂), widely planted for hedges in many European countries for 
its rapid growth rate (Fig. 2).  
 
 
 

Disease cycle 
During the spring and fall when climatic conditions are favourable, the 
conidia of the fungus germinate and the mycelium that develops penetrates 
into the cortical tissues (the ones included between the outside bark and 
the wood on the inside) of the plant, facilitated by the presence of small 

 
Fig. 2 - A young x C. leylandii tree with a died branch from a canker 
developing on the stem. 
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wounds in the outer bark. These wounds, which are very often localised in 
the axill of young branches, may be caused by the extreme lowering of the 
temperature (damages from the cold), by meteorological events (hail, wind), 
by several insects (Phloeosinus sp.), or by overly forced growth (nursery). 
Initially, the infections appear spindle-shaped (fusiform), brown-red in 
colour, slightly depressed, and are accompanied by an oozing of resin flow. 
Particularly subject to infection are the younger parts of the plant (the outer 
branches of the crown), more subjected to the infection and the 
necrotrophic action of the pathogen which progressively develops in the 
bark tissues until it girdles the infected organ (Fig. 3). 
This causes the wilting of the affected branch (or stem), and produces the 
reddening of the crowns that is visible even at a distance. 

When the infected branch reaches a certain size, the parasite is unable to 
girdle and kill it immediately, and so it must suffer the reaction of the plant 
during the entire vegetative season.  

Fig. 3 - a) early infection of S. cardinale on a young stem; b) by removing the outer 
bark the brown necrotic tissue are exposed. 

a b
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The development of the canker takes place from the fight between the 
aggressiveness of the fungus and the 
defence mechanisms expressed by the 
plant (Fig.4). Since the defence 
barriers produced by the plant are 
nearly always insufficient in limiting 
the development of the parasite, the 
canker almost always has a lethal 
evolutionary result. What changes is 
only the speed with which a plant is 
made to die, which depends mainly 
on the degree of genetic resistance of 
the plant itself. 
Resin produced from the cankers 
often flow downwards along the stem 
or branches and percolate the 
underlying for long stretches, at times 
down to the ground (Fig. 5). The 
abundant production of resin is one 
of the main symptoms of the disease, 
and through a careful inspection it is 
possible to detect the bark area from 
which resin is oozing and identify the 
canker. When a branch, a twig or part 
of the crown begin to wilt due to the 
effect of the necrotic process that has 
girdled the affected axis, these first 

take on a pale-green colour, then turn yellow-green, reddish brown until 
becoming ashen-hued brown; then, with time, they completely lose their 
leaves and become bare (Fig. 6). The infections can appear in any area 
whatsoever of the plant, but we find them with greatest frequency in the 
outer parts of the crown and particularly on the top. (Fig. 7). 
During the spring and autumn, small black pustules known as acervuli are 
developed on the necrotic bark already killed by the pathogen (Fig. 8). These 
contain thousands of conidia (Fig. 9), the spores for the agamic 
reproduction of the parasite. Conidia which measure about 23x9 μm, are 
spindle-shaped and consist of six cells. The two terminal cells are conical, 
hyaline, and have very small appendages. The four central cells are 
truncated-cone-shaped and olive brown in colour. These propagules, which 
are transported downwards by stem flow or are transmitted from plant to 
plant by rain, wind and some vectors (insects, birds, etc.), then cause new 
infections which, together with the old ones, contribute to determine the 
progression of the die-back and in many cases the death of the plant. 

Fig. 4 - A large canker developed on the 
stem of a cypress. 
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Conidia can germinate at temperatures of between 5° and 34-35°C, even 
if the best temperature is around 25°C. As far as the relative humidity is 
concerned, optimal germination takes place with 100% relative humidity 
(RU). By moving towards lower RU values, there is a considerable 
lowering of the germination percentage (60% with 80% RU), which is 

Fig. 5 - Resin flow along a 
severely cankered stem. 

 
Fig. 6 - A cypress tree affected 
by a series of S. cardinale at-
tacks: early symptoms (yel-
lowing) and advanced symp-
toms (bare branches and de-
foliation) can be recognized. 

Fig. 7 - Progressive die-
back due to development 
of cankers on affected 
crowns. 

 
Fig. 8 - Fruit bodies (acervuli) 
of S. cardinale developed on 
the surface of the necrotic 
bark. 

 
Fig. 9 - S. cardinale conidia 
observed at light microscope 
(400 x) 
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annulled with RU values lower than 50-60%. We can conclude that, in 
countries with a Mediterranean climate such as Italy, the limiting factor 
consists not so much of the temperature as of the humidity. In fact most of 
the infections occur in spring and in autumn, which are notoriously the 
most humid periods. As regards the infective processes, these occur rapidly 
(in about 3 hours) at an optimal temperature and humidity. In departing 
from the optimal values, always longer times are needed for infections to be 
completed. 
 
 
Plant Response 
Once the mycelium of the parasite has penetrated into the cortical tissues, 
these react immediately, in an attempt to impede its progress. The reaction 
is manifested externally with the production of resin and internally, with 
the formation of a barrier of cells with which it tries to slow down the 
advance of the mycelium and thus of the infective process. The quick 
creation of the barrier, its consistency (pluristratification), its continuity and 
the level of suberisation of the cells that constitute it, are several traits that 
contribute to blocking – partially and/or completely – the evolution of the 
infective process. Should the restraint barrier be found to be effective, the 
plant can repair the damage inflicted by the pathogen, and the cicatrisation 
process can thus begin (Fig. 10). Much more often, the action of the 

parasite is followed by an inadequate or 
incomplete response by the plant. There 
is, therefore, a series of actions per-
formed by the pathogen and reactions by 
the plant which lead to the formation of a 
more or less deformed necrotic area that 
is irregularly sunk and fissured: the so-
called “canker”, from which abundant 
oozing of resin pour out. A discharge of 
resin is one of the main symptoms for 
recognising the disease (Fig. 11). 

 
Fig. 10 - The complete healing of the 
canker occurred on the stem of a 
resistant C. sempervirens tree. 
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Experimental tests carried out by artifi-
cially infecting a significant sample of C. 
sempervirens population have demon-
strated that 84% of the trees are suscep-
tible, and die more or less rapidly because 
they are not capable of developing an 
efficacious response. About 15% of the 
individuals show an intermediate type of 
reaction, and develop barriers that slow 
down the infective process but do not 
succeed in blocking it definitively. Many of 
these trees are defined as “tolerant”, be-
cause they show a normal growth even 
when affected by numerous active can-
kers. Only 1% of the individuals of our 
population of C. sempervirens are resistant 
to the disease in virtue of their capability 
to react promptly and to develop barriers 
that isolate the diseased tissues from the 
healthy ones (compartmentalisation), pro-
ceeding then to the healing of the lesion. These data emphasise the 
devastating potential of the disease, which can express itself, depending on 
the environments, in more or less rapid times. Unfortunately, these data are 
confirmed by what has been observed in several populations of cypress 
trees situated in Greece at Karistos, on the island of Eubea, and at 
Megalopolis, in the Peloponnesus, where in the eighties 90% and 88%, 
respectively, of the cypress trees are already dead. It has also been reported 
that, in several zones situated on the slopes of Monte Morello (Florence), the 
number of diseased and dead trees reached very considerable levels in the 
1980s: more than 70%. Today, the incidence of the bark canker there has 
greatly reduced, also thanks to the sanitation work (through pruning and 
the felling of diseased trees for sanitary aims, e.g. in order to remove 
infected organs) carried out in past years. 
 
 
Epidemiology: the role of the environment 
From the outbreak of the disease until now, we have been able to observe 
how important the action of the environment is (an ensemble of climatic 
and pedological conditions), in regulating the complex relations between 
host and parasite. The environment determines the growth rate of cypress 
and has an influence on its ramification and on the behaviour of the crown, 
which in turn influences the maintaining of the humidity, the gathering of 
conidia and their germination. 
The temperature and the humidity regulate both the development and 
opening of the acervuli and also the production, diffusion, and germination 
of conidia. A temperate, humid climate with frequent late freezes, typical of 
the Florence area, favours the production, diffusion, and germination of 

Fig. 11 - Abundant resin flow on a 
severely cankered stem. 
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conidia, while the fissures caused by freezes favour the penetration of the 
mycelium into the cortical tissues. 
In addition to exercising a greater attraction for insects (e.g. Scolytids), the 
cortical tissues of the plants situated on fertile soils, and even more so if 
fertilised and irrigated (nursery and wind-breaks), offer a lesser resistance 
to lowering of temperature, causing micro-wounds that facilitate the 
penetration of the pathogen, due both to the abundance of parenchyma and 
to the lesser strength of the cell walls. 
It has been observed that plants located on poor and arid soils, 
characterised by a lower growth rate and by tissues with low water content, 
show a reduced development of the infection process, compared to plants of 
the same genotype growing on fertile and well-irrigated soils. The result is 
that the necrotic process and the epidemic diffusion of the disease in more 
limiting environments (dry, rocky, calcareous ones) occur over much longer 
times. Since the irregularity of the orogenetic conformation of the Italian 
territory, and in particular of Tuscany, determines greatly differentiated 
climatic and edaphic conditions even within the same area (microclimates), 
several zones of the same territory or of the country may be devastated by 
the disease while others may be almost free from it. 
In Tuscany, starting in the 1960s, the disease displayed extreme virulence 
in the nursery zones (those of Pistoia) and in the entire Florentine area. It 
spead to the Arezzo area only subsequently, and later to the territories of 
Siena and Grosseto, where – as is a matter of common knowledge – the 
climate is warmer and drier. Thus, also the areas which today are 
undamaged or little involved may, in the near future, be infected by the 
disease. In any case, as the epidemic diffusion in the drier areas takes place 
more slowly, it concedes greater opportunities for defence interventions. 
 
 
Incidence 
Since S. cardinale broke out in Italy (in 1951), investigations for evaluating 
its diffusion and incidence have been very few, of a limited extent, and 
almost exclusively pertinent to Tuscany, where its harmfulness has been 
more substantial. Investigations in Tuscany were carried out by the state 
Forest Service through the station commands in 1978 and 1994. According 
to these surveys, the percentage of plants infected was 17% in 1978 and 
27% in 1994. The latter investigation was carried out after the execution of 
numerous sanitation operations over the entire regional territory, and 
included seed stands. However, already in 1994 the situation indicated the 
presence over the entire Tuscan territory of an alternation of completely 
sanitised zones and scattered nucleuses in which the incidence of the 
disease was extremely variable and at times exceeded 50%. The mean 
course, nevertheless, does not well express the gravity reached by the 
canker attacks which, towards the middle of the 1970s, in several zones of 
the province of Florence had assumed an extremely epidemic character, to 
the point of manifesting itself – according to the words of Poggesi – “...with 
an intensity and capacity of diffusion of a genuine natural calamity”. 
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Since 2003 the data of the “META Service” (Extensive Monitoring of the 
Tuscan Woods), which is organised by the Tuscan Region, has been 
available to the public. As far as cypress trees are concerned, this 
monitoring is based on a network consisting of 46 fixed detection points 
situated in the different provinces. The values reported indicate a mean 
incidence of the disease of 18.2% in 2003, 19.4% in 2004, 21.6% in 2005, 
and 22.3% in 2006. The diffusion of the pathogen and the incidence of the 
disease were found to be very variable between the different areas 
examined, depending also on the different climatic-environmental 
conditions. Damages of a greater extent were encountered in the provinces 
of Siena and Arezzo: in several sampling areas there, percentages of 
infection of more than 50% were registered, with points of 66% in the 
province of Siena (Fig. 12) and of 68% in the province of Arezzo (Fig. 13). 
New, fairly widespread infections were ascertained in wind-breaker hedges 

situated on the coastal 
strip of the province of 
Grosseto. 
In the remaining part of 
the regional territory, 
the surveys seem to 
indicate a less virulent 
course of the disease, 
with less severe 
symptoms which often 
are due to infections 
occurred in preceding 
years and which could 
be attributable to a 
post-epidemic phase of 
the disease. 
 Fig. 12 - A group of cypresses located near Asciano (prov. of 

Siena) showing a number of S. cardinale attacks. 

 
Fig. 13 - Severely damaged trees near Guarniente (prov. of Arezzo). 
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2.1.2 Seiridium cupressi 
This pathogen is not present in Italy. 
It is a parasite that is responsible for serious epidemics in various species of 
cypress (C. macrocarpa, C. sempervirens, C. lusitanica, etc.) and other 
Cupressacee (Cupressocyparis leylandii) in various regions of the world 
(Africa, Australia, New Zealand). In Europe, it has been reported only once 
in the Mediterranean basis, on the island of Cos (Greece), in 1984. All 
infected cypress trees were eliminated. 

The behaviour of S. cupressi is very similar to that of S. 
cardinale, so much so that their symptoms (i.e. canker 
with the emission of resin and die-back) are practically 
indistinguishable. In the countries of origin of the 
pathogen (i.e. South America, Australia, New Zealand), it 
is not difficult to find plants that are infected 
contemporaneously with the two parasites, which differ 
mainly in the morphology of the conidia: those of S. 
cupressi have the two hyaline terminal cells, and are 
endowed with 6.15µ appendix (Fig. 14a) which, instead, 
is lacking in S. cardinale. 
Several trials carried out in Greece have evidenced a 
lesser aggressiveness of S. cupressi as compared with S. 
cardinale (Xenopoulos, 1991). However, the latter slows 
down its activity during the summer months, and this 
allows the plant to build thicker compartmentalisation 
barriers that slow down the advance of the mycelium, 
thus favouring the healing of the canker. During the 

summer period, S. cupressi instead does not slow down its development, 
and theoretically this enables it to overcome the defence tissues formed by 
the plant during the vegetative period. 
Despite the fact that S. cupressi has not been reported in Italy, it will be 
worthwhile implementing careful surveillance in order to identify and 
destroy eventually the diseased trees as soon as these appear in a given 
territory.  
 
 
2.1.3 Seiridium unicorne 

This species, which was identified for the first time in the United States in 
1878, is present in many parts of the world, both on Cupressacee and on a 
numerous series of other hosts that include both herbaceous species and 
tree species, even if many of these reports now seem doubtful. S. unicorne 
differs from S. cupressi in that its conidia have the hyaline appendage of the 
apical cell arranged at a right angle with respect to the central axis of the 
conidia (Fig. 14b). 
The symptoms in the various species of Cupressacee on which the pathogen 
has been described (C. macrocarpa, C. sempervirens, x Cupressocyparis 
leylandii, etc.) are similar in all respects to the ones generated by the two 
species of Seiridium reported above. Recently, in Portugal, a strain of S. 

Fig. 14a - Conidia 
of S. cupressi. 
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unicorne was isolated that induced slow growing cankers 
(Caetani, 1980; Graniti, 1986; Ponchet et al., 1990). 
Several strains of S. unicorne in New Zealand also seem 
to be endowed with a degree of pathogenicity that is 
lower than those of S. cardinale isolates from the same 
zone. 
It thus seems that the three species have a different 
pathogenic potential and can co-exist in the same 
ecological niche. In several cases, the three species have 
been isolated on the same tree or even on the same 
canker. 
 
 
 
 
 
 
 
 
 
 
2.1.4 Diplodia cupressi 

This is a fungal parasite (sin. Diplodia sp.; Sphaeropsis sapinea f.sp. 
cupressi) that is responsible for cankers on trunks and branches, and was 
reported for the first time in 1987 in Israel. It was subsequently reported 
also in Morocco, Tunisia, and central and southern Italy. The disease has 
been observed until now on C. sempervirens, but presumably it can also 
attack other species of cypress. 
The main symptom of natural attacks is the appearance of longitudinal 
fissures on the branches and on the trunk, accompanied by resin emission. 
Fissures appear in correspondence with necrotic areas that involve the bark 
and are visible, when the outer bark is removed. (Figs. 15, 16). Gradually as 
the canker-infected areas develop, the fissures also become deeper and 
longer (but do not involve the wood). Differently from S. cardinale, 
D.cupressi causes the sectorial discoloration of the wood in correspondence 
with the necrotic bark (Fig. 17). The development of cankers causes the 
progressive desiccation of the crown until the plant dies. During humid, 
cool periods, the fungus produces fruit bodies (pycnidia) that are small 
(diameter: 0.2-0.5 mm), roundish, and dark in colour, and which appear on 
the surface of the infected bark. 
Diffusion takes place thanks to the same means that spread S. cardinale, 
such as rain and wind, insects, birds, rodents, etc. The presence of a lesion 
in the tissues of the bark is necessary in order to give rise to the infective 
process also for D. cupressi. 
The pathogen tends to attack plants that are weakened by various stress 
factors, among which is frequently water stress. Recently in Italy, it has 
been observed with a certain frequency in nurseries, on large-size cypress 

Fig. 14b - 
Conidia of S. 
unicorne. 
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trees (more than 5-6 metres in height) which had undergone a weakening 
as a result of being balled and transplanted into vases (Fig. 18). 
The relative disease control provides for eliminating all affected plants. In 
the nursery, it may be useful to carry out preventive treatments with 
thiophanate-methyl, or with protectant fungicides repeated during the 
autumn and spring. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 15 - Vertical cracks caused by 
the development of Diplodia cupressi 
canker on a stem.

Fig. 16 - A D. cupressi canker on a 
stem: the necrotic inner bark is 

Fig. 17 - Transverse section of a cypress 
stem showing a stained sector of xylem in 
correspondence of the D. cupressi cankered 
bark. 

 
Fig. 18 - Nursery grown 
cypresses damaged by D. 
cupressi. 
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2.1.5 Phomopsis occulta 
Cypress can be seriously damaged by fungal parasites belong to the 
Phomopsis genus. Among the most common and harmful species in Europe 
we can mention P. occulta, which attacks various coniferous trees but is 
particularly active on several species of cypress and in particular on C. 
sempervirens. 
The first symptoms are yellowing, reddening, and desiccation of twigs and 
young branches with a diameter of less than 1 cm (Fig.19), during the 

spring months, above all if 
they have a humid and cool 
course. The disease due to the 
occurrence of bark necrosis 
generally spread to older 
branches due to the arrival of 
the summer season, and gen-
erally does not continue the 
following year on a same can-
ker. It only rarely gives rise to 
perennial fusiform cankers on 
the trunk and branches, with 
a rather slow progress (Fig. 
20). 

In the spring, pycnidia develop on tissues 
killed by the fungus: these are fruit bodies 
which, during humid periods, produce long 
hyaline tendrils escape that contain spores 
(conidia). Transported by water, these pro-
ceed to generate primary infections. If the 
season is favourable (humid cold), they de-
velop and produce enormous masses of in-
oculum that determine very high levels of 
diffusion, above all in nurseries. 
The necrotised tissues of the bark appear 
with a fibrous consistency, light brown in 
colour, dry and not resin-soaked. This 
represents an element of distinction from 
the cankers caused by S. cardinale, which 
are always associated with the emission of 
resin. Furthermore, the attacks of P. occulta 
involve branches that have small dimen-
sions (< 1 cm), and are often sparse in 
crown, while those of S. cardinale initiate 
from a sector of the crown and extend 
progressively from there (Figs. 21, 22). 
 

 
Fig. 19 - Young cypresses severely attacked by P. 
occulta in the nursery. 

 
Fig. 20 – A perennial canker 
caused by P. occulta on a stem. 
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The damages are often of a sporadic nature, but at times can also be very 
intense. In young plantations and on seedlings (1-2 years), the disease can 
develop in epidemic form, and cause widespread death, especially in 
nurseries. 
Control is based on extinguishing the inoculum by pruning the diseased 
branches, particularly on cypress plants that are located in the vicinity of 
nurseries. Since in general the desiccations are not progressive, but are 
exhausted during the same year, the disease almost never puts an adult 
tree in danger. Chemical treatments with thiophanate-methyl and with 
protectant fungicides can be coordinated in the common control of S. 
cardinale and Diplodia cupressi. 
 
 
2.1.6. Kabatina thujae 

This species is characteristic of central-northern Europe, where it is known 
as an agent of serious blight on Juniperus and Thuja. In Italy, K. thujae has 
been reported only sporadically. It was found to be particularly damaging to 
C. arizonica and C. macrocarpa but much less so to C. sempervirens. K. 
thujae is a parasite of wounds, and for this reason hedges are particularly 
subject to its attacks because of the frequent pruning operations to which 
they are subjected. Often, the damage is so severe that plants can be killed 
or seriously damaged (Fig. 23). The symptoms are similar to those generated 
by the Cinara cupressi aphid. They can be distinguished from these by the 
presence of fructifications (acervuli) at the base of the died small branches. 

Fig. 21 - Simultaneous attacks 
of P. occulta on small branches. 

 
Fig. 22 - S. cardinale symptoms: 
the attack in the upper part 
preceded (is older) the one in the 
lower part of the crown. 
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In view of the sporadic nature of the attacks within the Mediterranean 
environment, no control measures have been provided for. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1.7 Armillaria mellea 

This is one of the most well-known and destructive parasites. It is a 
particularly polyphagus species that causes root rot in a series of trees and 
shrubs (both broad-leaf and coniferous), including ones belonging to the 
Cupressus genus. 
In the Mediterranean area, A. mellea rarely attacks cypress plants in the 
woods situated in hill zones that have arid, rocky soils. Instead, it is more 
frequent in and more damaging to cypress trees in the plain, especially in 
case of water stagnation or where plants irrigated such as in windbreaks, 
ornamental hedges and gardens those of the windbreak barriers, of the 
ornamental hedges and gardens, and above all where plants are irrigated 
and in close contact with each other. 
A. mellea is often found in the soil (especially if formerly cultivable) as 
saprophyte, a coloniser of tree stumps of dead plants and rotting debris. 
Cypress trees stressed by the cold, the dryness, and water stagnation are 
particularly susceptible to its attacks. In fact, it has been observed that 
when the plant’s defences are weakened, the rhizomorphs of the fungus – if 
present in the organic debris that remains in the soil – succeed in invading 
and colonising the roots of cypress trees. Rhizomorphs are mycelial cordons 
that parasite uses for diffusion and for conservation. Once it has penetrated 
the tissues, A. mellea spreads inexorably to the entire root system, to the 
collar and to the trunk of the plant, causing white rot. Once it has 
penetrated into the cambial tissues, its action is uncontrollable and leads to 
the formation of a layer of whitish sub-cortical mycelium that is easily 
identified and emanates a typical odour of fungus (Fig. 24).  

Fig. 23 - Cypress hedge attacked by Kabatina thujae. 
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The colonisation of the cambium along the 
entire circumference of the trunk leads to an 
unexpected wilting of the entire crown (wilting), 
which precedes the death of the plant (Fig. 25). 
Rot of the tissues at the base of the collar and of 
the root system can place the stability of the 
plant at risk. The fructiferous structures of the 
fungus, which are honey-coloured and develop 
in groups of numerous individuals, appear at 
the base of dead plants at the end of the 
summer. 
Disease control with regard to A. mellea is 
extremely difficult, since the fungus has a non 
specific (polyphagus) type of parasitism, and is 
present on the organic residues in the soil 
where it can be conserved for many years, as a 
saprophyte. The best control strategy consists of 
maintaining the plant in good vegetative 
conditions, avoiding making plantings in 
inadequate environments (e.g. water 
stagnation), and also uprooting the infected 
stumps as soon as the first symptoms of the 

infection are identified (microphyllia, generalised desiccation, the presence 
of carpophores and sub-cortical mycelium). Care must also be taken to 
eliminate the largest possible part of the organic residues from the soil. A 
control of the drainage of the soil, which is very often the main cause of the 
development of this disease, especially in parks and gardens, is definitely an 
important element in this strategy. 
Infections on trees can be recognised 
from the presence of a mycelial sub-
cortical felt that is creamy-white in 
colour, or from the alteration suffered by 
the wood tissues (white fibrous rot). 
 
 
 
 

 
Fig. 24 - Armillaria mycelium, 
typically fan-shaped as it 
appears by removing the 
outer bark. 

Fig. 25 - A completely died 
cypress from an A. mellea attack.
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2.2 Insects 
 
 
2.2.1 Cinara cupressi (Cypress Aphid) 
Cinara cupressi is a bark aphid of the Lachnidae family which causes 
reddening and desiccation on the crowns of cypress trees following the sap-
sucking action performed, above all during the spring period, by the 
colonies settled on the small branches. The wing-less (apterous) individuals 
of the aphids responsible for the damages have a body that ranges from 2.7 
to 3.2 mm in length, is brownish in colour, and is endowed with numerous 
long bristles. The winged individuals, which appear in distinct moments of 
the biological cycle, have somewhat larger body dimensions. 
Hosts of Cinara cupressi are species of the Cupressus, Juniperus, Thuja, x 
Cupressocyparis leylandii, Chamaecyparis, Callitris, Tetraclinis, and 
Widdringtonia , which showed different susceptibility to attacks by this 
aphid. 
 
 
Biological cycle and damageability 
Cinara cupressi is presumed to have originated from the circum-
Mediterranean area, and at present is reported in numerous European 
countries, in several countries of the Near East (Turkey, Iraq), in eastern 
and southern Africa, on the American continent (Canada, the USA, 
Colombia), and in India. In Italy, the aphid has been the subject of study 
ever since the beginning of the last century, and at present is diffused in all 
our central-southern regions, in the islands, and in several regions of the 
North. 
In favourable conditions, this insect can give rise to pullulations, i.e. to an 
abnormal development of its populations to the point of causing serious 
damage to the affected trees, until they are made to die in the more serious 
cases. During the last part of the past century, the cypress aphid gave rise 
in Italy to two intense epidemics that involved wide areas of central and 
southern Italy. The former, starting from Sicily, over the three-year period 
between 1976 and 1978, spread 
to almost all the central-
southern regions as far as 
Tuscany, where it caused 
serious damage to numerous 
cypress formations (Fig. 26). 
Two decades later, new super-
multiplications of the aphid 
involved cypress in Tuscany and 
in other regions of central-
southern Italy, showing greater 
intensity in the urban and 
suburban areas. 
Cinara cupressi spends the 

Fig. 26 - Crown reddening caused by Cinara 
cupressi.
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winter, in reduced numbers, as a wingless form. In February-March, it be-
gins to reproduce parthenogenetically, without the intervention of the male, 
giving rise to various generations of wingless aphids which, in the spring, 
form damaging colonies on the branches, while the winged forms re-appear 
in May-June. During the summer period, the presence of aphids on the 
crowns is reduced, as they seek shelter from the high temperatures in the 
indentations of the bark or on 
the ground. In autumn, how-
ever, there is a reconstituting 
of the colonies of Cinara and a 
second appearance of the 
winged form (in October-No-
vember). Over the course of 
the solar year, 10-11 genera-
tions can be counted. 
Cinara cupressi develops its 
colonies on the lignified small 
(not more than 1 cm in di-
ameter) branches of cypress 
trees and, through the bark, 
subtracts sap by means of its 
piercing-sucking oral cavity (Fig. 27). When the climatic trends and 
nutritional condition of the host plants are favourable, generally in spring 
the aphid undergoes massive and rapid developments and its colonies 
succeed in enveloping the branches of the cypress trees like a sleeve, 
beginning from the more internal ones of the crown. With the rise in 
temperatures, already in May, crown sudden reddening do not delay in 
emerging on the crowns of infected cypresses (Fig. 28). The dead leaves 
appear in the form of blotches or stripes interspersed with an undamaged 
crown.  
These are more usually frequent and evident in the lower or middle-to-lower 
sectors of the crowns (Fig. 29). 
To suck the sap, aphids are equipped with a special oral apparatus that 
pierces and sucks. When they pierce the vegetal substrate, they discharge 
fluidising saliva (that contains pectinase) into the tissues from which they 
draw the sap, in order to facilitate the ascent of the former. In many cases, 
however, the saliva contains toxic substances. Furthermore, since the 
phloem sap is rich in sugars and poor in amino-acids, aphids must swallow 
a lot of it in order to feed adequately. In this way they eliminate a large 
quantity of carbohydrate substances with their excrements, producing the 
so-called “honeydew” which in many cases is avidly sought by ants and 
bees. The combined action of the subtraction of sap and the putting into 
circulation of saliva that is frequently infected can at times cause great 
damage to the infested plants. To this can be added the covering effect of 
the opportunistic funguses, agents of the “sooty moulds” that develop in 
abundance on the copious sugary honeydew that cover the photosynthetic 
organs of the colonised plants. This covering effect prevents the normal 
photosynthetic function of the green organs, and constitutes a further 

 
Fig. 27 - Colonies of the aphid grow around twigs 
causing damage by sucking the phloem sap. 
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obstacle to the good health of the plants. On the occasion of strong attacks, 
the most extensively and intensely parasitized plants can even die. On the 
contrary, in subsequent seasons the common cypress’s ready capacity to 
recreate the crown by the development of adventitious buds makes possible 
a gradual vegetal restoration of the crown. 
 
 
Control 
Today, many efficacious active substances are available for treating aphids 
on cypress trees: phosphorganics and carbamates of old registration, 
pyrethroids, natural pyrethrines, and other products of a natural origin, in 
addition to synthetic insecticides and aphicides of the most recent 
generation. The products must be used with great caution, however, 
choosing from among those with a lesser toxicity, lesser environmental 
impact, and more greatly selective as compared to useful insect fauna and 
after having ascertained an actual infestation. 
The use of forced jets of water, sufficient to break up and disperse the 
colonies and thus avoid the occurrence of damage to the vegetation of the 
cypress tree, is also useful against aphids. Success in aphid control 
requires that the intervention reach the inside of the crowns where the 
colonies reside, and in any case is linked to the timeliness of the said 
intervention. Damage to cypress trees can be avoided only when an 
intervention is done at the first increase in the Cinara population, at the 
beginning of winter when the colonies are in the reproduction phase begins. 
Late interventions do not prevent the appearance of dead leaves and 
branches at all, and interventions carried out at the onset of reddening are 
completely ineffective. 
 

Fig. 28 - A cypress crown 
entirely damaged by the 
aphid. 

Fig. 29 - The damage caused by the 
aphid can be limited to the lower part of 
the crowns.
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2.2.2 Phloeosinus aubei and P. thujae (Scolytid Coleopters) 

Phloeosinus aubei and P. thujae are Scolytid beetles with a dark-brown or 
blackish, thickset and compact body of small 
dimensions (2 to 2.8 mm) (Fig. 30). Their 
hosts are various species of cypress (C. 
sempervirens, C. macrocarpa, C. torulosa), of 
juniper (J. communis, J. oxycedrus, J. sabina, 
J. phoenicea, etc.), and of Thuja (T. 
occidentalis, T. orientalis). Both the scolytids 
can also develop on Cephalotaxus fortunei, 
Sequoia gigantesca, and Tetraclinis 
articulata. Coleopters of the Phloeosinus 
genus play an important role in the 
transmission of canker from infected cypress 
trees to healthy ones. 
P. aubei is widespread in numerous coun-
tries of central-southern Europe (including 
Italy), in North Africa (Algeria, Tunisia, 
Libya), in Asia Minor, in the Caucasus, and 
beyond the Caspian Sea. It is present in Italy 
from the coastal strip up to an altitude of 
1000 metres a.s.l.. 
 
 
 

Biological cycle and damages 
After surviving the winter in the adult stage in tunnels dug the preceding 
autumn (resting places for over wintering and maturation), in the spring 
(March-April) the adults begin the reproductive phase by moving to cypress 
trees in precarious conditions of vegetation (e.g. due to attacks of canker) 
but not yet dead, in particular to 15-20-year-old subjects. After penetrating 
the bark of the trunks and large branches, the females dig “maternal” 
tunnels between the bark and the sapwood, where they deposit fertilised 
eggs. From these develop the larvae that will dig tunnels in the bark and in 
the external part of the sapwood. Once the larval development is completed, 
the adults make their appearance during the month of July : after having 
drilled the bark, these swarm over the surrounding cypress trees that are in 
good vegetal conditions. On these, on the axilla of the small branches or 
along the medullary axis of the shoots, they dig tunnels that are 2-3 cm 
deep in order to obtain the fresh food that is necessary for their sexual 
maturation. This phase represents the most damaging moment: during it, 
the possibilities are greater that adults emerging from deteriorating and 
infected trees will transmit propagules of S. cardinale to healthy subjects 
(Fig. 31). After a new phase of depositing eggs and larval development, a 
second generation of adults emerges in September, and over wintersin the 
maturation tunnels while awaiting the following spring. In Tuscany, P. aubei 
usually produces two generations a year. 

Fig. 30 - An adult bark beetle 
Phloeosinus during its feeding. 
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The boring of sub-cortical tunnels during the reproductive phase strongly 
inhibits the possibility of the vegetative recovery of cypress trees already 
debilitated by pathogens and pests. On healthy cypresses where P. aubei 
completes the nutritional phase, the damages are represented by the wilting 
of the terminal shoots, which are found to be pendulous because of the 
tunnel dug in the axilla (Fig. 32). Furthermore, as already mentioned, 
scolytids (bark beetles) may indirectly favour the transmission of canker in 
the cypress when adult insects swarm from diseased plants to healthy ones 
(Fig. 33). 
 
 
Control 
In addition to favouring the maintaining of cypress trees in a good 

 
Fig. 31 - Biological cycle of Phloeosinus. 

 
Fig. 32 - Adults of Phloeosinus tunnel 
young twigs for feeding causing their 
dying and bending. 

Fig. 33 - Phloeosinus after having 
reproduced on declining cypresses, 
feeds on adjacent healthy trees. 
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vegetative state (selective thinning), it is necessary to activate prevention 
measures such as the elimination of decaying cypress trees and those 
compromised by canker, and to destroy by fire all the material obtained 
with catings. This particular intervention is aimed at reducing the wood 
substrate suitable for the completion of the reproductive phase of these 
insects. 
 
 
2.2.3 Trisetacus juniperinus (Eriophyd mite) 

Up till now, Trisetacus juniperinus has been reported on cypress trees in 
Italy. The presence of this mite is associated with alterations such as 
swellings of the base of the leaves, the death of the apical shoot due to 
drying out, and the consequent abnormal development of shoots from 
axillary buds (Fig. 34). T. juniperinus has also been observed attacking the 
cones of cypresses, thus preventing the normal maturation of the seeds. In 
recent years, a further 
diffusion of the mite in central 
Italy has been reported, chiefly 
to the detriment of the 
common cypress. 
Within the sphere of 
phytophagus mites, Trisetacus 
mites are distinguished for 
being vermiform, with only two 
pairs of legs (the front ones), 
and for having tiny dimensions 
that range between 100 and 
300 μm. Eriophyds feed of 
cellular nutritive substances 
by anchoring their rostrum to 
the surface of the host and 
perforating the wall of the 
epidermal cells with their 
stylets. 
 
 
Bio-ecology of T. juniperinus 
T. juniperinus lives almost exclusively inside shoots in which a number of 
individuals ranging from one to several hundreds can be found. The 
populations appear more numerous in April-May, decrease in mid summer 
during periods of lesser humidity, and then increase in autumn, attaining 
their lowest levels in mid winter. During every period of the year, all phases, 
including eggs, are easily found simultaneously. The highest percentage of 
eggs has been observed in July and August. 
 
 
 

Fig. 34 - Abnormal development of crown tips and 
heading vegetation caused by Eriophyid mites. 
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Damages from T. juniperinus 
In Italy, eriophyds are common everywhere on cypress trees. In particular, 
they damage young plants in nurseries or in the plantations, no older than 
6-8 years of age. The deteriorations caused by eriophyds range from the 
more or less marked swelling of the shoots to the deformation of the tops ( 
and cones ) or of entire branches, or of the stem in the case of very young 

plants. Often, a proliferation of shoots, 
witches’ broom, and partial or generalised 
heading can also be noted on the latter 
(Fig. 35). 
Eriophyds are present as long as the tis-
sues remain turgid. The desiccation of the 
apical shoots stimulates the development 
of adventitious shoots, thus contributing to 
determining the straggly appearance that 
the plants assume. The evolution of the 
symptoms can be very different, depending 
on the physiological phase of the plant at 
the moment of the infestation. All the 
above-mentioned alterations can co-exist 
even in the same plant with varying 
degrees of intensity and during every pe-
riod of the year. Nevertheless, it has been 
observed that the thickened shoots, which 
are followed by the characteristic deforma-
tions of the tops, are more frequent during 
spring growth of cypress . In these cases, 

the plants appear compromised from an aesthetic point of view and with 
serious economic impact. 
 
 
Control 
The problem of eriophyd mites must has merely commercial dimensions, 
and thus involves the nurseries, which have the aim of putting healthy and 
well-formed plants on the market. An alert surveillance is advisable in order 
to intervene at the very first outbreak of the symptoms, possibly combining 
the treatments against mites with treatments against canker or other 
insects, choosing from among available products the most effective ones as 
regards eriophyds (e.g. chlorobenzilates, bromopropilates, endosulfan). In 
any case, the acaricide treatments often are not able to solve the control of 
mites, both for the variability in the times of the cypress’s new growth in 
spring and also for the eriophyd’s habit of living sheltered inside the shoots, 
making it indeed hard to establish the most suitable moment for the 
treatments. Besides, if we consider that a differentiated susceptibility to 
infestations by eriophyds has been observed in various clones of 
C.sempervirens, a good defence strategy for cypress trees can also be based 
on exploiting this characteristic, by attempting to select clones that are both 
resistant to canker and also show a low susceptibility to eriophyds. 

Fig. 35 - Tips damaged by Trise-
tacus juniperinus. 
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2.3 Other biotic pathogens and pests 
 
2.3.1 Tumours 
 
Caliciopsis nigra 

This disease was reported for 
the first time in Italy in 1980. 
The pathogen, an Ascomycete 
fungus that is much more ac-
tive on juniper, causes the 
formation of cracked spherical-
shaped tumours that have a 
diameter of only a few cen-
timetres. The damages that it 
causes are never very serious: 
only young small branches 
with numerous infections can 
be driven to their death (Fig. 
36). 
 
 
Agrobacterium tumefaciens 

This bacterium is the cause of often very conspicuous hyperplastic 
alterations on various wood organs of the cypress. The infection, which is 
particularly frequent in adult individuals, almost never succeeds in 
reaching levels of effective danger for the plant, and therefore no defence 
interventions have been provided for (Fig. 37). 
 
 
2.3.2 Witches’ Broom 

Occasionally on cypress trees, some bundlings of anomalous vegetation can 
be observed that at times are very expanded, even for several metres, and 
rounded off (Fig. 38). After having penetrated the tissues of the plant, 
several fungal parasites produce substances of auxinic type which 
determine a hypertrophic development of the cells and/or a substantial 
production of new buds/shoots with a more thread-like structure, which 
subsequently lead to the formation of clusters of abnormal vegetation 
known as witches’ broom. When the cause of witches’ broom is a parasitic 
agent (Gymnosporangium sp.), the infected organ is slowly parasitized and 
made to die while the disease tends to pass to the lower zones of the plant. 
Cases of witches’ broom are not very frequent, but at times they are very 
evident and also involve very large structures of the plant, branches, main 
branches. It is therefore advisable to remove and destroy them as soon as 
they appear on the plant. 
 
 

Fig. 36 - Tumours on twigs caused by Caliciopsis 
nigra. 



 31 

2.3.3 Phloem feeders 

Among the other phloem-feeder insects (sap suckers) of the cypress, we can 
once again mention several mealybugs such as the diaspididae Carulaspis 
carueli and C. juniperi, which can spring up in the nurseries and in the 
young plants of the regeneration on arid soils, as well as the pseudo-coccid 
Planococcus vovae, which has been found several times on Cupressus. Also 
the lygaeis bugs Orsillus depressus and O. maculatus are common on the 
crowns of cypress trees, to the detriment of the cones and seeds on which 
they feed, and can contribute to spreading canker from one plant to 
another. But the species of greatest interest, after the Cinara cupressi 
aphid, above all in urban and suburban parks, is the Cercopidae 
Haematoloma dorsatum. The damages to the crowns of cypresses consist of 
the desiccation of foliar squamae in correspondence with the nutrition 
punctures of the insect, due to which strong infestations are followed by 
diffuse reddening of the crowns or more or less extended blotches. The 
adults represent the sole damaging biological form of this species, and are 
present in our environments from May until the end of July. 
 
 
2.3.4 Xylophages 

Until several decades ago the species of xylophages were not considered 
common. In Tuscany, in recent years, a progressive spread in urban areas 
and in the rural hinterland of these species has emerged. Among these we 
can recall the long-horned coleopters Semanotus russicus and Poecilium 
glabratum and the buprestid Palmar festiva. These species are implicated in 
the advanced deterioration phase of cypress trees or are suitable for 
colonising already dead plants, in addition to the already-mentioned 
Scolytid coleopters Phloeosinus aubei and Ph. Thuyae, the long-horned 
beetles Icosium tomentosum, and also the buprestids Anthaxia passerinii 
and Buprestis cupressi. 

Fig. 37 - Tumours on a 
cypress stem caused by 
Agrobacterium tumefaciens. 

 
Fig. 38 - Witches’ broom on a 
cypress crown. 
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2.4 Abiotic damages 
 
2.4.1 Frost damages  

The damages that the lowering of the temperature causes to cypress trees 
(C. sempervirens) are often connected with the latitude, altitude, position, 
exposure, and type of use of the plants (hedges, windbreak barriers). The 
damages also depend on the physiological state of the plant and on the 
water content of the tissues (concentration of cellular juices) at the moment 
of the event. Plants in nurseries are found to be particularly sensible to 
cold: in fact, fertilising and irrigation favour the development of 
parenchymal tissues that are notoriously richer in water and thus more 
sensible to drops in temperature. Even in Tuscany, where the species is to 
be considered naturalised, damages from the cold are very frequent and, at 
times, of remarkable intensity. Even if they are not excessive, late spring 
cold spells cause micro-lesions in the new vegetation and, given the 
presence of humidity and the rapid rises in 
the temperature during this period, favour 
the penetration of numerous pathogens, 
among which are S. cardinale, Phomopsis, 
Pestalotiopsis, etc.  
On young shoots, damages due to cold are 
manifested with an abrupt change in colour 
of the crown, which becomes straw-yellow to 
reddish, then dark red, and lastly turns 
brown (Fig. 39). In the trunks and branches, 
damages from the cold involve the cambial 
tissues, especially when these are in full ac-
tivity, causing necrosis in the more exposed 
cells, whose deterioration will be reflected 
also in the structure of the wood tissues be-
low (Fig. 40). These damages, together with 
the subsequent repair procedures, will give 
rise to the so-called cold circles or rings, de-
fects which will be noted in the wood during 
the various weathering and workmanship 
phases. 
When the temperatures drop to below -12°C, the branches and trunk can 
also be seriously damaged and suffer longitudinal clefts that are more or 
less long and deep, which the plant over time succeeds in cicatrising, 
forming the so-called “barracuda beak”. Even if cicatrised, the “barracuda 
beak” will constitute a point of weakness during subsequent drops in the 
temperature and will in any case remain a serious defect in the wood. 

 
 

 
Fig. 39 - Cold damage on some 
nursery-grown young cypresses. 



 33 

2.4.2 Water Stresses 

Most cypress trees, including C. sempervirens, tolerate dryness very well, 
and fit intodifferent types of soil with a scarce water content and 
considerable ranges of temperature. Furthermore, C. sempervirens, 
differently from other species, e.g. C. lusitanica and C. macrocarpa, is 
capable of resisting even in environments in which the humidity in the air 
in summer is relatively low. Nevertheless, water shortages can determine an 
increase in the saline concentrations in the soil, which damage the root 
system and are the cause of chlorosis. In the most serious cases, the 
damage can cause a state of generalised suffering, with cases of yellowing, 
reddening, and desiccation of the crown. 
Prolonged water excesses (stagnations), which are very frequent where there 
is an excessive and prolonged rise in the ground-water level in plants 
irrigated for most of the summer period or where drainage is difficult, can 
determine a state of generalised suffering (asphyxia), with an excessive 
decrease in strength. In these conditions, plants are easily subject to root 
rot. Among these, the most frequent and dangerous is caused by Armillaria 
mellea. 

 
 

2.4.3  Damages from lightning 

Given the height that it reaches and the unusual columnar habitof the 
crown, C. sempervirens is easily subject to attracting bolts of lightning. 
Isolated plants or those located on the ridges of hills are particularly 
attracted by lightning. The damages suffered by plants range from breakage 
of the trunk or branches to the death of the bark for long sections of the 
trunk. These damages, which are particularly frequent in certain areas, can 

 
Fig. 40 - Bark tissues with brownings due to cold. 
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reduce the aesthetic value of the individual tree and can compromise the 
quality of the wood produced. 
In view of what has been said, it is highly recommended to interrupt 
immediately or not to begin work operations on cypress trees (I refer 
particularly to sanitation operations on S. cardinale) prior to a 
thunderstorm, even in the absence of rain or wind. 

 
2.4.4 Damages from pollution 

Few observations and studies have been made and carried out on the effect 
of different types of pollutants on cypress-tree vegetation. One research 
project that we know of was carried out on several cypress species (C. 
sempervirens, C. macrocarpa, C. arizonica) exposed to the south-west wind. 
This sea wind, which strikes the Tuscan coast from the south-west, is very 
rich in aerosol containing anionic detergents (derived from detergents), 
which cause a degradation of the protective waxes and a permanent 
deactivation of a great part of the stomas.  
The cypress tree appears to be less sensible than other conifers and broad-
leaf trees to both solid and gaseous pollutants. In fact, among the 
numerous tree species subjected to treatments with SO2, it is one of the 
most resistant. This seems to be due to the fact that most of its stomata are 
found to be protected in the lower side of the leaves, which remain close to 
the twig. Those present in the proximal part of the upper side are protected 
by the superimposition of the successive leaves. 
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2.5  Control methods 
 
2.5.1 Control of cypress canker  

With the passing of the decades, bark canker, caused by S. cardinale, has 
not reduced its aggressiveness, but continues to damage cypress trees in 
serious manner. In Tuscany, even following the sanitation operations 
carried out selectively by the Regional Administration, the incidence of the 
disease today is very variable. As evidenced by the data in the Meta 
(Extensive Monitoring of Tuscan Forests) service of the Tuscan Region, with 
respect to a mean regional incidence of 23% and of areas in which the 
disease seems by now to be endemic (stabilised), territories exist – such as 
the provinces of Arezzo and Siena – in which, instead, the disease strikes 
more than 50% of existing cypresses with virulence and aggressiveness. 
In Tuscany, the common cypress tree is present everywhere, and takes on a 
particular landscape, ornamental, monumental. and forest role. The cypress 
is a domestic plant that is rooted in our culture. The landscape with 
cypresses is an expression of the image of our Region. One does need great 
imagination to intuit what future would be reserved for cypresses if they 
were abandoned to themselves, and how sad the Tuscan landscape would 
be without the presence of this species. The presence of diseased and dead 
plants in the more characteristic zones of the territory would have a 
negative influence on the landscape and would leave in the minds of visitors 
not a sense of welcome and well-being, nor a deep and absorbing attraction, 
but a sense of anxiety, of abandonment and of neglect. The devastation and 
death of cypress trees would cause both direct damage and also a serious 
decay of the environment, which would have repercussions on the presence 
of visitors. For these fundamental reasons, faced with the imminence of the 
disease, we cannot wait for the situation to deteriorate to the point of 
making any sort of intervention difficult or vain and expensive (Fig. 41). 
From the moment of its first reporting, which occurred in 1951 in Florence, 
and with the epidemic trend 
assumed by the disease in the 
1960s and 1970s, cypress 
canker has caused very seri-
ous losses in the naturalised 
populations and plantations of 
trees of Tuscany, and has en-
dangered the values of the Re-
gion’s cultivation and tradi-
tion. In the 1960s, the phe-
nomenon was acknowledged in 
all its gravity, and a series of 
meetings began taking place 
between public organisations 
and research institutes in or-
der to set up control strate-
gies. These meetings made it 

Fig. 41 - Tuscan landscape with some cypresses 
damaged by S. cardinale canker.
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possible, among other things, to pass from una tantum interventions - like 
those relative to seed stands - to a more organic action, which was defined 
in 1991 in the Regional Programme for the Defence of Cypress Trees. 
The epidemic nature of the disease and the different contexts in which the 
cypress trees to be defended are located(nurseries, woods, ornamental 
plantations of trees, windbreaks, and so on) have required the attention of 
various means of disease control, based on the contribution of several 
subjects. The control means against cypress canker that were shown to be 
efficacious and have been utilised on a large scale until now are the 
following: 
 

Chemical prevention DIRECT METHODS Sanitation 
Agronomic measures INDIRECT METHODS Genetic improvement 

 
 

a) Chemical Disease Control 

Experimentation has evidenced the preventive effectiveness of 
benzimidazolic products (Benomyl, Carbendazim, Tiabendazol) and of 
thiophanate-methyl, and a good activity of several protectant fungicides, 
among which are Captan, Chlorothalonil, Diclofluanide, and Mancozeb. 
Experimentation has showed that benzimidazolics and to thiophanate, 
products endowed with systemic fungicide activity (they are absorbed to the 
inside of the plant) may also have a very slight curative efficacy relative to 
the very first phases of the infection. 
Unfortunately, at the same time we were able to ascertain that, once the 
infective process has been successfully started in the cortical tissues, no 
product among the ones tested was capable of stopping or slowing it down 
the infective process when it has been affirmed. 
Concerning the preventive chemical disease control, it became necessary to 
determine the number of annual treatments needed for an efficient 
protection of the plants. This was one of the most difficult obstacles to 
overcome in view of the great plasticity of the parasite in regard to the 
environmental conditions. 
Indeed, S. cardinale conidia can germinate and cause infection in a very 
wide range of temperatures, from 6° to 32°C (with an optimum of 24°-25°C), 
and with an optimal level of relative humidity of 100%, but which can drop 
to a necessary minimum level (in vitro) of 50-60%. From this we suppose 
that, in our Mediterranean environment, infections can occur for a good 
part of the year. Treatments should therefore be performed continuously 
considering the period of coverage of the product used, which varies on an 
average from 10 to 15 days. For this reason, it was necessary to identify the 
periods of the plant’s maximum vulnerability and, on the basis of this, 
establish the minimum number of annual treatments necessary for 
attaining good prevention. It is therefore advisable to perform a minimum of 
three annual treatments, two in the spring and one in autumn, which occur in 
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correspondence with the periods during which most of the infective processes 
take place. 
All the copper fungicides that we experimented (oxychlorides, protoxides, 
Bordeaux mixture, etc.) showed a very limited efficacy, and some of them 
were found to be phytotoxic on young plants, particularly when the 
treatment was followed by an abrupt drop in the temperatures. 
Since the production and marketing of products with a base of 
Benomyl and Carbendazim have officially ceased, for the immediate 
future we advise the use of other substances with a similar action, 
such as Thiophanate-methyl (even mixed with protectant fungicides). 
For the future, we put forward the need to undertake a new series of 
experiments, both in vitro and in the field, in order to select substitute 
products for the benzimidazolics, which are to be identified among the 
new-generation compounds (triazoles, analogous of strobilurines, 
anylids, fosetyl-alluminium , etc.). 

 

Synthesis of chemical disease control 

Characteristics 
- modest effectiveness of products that have copper as a base; 
- superiority of the benzimidazolics Benomyl, Carbendazim, 

Tiabendazole (revoked by law); Thiophanate-methyl is still on sale; 
good efficacy of contact fungicides (Chlorotalonil, Mancozeb, 
Diclofluanide); 

- necessity of performing at least three treatments a year (two in the 
spring and one in the autumn); 

- need to alternate or mix the systemic fungicides with products that 
act through contact, in order to reduce the possibility of choosing 
resistant strains; 

- good protection also against other common pathogens in the nursery 
(Phomopsis occulta, D. cupressi). 

 
Main Limitations 

- essentially, the effectiveness is at a preventive level; no effectiveness 
has been showedafter the infection has set in; 

- practicable in the nursery or on plants of small dimensions; 
- not practicable on adult cypress plantations and in wooded 

formations; 
- coverage is not always ensured by three treatments, because in our 

climatic conditions infections can take place during most of the year; 
- other compounds are in the process of being evaluated: triazolics, 

analogues from strobilurines, anylids,fosetyl-alluminium. 
- preventive or curative treatments based on injections into the trunk 

are absolutely ineffctive. 
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b) Agronomic Disease Control 

This is based on the application of a series of technical measures which, 
starting from the nursery, arrive at the bedding-out of young plants. It is 
essential that the nurseries are situated in sunny and airy zones, and that 
the sowings not be overly dense. In this way, air and light can penetrate 
easily, thus avoiding the plant an excessive wetting which would favour the 
development of fungal parasites and, at times, the attack of insects. 
Moreover, it is necessary to limit as much as possible irrigations and 
fertilisations, above all those containing nitrogen, an excess of which has a 
negative influence on the structure of the cell walls, thus making them 
more vulnerable to parasitic attacks.  
In the nursery it is essential to eliminate all infected plants immediately and 
to carry out careful health controls, so as to ensure the distribution of 
material that is free from canker or other diseases. Well-exposed soils 
should be preferred also for the bedding-out of young plants, and attempts 
should be made to avoid overly cold and humid zones of the valley bottom 
and excessively sandy soils that are overly rich in organic substance or 
subject to water stagnation. 
 
c) Genetic Improvement for resistance 

In the 1970s, the genetic improvement programme for cypress trees for 
resistance to S.cardinale was begun. The disease, which appeared in Italy in 
1951, in a little more than two decades had already manifested its 
aggressiveness and its epidemic Behaviour in many cypress woods and 
plantations of the Mediterranean Basin, in particular in Tuscany. At the 
time, the main limitations of the direct disease control had already emerged: 
the limits of applicability and effectiveness of chemical disease control, at 
both a preventive and curative level; the difficulties involved in extending 
sanitation interventions to large number of all formations and of cypress 
affected by canker. 
The choice of resistant plants was seen as an “ecological and economic” 
model for integrating disease control of Seiridium cardinale, and arrived at 
constituting a deterrent to the diffusion of the disease and a useful 
instrument for the recovery of woodlands deteriorated by the heavy attacks 
of the fungus, through the selection of canker-resistant cypresses. 
 
Variability of the response to S. cardinale in cypress trees 
Initially, the variability of the response to S. cardinale infections in our 
populations of C. sempervirens and among the different species of the 
Cupressus genus was tested by means of an intense programme of artificial 
inoculations. 
Within the C. sempervirens species, 84% of the individuals were found to be 
susceptible; 15% showed a more or less reduced growth of the canker, while 
only 1% manifested a capacity to block the infection and heal the lesion 
produced by the fungus. The inoculations showed that some candidates 
disease-free which were selected in the foci of the disease were susceptible 
to the canker and that they had accidentally escaped infection. 
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The inoculation tests on the Cupressus species showed clearly a great 
variability in their response to the canker. C. macrocarpa and the other 
species of North America that are philologenetically close to it were found to 
be very susceptible (i.e. C. abramsiana, C. governiana, C. pygmaea). C. 
sempervirens, C. arizonica, C. sargentii, C. macnabiana, and C. stephensonii 
were found to be susceptible. Instead, C. glabra and C. bakeri showed a 
good resistance. The evaluation was subsequently extended also to the 
Asiatic and North African species of cypress, which resulted to be resistant. 
The complete list of the tested species and their capacity to respond to the 
inoculations with S. cardinale is provided in Table 2. 
 

Species Natural Area Level of canker 
resistance 

The Mexican cypress  

C. lusitanica Mexico and Central 
America S 

C. benthami Mexico and Central 
America S 

C. lindleyi Mexico S 
The South-Western American cypress  

C. arizonica SW USA and Mexico S 
C. glabra Arizona R 
C. forbesii California S 
C. guadalupensis Mexico S 
C . montana Mexico S 

The North Californian cypress  
C. macrocarpa California SS 
C. goveniana California SS 
C. macnabiana California S 
C. abramsiana California SS 
C. pygmaea California SS 
C. sargentii California S 
C .bakeri California R 

The Chinese cypress   
C. funebris East Cina  R 
C. chengiana Central Cina R 
C. duclouxiana SW Cina  R 

The Himalayan cypress   
C. torulosa Himalaya R 
C. cashmeriana North Himalaya R 

The Circum-Mediterranean cypress  
C. atlantica Morocco R 
C. dupreziana Algeria R 

C. sempervirens Iran, Syria, Turkey, 
Grece, Cyrenaica S 

The inoculation tests pointed out that immunity to infections of S. cardinale 
does not exist within the Cupressus genus, and that the complete healing of 
canker occurs normally in resistant species, while it occurs only in a limited 
number of individuals in susceptible species, such as the common cypress. 

Tab. 2. - Natural areas of the cypress and their response to the Seiridium 
cardinale inoculations: SS (very susceptible); S (susceptible); R (resistant to 
the canker disease) 
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In susceptible plants, the barriers developed in the bark tissues are easily 
surmounted by the mycelium of the fungus even during the period of the 
host’s vegetation, above all in a longitudinal direction. In other individuals, 
the barriers set up are more consistent, and are surmounted by the 
parasite only during the period of the plant’s inactivity. In several cases, the 
reaction of the host succeeds first in limiting and then in blocking 
completely the spread of the pathogen in the cortical tissues. In several 
individuals (the resistant ones), this process continues until the canker is 
complete healed. 
 
Variability of the pathogen 
Studies have always pointed out a substantial stability among the isolates 
of the pathogen as far as virulence is concerned. This has recently been 
confirmed by a work that compared isolates of S. cardinale obtained in 
different Mediterranean countries. The artificial inoculation tests pointed 
out that none of the isolates showed a greater aggressiveness compared to 
the reference isolate used until now for selecting resistant cypresses. This 
result confirms the validity of the work carried out until now in the genetic 
improvement programme for cypress trees, and ensures stability over time 
of the selections for resistance to canker. The low variability of the virulence 
was probably due to the absence of the perfect stage (sexual reproduction ) 
during the reproductive cycle of the fungus. As is well known, sexuality 
constitutes the main biological mechanism of pathogenic variability in the 
populations. 
 
The effect of the environment 
The response to cypress canker is a quantitative and a-specific trait that is 
found to be controlled by numerous genes. For this reason, among 
cypresses the response to S.cardinale infection is graduate that ranges from 
complete susceptibility to resistance. It has been observed that the 
environment can influence the final response of a same clone (an aggregate 
of individuals obtained through vegetative propagation, e.g. grafting or 
cutting, from the same mother plant): that is, the same plant can manifest 
different responses to the canker in different environments. Thus, most 
clones have shown modifications in their level of response to canker when 
inoculated in different environments. Trials that were carried out in 
different siteshave suggested that it is not apparently not convenient to 
select for ‘universal’ clones, that are stably resistant in all environments. 
Furthermore, resistance is evaluated on the basis of the response of a plant 
to a single infection, and may be surmounted in the case of serious 
epidemics in which the environmental conditions favour the occurrence of 
close multiple infections on the same plant. It is usually said that resistance 
is like a dam, which may collapse if the load is excessive. 
In cypress trees, other traits – such as growth, crown shape, the time and 
abundance of the flowering – have also shown that they are affected by the 
environment: in general, it has been found that a genotype may express 
different phenotypes with variations in the conditions of the climate and the 
soil. Hence, the need to test the resistant selections in different 
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environments, in such a way as to identify the most suitable cypress clones 
that have the highest expression of resistance for every geographic area. 
On the basis of the knowledge acquired, genetic improvement of cypress has 
been aimed at covering the main fields of use for this species: namely, those 
of ornamental plants, windbreaks for defending crops, and reforestation. 

 
Results obtained and patents 
In the 1980s, ‘Etruria’ and ‘Florentia’, two clones of C. sempervirens, and 
‘Pegaso’, a clone of C. glabra, were patented for their resistance to canker. 
Thanks to the wide crown habit they are suitable for realising windbreak 
systems and hedges. 
In 1990, two new selections were patented: ‘Agrimed n° 1’ (Fig. 42) and 
‘Bolgheri’ (Fig. 43), two clones of C. sempervirens that are endowed with 
better traits compared to the preceding ones, both as far as resistance is 
concerned, and also as regards their vegetative characteristics (Panconesi & 
Raddi, 1991).  

 
Fig. 42 - A windbreak realized with the C. sempervirens 
clone ‘Agrimed n. 1’. 

 
Fig. 43 - Plants of the C. sempervirens clone ‘Bolgheri’ 
grown in the nursery.
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‘Bolgheri’ is characterised by a columnar crown and fastigiated habit that is 
rather narrow, and typically is suite for an ornamental plantings. 
‘Agrimed n° 1’ has a crown of intermediate shape between a fastigiated one 
and a wide one and, in addition to an ornamental type of usage, is found to 
be particularly functional in windbreak systems in virtue of its peculiar 
ramification. 
Among patented clones, ‘Bolgheri’ and ‘Agrimed N°1’ have had good 
commercial success in Italy, the former as an ornamental plant and the 
latter mainly as a plant for hedges and windbreak barriers, but also 
ornamental. Every year, about 35,000 certified plants are sold by the two 
nurseries that hold the production and distribution licence. In the 
plantations realised until now, the two clones have manifested satisfactory 
behaviour also in regard to other pathogens and pests and to abiotic 
stresses as well. Reports of damages have mainly involved desiccations of 
the crown, which can be ascribed to generally sporadic and opportunistic 
pathogens such as Phomopsis occulta, Pestalotiopsisfunerea, Diplodia 
cupressi. On the other hand,infection by these pathogens are favoured by 
fertilising treatments to which plants are submitted in the nursery: by 
promoting the vegetative bloom and abundant production of parenchymal 
tissues, these make the plant more greatly predisposed to the invasion of 
bark pathogens. For the same reason, clones may feel the influence of drops 
in temperature during spring and late frost as well as of the transplant 
crisis in the case of an inadequate supply of water after the bedding out. 
Since 1995, selection for the resistance of ornamental clones has been 
oriented towards several ameliorative traits such as the reduced production 
of pollen and cones, even if these characters depend on numerous 
variables. In the first case, the objective is to cope with the frequent cases of 
allergy to cypress pollen that are registered during the flowering period 
(February-March). In the second case, the selection criterion responds to 
requisites of an aesthetic and functional type (to reduce the longer branches 
due to the weight of the cones). 
On the basis of these criteria, ‘Italico’ (Fig. 44) and ‘Mediterraneo’ (Fig. 45) 
were patented in 2004. These are two new clones of C. sempervirens that 
are resistant to cypress canker with a fastigiated crown and are suited for 
an ornamental use. They will enter the market permanently in the year 
2011. 
The ‘Italico’ clone is characterised by fastigiated and columnar habit, with a 
wider base and a monopodial trunk; it is very dense, and has a rather vivid 
green crown that covers the branches and trunk down to the ground; its 
branches are long and slender; the production of male flowers and cones is 
essentially low (but it depend on the seasonal trend ), and its growth rate is 
fast. It demonstrated a high degree of resistance to canker in the two 
localities where the trials were carried out, as well as a good tolerance to 
winter cold. 
The ‘Mediterraneo’ clone is characterised by fastigiated and rather tight 
columnar habit; it has a monopodial trunk and a rather dense crown of an 
intense green colour; its production of male flowers and cones is low, and 
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its growth rate is fast. It possesses a high degree of resistance to canker and 
a good tolerance to winter cold.  
The two clones were found to be completely free from attacks by insects and 
other pathogens during the years of experimentations. ‘Italico’ and 
‘Mediterraneo’, just like the ‘Bolgheri’ clone, are typically suitable for 
realising ornamental plantations. 

Currently, the Institute of Plant Protection of CNR has at its disposal almost 
100,000 cypress trees in its own experimentation fields, and further results 
will follow in the coming years. A series of cypress clones with fastigiated 
crowns is being studied for resistance. In addition to their resistance to 
cypress canker, several of these clones have very interesting vegetative 
characteristics and will probably be added to the ones that have already 
been patented, possibly in order to constitute a multi-clonal variety. 
As far as the production of cypress seeds is concerned, a set of clones has 
been selected that are capable of transmitting their resistance to an 
important percentage of the progeny. With these clones it will be possible to 
prepare a clonal orchard assigned to the production of improved seeds to be 
utilised for reforestations. 
The Provincial Administration of Siena, with the scientific support of I.P.P. 
at the ‘Il Campino’ nursery, is also taking care of the selection of cypresses 
resistant to canker that are also suited to the clayey soils. Several clones 
have provided promising results in these terms. 

 
Fig. 44 - The C. sempervirens clone 
‘Italico’ (arrow). 

Fig. 45 - Plants of the C. semper-
virens clone ‘Mediterraneo’. 
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2.5.2 Sanitation 

By sanitation we mean the elimination on a vast scale of the inoculum 
sources of the pathogen through the destruction of dead cypress trees or 
those compromised by canker, and the sanitation (by means of appropriate 
pruning operations) of cypresses partially infected, and then providing for 
destroying by fire all the infected material obtained with cuttings. This is an 
extinctive mechanical disease control, i.e. it is aimed at extinguishing or 
reducing in as much as possible the inoculum sources of the pathogen, in 
an attempt to protect the ornamental and forest formations and to reduce 
the chances of new infections. This topic is the subject of a detailed 
treatment in Section 2. 
 
a) Interventions realised up until now 

Ever since the first ascertainment of the rapid increase of damages and in 
losses in the plantations of Tuscany and of the epidemic spread of the 
disease (in the 1960s), sanitation has been considered as the most suited 
control method against the disease. Unfortunately, the huge amount of 
work that was needed, to the point of requiring a considerable commitment 
in terms of personnel, and financial resources, has represented a 
substantial obstacle on the execution of wide-scale sanitation programmes. 
The first interventions supported by public financings (Ministry of 
Agriculture and Forests) were realised only in 1974, after more than two 
decades of unopposed epidemic development of the pathogen, when the 
operations had become economically expensive and technically complex. 
During the period from 1974 to 1978, an important action was carried out 
by the Forest Service and by the ‘Volunteer Consortium for the Defence of 
the Cypress Tree’, instituted in the province of Florence with a Prefectorial 
decree of 1970, which led to the felling of about 40,000 trees in this 
province alone. Towards the end of the same decade, interventions were 
realised in the Cypress Seed Stands located in the province of Florence. It 
was not possible to cover them for their entire extent. In the following 
decade, with state and regional financings, sanitation operations were 
addressed to cypress formations with a landscape and ornamental value 
located in several municipal districts of the provinces of Florence and Siena. 
The actions that were realised in the 1970s and 1980s assumed an episodic 
nature, however, and had limited territorial extension. In 1991 the Tuscan 
Region prepared the “Regional Programme for the Defence of the Cypress 
Tree”, with which an organic, long-term plan was arranged on a wide scale: 
in addition to the financing and planning of the realisation of sanitation 
interventions, it also provided for a series of initiatives in support of 
scientific research and for the training of technicians assigned to carrying 
out the operations. Owing the impossibility of controlling the disease 
throughout the entire regional territory, due to the amount bulk of cypress 
trees to defend, the programme’s line of conduct was that of giving priority 
to defending formations of particular landscape, monumental or biological 
(e.g. orchard seed stands) interest. With the financial support provided for 
by the said programme, interventions on cypresses were realised during the 
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last decade in a number of municipalities of almost all the Tuscan 
provinces, and experimental fields were set up that were aimed at 
evaluating the genetic potential of the cypress with reference to S. cardinale 
infections. 
Today, 50 years after its outbreak in our territory and after all the initiatives 
undertaken to control the disease, bark canker continues to strike 
cypresses hard, and still represents a factor of deterioration for the 
landscape, and for ornamental, monumental and forest plantations.. 
Sanitation has given good results in woods, where the elimination of all the 
infected plants has made it possible to reduce the incidence of the damage 
effectively and permanently. Results that were below expectations have 
been obtained from the sanitation carried out in ornamental plantations by 
carrying out  operations on the crowns with the aim of curing and 
recovering from the pathogen some of the diseased trees.  
 
Sanitation: how it should be understood 
 Sanitation makes it possible to pursue a series of objectives: 

1) control of the epidemic through a reduction of the inoculum in the 
environment; 

2) safeguarding of cypress plantations from canker due to the 
inexorable diffusion of the pathogen; 

3) care of diseased plants: when performed properly, sanitation it is 
found the only therapeutic way to restore the cypresses infected by S. 
cardinale; 

4) increase in the genetic value of woos and of the progenies concerning 
the response to S.cardinale through the elimination of the diseased 
subjects susceptible to canker; 

5) reduction in the populations of Scolytids. They are important vectors 
of the pathogen, which reproduce in dead or diseased plants, and 
transmit the disease when adults feed off healthy plants. 

 
Sanitation is performed in accordance with two intervention strategies: 

1) In the woods, all infected cypresses by the disease are felled, since 
sanitation of the crowns involves evident operative difficulties as well 
as economic limitations. The procedures are followed in the same 
way in the nurseries, due to the need to eliminate every inoculum 
source by destroying of all infected individuals. 

2) Cypress plantations of ornamental value are surveyed with the aim of 
evaluating the effective level of development attained by the disease 
on each plant, so as to discriminate the subjects already 
compromised from the subjects that can still be recovered by means 
of a careful pruning. This is done in an attempt to conserve trees and 
to maintain as much as possible the aesthetic appearance of these 
vegetal structures, which often have also a historic-monumental 
value. 

 
• The effectiveness of sanitation is linked to a prompt intervention and the 

accuracy of the interventions on trees and to the fact that these are 
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extended as much as possible over the territory. In most cases, i.e. 
when it is limited to small twigs or branches of the peripheral portions 
of the crown, the disease is found to be easily controlled with a prompt 
pruning of the infected organ (Fig. 46). When the pathogen can spread 
progressively through the tree, this means a greater technical difficulty 
for controlling the pathogenesis, and reduces the probability of 
recovering the diseased subject, favouring at the same time the 
occurrence of new infections in the surrounding trees and thus 
increasing the complexity and cost of the intervention. In general, the 
greater the level of diffusion attained by the fungus on a plant, the 
lesser the chances of obtaining its recovery. In these cases drastic cuts 
are needed which, however, often cause more or less evident and often 
unacceptable aesthetic damage (Fig. 47). 

• Executive sanitation involves properly an adequate technical 
preparation of the personnel as regards recognition of the symptoms of 
the canker, identification of infections and evaluation of their actual 
extent and of the point in which to carry out the cut and the operative 
capacity to manoeuvre in a maze of branches which, moreover, obstruct 
a visual examination inside the crowns. 

• It would be desirable that, at a distance of one or two years from the 
first intervention, the sanitised area be submitted to a new control, in 
order to promptly eliminate dead twigs and branches that might have 
originated from cankers that escaped the first cuttings because they 
were still in the initial phase and therefore were difficult to identify. 

• The spreading of the interventions over the territory is fundamental for 
the purposes of extinguishing the inoculum in the environment as much 

 
Fig. 46 - Prompt removal of an 
infected branch: simple and 
effective example of proper 
sanitation. 

 
Fig. 47 - Drastic cuttings often 
cause an aesthetical damage to 
crowns and are not effective for 
the control of the disease. 
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as possible and reducing the destructive potential of the epidemic. 
Unfortunately, today in Tuscany and in central Italy, the disease is so 
widespread that it makes execution of sanitation in all the areas 
involved by the canker economically impossible. For this reason, 
sanitation has currently assumed goals that are limited to protecting the 
formations of cypress trees of a particular forest or ornamental value, to 
which priorities have been assigned. 

• Destruction by fire of the wood residues of the sanitised cuttings is 
important also to reduce the population of Scolytid beetles, which find 
in the material deposited on the ground, which is deteriorating, dried up 
and infected, an abundant substrate for the depositing of eggs and, 
therefore, for reproduction.  Trunks can remain on the ground in loco if 
they are promptly decorticated in such a way as to lay bare the wood. In 
this way, the substrate for the reproduction of Scolytids is eliminated 
and, at the same time, barks infected with canker are eliminated. 
S.cardinale, we should remember, do not involve the wood. 

 
b) Sanitation: when to prune and when to fell 

This is the question that arises each time that we find ourselves facing a 
cypress tree attacked by canker. To reply to this question, we need to make 
several premises and considerations on the biology of S. cardinale, as well 
as on several botanical and silvicultural aspects of Cupressus sempervirens 
with particular reference to its anatomical structure and to its architectural 
type. These concern: 1) the context within which the plant is inserted and 
the type of utilisation for which it is intended; 2) the localisation, number, 
and extent of the infective processes present in the cortical tissues; 3) the 
architecture of the plant; 4) the evolution of the infective process in relation 
to the formation of the reproductive structures; 5) the susceptibility of the 
trees.  
Only after a careful reflection on these and on other considerations will it be 
possible to establish if and how to perform the sanitation by pruning or to 
proceed to the felling of an infected cypress tree. 

 
The context in which the plant is inserted and the type of utilisation for 
which it intended 
In Italy there are no natural woods of C. sempervirens. The species was 
diffused by man, and we can find it in formations of various types, from the 
more “naturalised” one – which is the wood characterised by spontaneous 
regeneration – to the more “man-made” type, which is the hedge. Each of 
these contexts requires a different approach in relation to felling and to 
pruning. 

Nursery. All dead and diseased plants of any age or form must be 
eliminated and burned immediately. This is in consideration of the fact that 
these infected trees can spread the disease with great facility to the 
surrounding trees, which live in cultural conditions that are very favourable 
to the pathogen, but also to prevent marketing from becoming a vehicle for 
spreading the disease. 



 48 

Forest systems. With this term we mean wood formations, either pure 
or mixed, of varying extent which, together with rows and isolated plants, 
contribute to characterising the structure of the Tuscan landscape. Since 
sanitation interventions, although possible within this cultural context of 
woods and groves, are technically difficult and economically unacceptable 
due to the costs that would derive from them, all diseased or dead plants 
must be felled and must be destroyed immediately all the and resulting 
infected material. The trunks can be utilised subject to decortications and 
to the burning of the infected residues, which must not remain on the 
workplace. 

Seed stands. Sanitation takes on particular relevance in seed stands, 
where the identification and felling of infected plants must be carefully 
conducted in order to eliminate from the stand potentially susceptible 
individuals capable of transmitting this characteristic to the progeny. 

Ornamental systems. These generally consist of small nucleuses (pure 
or mixed) or of isolated trees, rows, windbreaks, and hedges that are 
regularly subjected to pruning. In order not to avoid an excessive damage to 
the ornamental value and the functionality of these vegetal structures, 
several of which have also a historic-monumental value, each individual 
plant will have carefully to be examined and, when possible, submitted to 
surgical sanitation. 

 
Localisation, number, and extent of the infections 
Infections can develop in any part of the tree whatsoever, from the upper 
portion of the stem to the collar and the peripheral parts of the crown (Fig. 
48). In most cases, the initial infections are manifested in the distal portion 
of the branches, in the most external part of the crown (Fig. 49) where the 

Fig. 48 - S. cardinale attacks 
can affect different parts of a 
same crown. 

 
Fig. 49 - Top wilting and of some 
outer branches in the lower part 
of the crown. 
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cortical tissues are young and not yet protected by the extensive layers of 
outer bark that accumulate progressively on the adult organs. These 
infections develop with greater frequency upon the insertion (axil) of young 
twigs on the bearing axis, but can be localised also on the free surface of 
the twig. Upon insertion of the branches, more favourable conditions of 
humidity occurs, so there are greater possibilities of developing fruit bodies 
of the pathogen. Furthermore, given the abundance of parenchymal tissues, 
wounds from Scolytids (nutritional tunnels) or natural ones (radial fissures 
from the cold or from growth) are more frequent. Infections occur with 
greater frequency on the shoots situated in the apical part of the crown, but 
may also develop on the side branches, at different heights on the plant. 
Also organs such as the trunk and large branches, although protected by a 
thick layer of cork can suffer wounds due to abiotic (cold, hailstones, wind, 
mechanical damages, etc.) or biotic (insects, rodents, birds, ungulates, etc.) 
causes. Wounds enable the propagules of the pathogen that are present on 
the surface of the plant and in the environment to come in contact with the 
bark tissues and to give rise to the infective process (Fig. 50). Infections can 
also arrive on the trunk and branches due to the progressive development 
of the mycelium which, from the peripheral branches, proceeds in a 
centripetal direction (towards the trunk) until it reaches the plant’s main 
axis (Fig. 51). 

The infections localised on the upper portion of the plant’s stem produce a 
very large mass of propagules which, transferred to the lower parts of the 
crown, can give rise to new necrotic (secondary and tertiary )processes. For 
this reason, every delay in the sanitation operations reduces the 
possibilities of saving a plant. 

Fig. 50 - Bark necrosis due to 
S. cardinale infections oc-
curred at the base of a large 
stem. 

Fig. 51 - Dying branches due to 
S. cardinale infections develop-
ing on the stem. 
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When the infections are very numerous and active, the plants reveal a 
particular “susceptibility” to the pathogen. In these cases, in spite of the 
fact that it is possible to carry out the sanitation intervention, the plants 
remain predisposed to be affected by canker once again (Fig. 52). Moreover, 
when there are numerous cankers, it can be expected that these will be 
accompanied by other, not yet symptomatic infections, and for this reason 
are difficult to identify. These infections develop, and within a short time 
will become visible on the crown, revealing limited effectiveness of the 
interventions carried out previously. Persisting with excessive pruning risks 
to produce high costs and an aesthetic damage of the plant (Fig. 53). In 
these cases, it is advisable to consider felling the plant, which is all the 
more to be recommended if the number of infections is correlated to the 
progression of the infective processes, or rather to a constant increase of 
die-back.. Therefore it is advisable to fell the plants with numerous active 
infections scattered all over the crown, which occurs very frequently in our 
cypress plantations. 

 
Architecture of the plant 
Within the species C. sempervirens there exists a marked variability as far 
as the shape of the crown is concerned. On the basis of this traits, plants 
are classified into three morphological categories: with a narrow and 
fastigiated crown, with a wide crown, and with an intermediate crown. 
Different architectural types correspond to each of these categories (Fig. 54). 
Furthermore, the presence of bifid or polycormous plants is frequent in our 
cypress plantations, especially among cypress trees s with a fastigiated 
crown. 

Fig. 52 - An example of uneffective 
sanitation due to a) high inoculum 
pressure, b) marked susceptibility 
of the tree. 

Fig. 53 - When excessively re-
peated, sanitation cuttings are 
aesthetically unacceptable. 
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The fastigiated architectural type (Fig. 54 a3, a4), with numerous rising 
branches that are close to the trunk, which are very frequent among 
cypresses with tight crowns, often does not permit an adequate visual 
examination of the surface of the trunk and branches, thus making 
identification of the infections difficult. Moreover, the branches that is often 
ascertained on these plants does not favour an exact identification of the 
margin of the necrotic area, the delimitation of which is absolutely 
necessary for the subsequent sanitation operations. In addition to this, in 
many individuals with fastigiated branches that grow close to the stem, the 
section of trunk is often very irregular, with deep rib structures that hinder 
both the detection of the infective process and also the subsequent carrying 
out of the surgical sanitation (Fig. 55). 
Polycormous trunks make it possible to save a tree with sanitation 
sanitation intervention even when a good percentage of the crown has been 
damaged by the disease. This operation has greater limits on a 
monocormous plant, due to the consequences that would result on the 
aesthetic appearance and the functionality. 
In many trees with branches inserted horizontally on the trunk, both with a 
wide crown and a narrow crown (Fig. 54 a1, b1, b2, d1, d2), the main axis 
is often visible as far as the upper portion of the stem. Consequently, the 
necrosis and the resin flow on the branches and trunk can be identified 
with a certain facility, even in the absence of the classic blights (yellowing, 
browning) of the crown. 

 

 
Fig. 54 - Each of the different crown habit 
includes various architectural types. 

 
Fig. 55 - In fastigiated crowns, 
branches growing parallel to stem 
make proper sanitation difficult to 
perform. 
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Evolution of the infective process 
Crown symptoms become evident only when the necrosis has developed in 
the cortical tissues to the extent of girdling the axis of the affected organ. 
These can take place during the entire year, but are particularly frequent 
and evident during the spring-summer period, which is more favourable to 
the occurrence and development of infections. During this period, when the 
symptoms on the crown are more evident, it would be advisable to draw up 
a plan of interventions to be conducted before the autumn season, during 
which the parasite has the opportunity to reproduce and to spread. 
The progression of the infective and reproductive processes in the bark is 
faster in the younger organs of the plant, and is linked to their vigour and 
individual level of resistance. In the older plants and in those that live in the 
poor soils, the necrotic and reproductive processes generally develop more 
slowly. In these cases, the sanitation operations can have a greater 
possibility of success, even if they are carried out with a slight delay. 
The development of the reproductive structures of the pathogen, which 
takes place on the necrotic bark, includes the formation, maturation, and 
opening of the acervuli and the diffusion of conidia. The production of 
acervuli is closely correlated to the seasonal trend, and depends on the 
temperature and on the degree of relative humidity in the environment. The 
diffusion of conidia is linked to rainfall. During one year, there are – 
fundamentally – two production periods of acervuli: one in the spring, 
which is the more important one, and one in the autumn. 
On trees on which the infective process has occurred in the upper portion of 
the crown for a long time, the repeated productions of acervuli favour an 
accumulation of inoculum in the parts located below, which are easily 
subject to secondary infections (Fig. 2). For this reason, it is advisable to 
carry out the sanitation operations in the shortest possible time once the 
symptoms have been identified. 

 
Susceptibility of the individual 
The susceptibility of a tree is evaluated on the basis of the growth rate of 
the necrotic process, which depends on the degree of resistance of the plant 
and on the pedolimatic conditions. The susceptibility of a plant may be 
evaluated visually on the basis of the number, extent, and progression of 
the die-back. These indicators will have to be taken into due consideration 
at the moment in which the operator has to decide between pruning or 
felling . 

 
 

c) Symptoms and diagnostic features 

Generally speaking, the symptoms that characterise attacks of S. cardinale 
are easy to recognise. Testimonies to this are the numerous and repeated 
blighted crowns that involve many cypress formations in Tuscany and make 
it easy to identify diseased trees even at a distance. 
Die-back may regard one or several twigs, an upper portion of the stem, one 
or several branches, or a more or less large sector of the crown in relation to 
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the number of infections and size of the infected axis (twig, branch or stem), 
and to the span of time that the fungus is allowed for it to carry out its 
parasitic activity. 
If the necrotic process has been active for a long time on a branch, main 
branch, or upper portions of the stem, these can appear to be completely 
defoliated on the distal part, often showing at the same time yellowing and 
browning of the crown in the portions situated below that have been 
reached by the fungus only in recent times. (Fig. 56). In some cases, the 
infected axis may appear completely defoliated without showing any new 
yellowing (Fig. 57). This may be due to the reaction of the plant, which has 
been capable to activate an effective response in the cortical tissues and to 
block the infective process temporarily or permanently. But when this 
symptom appears on a main branch, this may indicate that the necrotic 
process has arrived at involving the trunk, starting from the point of 
insertion o the same branch. Defoliation of a branch may likewise be due to 
past attacks by Cinara cupressi, which are differentiated from the 
symptoms due to S. cardinale, as reported in another part of the text (see 
specific chapter). 

Another typical symptom of the disease is the exudation of resin, which 
accompanies the necrotic process of the cortical tissues from its beginning. 
Resin exudation may be more or less abundant, and depends on the 
individual level of resistance and on the vegetative vigour of the tree (Fig. 
58). In the nursery and in fertile soils all the metabolic processes, and thus 
also the reaction of the plant to the parasite are improved, so that the 

 
Fig. 56 - Cankers developing rapidly 
downwards from tops. 

 
Fig. 57 - Sometimes, after 
having developed downwards 
along the upper half of the stem, 
a canker can temporarily stop 
its progress. 
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production of resin is found to be greater. In the poorer soils and in the 
older plants, the metabolic processes are slowed down, and the production 
of resin may be reduced and at times absent. In these plants, a diagnosis of 

the infective processes may be difficult. 
The exudation of resin also accompanies 
simple wounds of the bark and of the 
wood. These types of wounds are 
frequent above all at the base of trunks 
as a result of accidental physical injuries 
(e.g.) due to parking of cars in an urban 
environment. These lesions are gradually 
healed and are often accompanied by 
evident scar tissues, unless they have 
been caused recently. They can be 
distinguished from cankers, because 
usually no distortion or depression are 
visible. Moreover, they do not show 
necrotic bark tissues, nor the production 
of acervuli on the bark surface. 
In cypress plantations where it is 
possible to use the elevated platform, it 
would be advisable to carry out a rapid 
investigation of the internal part of the 
crown and on the trunk also of the plants 
lacking in foliar symptoms, in order to 
investigate the possible presence of 

infections (cankers; resin flow) which have still not given rise to symptoms 
on the crown. A plant without visible die-back is not necessarily a healthy 
plant. 
 

 

d) The dignity of the plant  

In all contexts in which a sanitation 
intervention, in particular in gardens and in 
historical and monumental formations, it is 
necessary to preserve the aesthetic appearance 
of the tree and its functionality as much as 
possible, respecting its “dignity”. We can also 
recall that, heavy cuttings have consequences 
not only on the aesthetic appearance, but also 
on the anatomical-physiological response, to the 
point of compromising the functional 
equilibrium and the capacity to recover (Fig. 
59). It must be remembered that in cypress 
trees, as in many conifers, very large branches 
and main branches lack adventitious or latent 

 
Fig. 58 – Canker on stem with cracks 
exuding resin. 

Fig. 59 - An example of pro-
longed artificial life support 
on a cypress. 
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shoots; moreover, in the case of large sanitation cuts, the possibilities of 
recovering by shooting new vegetation are reduced. 
 
 
e) Infective process and stability of the plant 

Sanitation cuttings on crowns, or felling of a dead or compromised tree are 
not carried out with the intention of preventing the possible fall of branches 
or of the entire tree will fall, since the parasitic activity of S. cardinale 
involves only the cortical tissues, and does not alter the wood (xilema) at all. 
Death caused by S.cardinale does not influence the stability of the plants at 
least in the short to medium period. The branches dry up, lose their 
needles, become lighter and, given the architecture of the tree, which is 
often tapered, do not oppose any particular resistance to wind. Therefore, 
they do not break and almost never fall, unless root or collar and wood 
decay occur, but these are very rare in cypress trees killed by canker. 
The processes of decay of the wood on cypress trees evolve over very long 
times, and can be easily diagnosed. For this reason, there is the opportunity 
to intervene in good time by felling the tree.. However, this intervention 
should be performed in order to limit the formation of pathogen inoculum 
and the spread of the development of insects capable of spreading it. 
Armillaria mellea may be active in trees of gardens in which the soils are 
excessively humid: by penetrating into the root system of weakened plants 
(also due to attacks of canker in an advanced phase), it can cause root, 
mining their stability. 
Flattening and distortion caused by the necrotic process on the trunk of 
very susceptible adult individuals rarely constitute points of weakness as 
regards the mechanical strains of several meteoric agents (basically 
speaking, wind and snow). 

 
 

f) Indications for a correct approach in the field 

In carrying out sanitation on cypress formations infected by cortical canker, 
the operator inspects carefully the trees showing the symptoms of the 
disease. Usually, a plant infected by S. cardinale is recognised when the 
necrosis develops over the entire circumference and girdles the axis 
involved, causing the blight of the upper foliage. This gives rise to typical 
symptoms that are visible even at a distance. The crown tends first to 
lighten in colour and to become pale green, and then turns yellow (1-2 
months); it then takes on a reddish-brown colour (3-6 months) which, 
during the final phase, becomes ashen grey (6-12 months). Lastly, the 
branch remains completely defoliated (more than 12 months) (Fig. 60). 
Cankers not yet capable of producing foliar symptoms, but which are in a 
phase of active development, can be recognised in young bark where they 
appear as depressed, deformed, sometimes fissured areas, almost always 
accompanied by resin exudation (Fig. 61). When they are localised on or-
gans covered with a thick layer of outer bark, such as the trunk and large 
branches, the necrotic areas are not always visible. In several cases, they 
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are recognisable with cracks and fissures from which resin flows at times in 
copious quantities. 
Unfortunately, without the reference of the foliar symptom, many infective 
processes are not easily identified from a ground observation, especially on 
cypress trees with a fastigiated habit, which is characterised by branches 
that grow along the trunk and by dense crown which obscure the inside , 
thus complicating a visual examination. It may be easier to observe 

individuals of the horizontalis variety, on 
which the more open ramification makes it 
possible to have a better view inside the 
crown. For these reasons, it is advisable to 
proceed to a second recognition a few years 
after the first sanitation. This will make 
possible the identification and elimination of 
all those infections which in a first instance 
had escaped observation and which, in the 
meantime, have emerged. 
In order to establish which solution – between 
pruning and felling – best responds to the 
effective level of spread of the canker on an 
infected tree, it is necessary to evaluate the 
conditions of the plant on the basis of the 
criteria set out and then, by means of a series 
of synthetic considerations, to choose the 
option that, all things considered, appears to 
be the most appropriate one.  
When a cypress grove affected by canker is 
examined in order to plan sanitation 

 

Fig. 60 – Progressive discolour-
ation of the foliage following a S. 
cardinale infection represented by 
yellow-red- brown sequence; bare 
stems and branches represent the 
most advanced symptom. 

Fig. 61 – Resin exudation from 
cankered tissues which typically 
appear brown in colour. 
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interventions, it is easy to ascertain that the trees can be by the disease in 
the most varied ways, for example in the number and localisation of the 
infections and in the extent of the damaged crown. Therefore, it is not 
possible to use universal rules to define if it is better to prune or, rather, to 
fell a diseased tree. Since, equally, it is not possible to take into 
consideration all the various cases that may occur, we will show some 
“basic” situations which to trace back the different symptomatological 
pictures can be referred. We will furnish some practical indications for 
deciding between pruning or felling. These indications come from a 
knowledge of the biology of the pathogen and from experience developed 
during the course of sanitation works carried out during last years in 
numerous districts of Tuscany, as well as from a series of considerations on 
the results of the interventions performed. 
There are two fundamental situations to be referred to: 1) the disease is 
confined to twigs and main branches; 2) the disease has infected also the 
trunk. 

 
One or more infections on twigs and/or branches; the trunk is not infected 
Even if the necrotic action of S. cardinale may occur itself directly on the 
trunk and on large branches, generally most new infections develop on the 
peripheral parts of the crown in a basipetal (downwards) direction and 
towards the centre of the plant, more or less rapidly, depending on the 
environmental conditions and on the susceptibility of the tree. Intervening 
promptly when the cankers are limited to the most external portions of the 
crown represents the easiest, most effective, and most economical way to 
wipe out the infective process in a diseased plant. In this case, pruning 

operations can be performed with a certain 
speed, possibly even with scissors or other 
hand instruments, on small twigs and 
branches of small size. It would be even 
better to carry out the interventions at the 
moment in which the first yellowing and 
reddening become visible on the crown 
(Fig. 62). Waiting until the affected part of 
crown turns brown or ash grey and loses 
its foliage, leaving the branches bare, 
means giving the fungus more time to 
develop, thus offering it the possibility of 
originating new infections in other parts of 
the plant. 
When cankers in active development, even 
if they are limited to the peripheral organs, 
become numerous and involve various 
twigs and/or branches, this indicates a 
marked individual susceptibility. In these 
cases, even if it is materially possible to 
remove the overt infections, it is necessary 
to consider that other infections, which are 

Fig. 62 – An early symptom: sanita-
tion cutting is easy to perform and 
effective. 
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not yet symptomatic or which are difficult to see, may be in progress and 
that the tree will in any case remain strongly predisposed to be infected 
once again. On these plants, pruning rarely produce appreciable and long-
lasting results; generally, new symptoms tend to appear in relatively short 
times. In these cases, it seems to be advisable to fell the diseased tree. 
Where to make the cut. Before making a sanitation cut, it is always 
necessary to proceed to localise and to assess the extent of the necrotic area 
in such a way as to identify the point not yet reached by the mycelium of 
the parasite in which to make the cut. As is well known, S. cardinale is a 
bark pathogen that develops eminently in the living tissues of the bark, 
situated between the outer bark and the wood. The tissues colonised by the 
mycelium of the parasite are necrotic and are a reddish brown in colour; 
they have a fatty texture, because they are impregnated with resin (Fig. 63). 
In both a longitudinal and transversal section, the sectors of bark colonised 
by the fungus are easily distinguishable from the healthy bark, which has a 
white appearance (Fig. 64).  

In the older tissues of the canker, the resin dries up, the bark completely 
dehydrates and adheres to the wood below, becoming compact and difficult 
to remove, thus making difficult possible operations of surgical sanitation. 
Once the lower limit of the canker has been identified, in correspondence 
with which the bark is found to be white along its entire circumference, the 
sanitation cut will be made 10-20 cm lower down, in order to be protected 
against the possibility that a tissue lacking in visible deteriorations has 
already been reached by the mycelium of the pathogen. By operating in this 
way, the sanitation of an infected branch or main branch can be assured. 

Fig. 63 – a) Removal of the outer bark allows necrotic inner tissues (periderm) to be 
evidenced appearing brown in colour; b) proper sanitation cutting need to localize the 
boundary between the necrotic and the healthy bark, the latter is white in colour; c) the 
healthy bark can be easily detached from the underlying xylem. 

a b c 
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Naturally, it will always be necessary to follow the rules for pruning aimed 
at facilitating the vegetative recovery of the plant and the healing of the 
wounds made with the cuts (Fig. 65). 
It is important to realise that the simple removal of a dead twig or branch 
does not mean sanitation to be properly performed, but represents rather a 
sort of maquillage. This is an expensive cosmetic intervention of no sanitary 
value. Actual sanitation requires the identification and removal not only of 
the blight organs, but also of the cankered-infected tissues, where the cause 
of the disease resides. The intervention can be said to be effective and will 
give significant results over time only with the removal of all the infected 
tissues from the plant. Every time that doubt exists as to whether or not the 
infective process has been removed successfully, it is advisable to consider 
the possibility of felling the diseased tree. 
 

a b 

c d 

Fig. 64 - Transverse section of a cankered stem: a) necrosis girdling the stem; b) necrosis 
developed partially around the bark circumference; c) healthy bark all along the section; d) 
the necrotic bark is observable both in transverse and in longitudinal sense. 
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Fig. 65 - In red: organs infected by the fungus; in yellow: dying crown portions; in green: 
healthy crown. a, b) schematic description of cankered cypresses on which sanitation is 
impossible to perform; c) sanitation is possible but will produce severe aesthetic damage 
due to drastic cuttings; d) successful sanitation performed by removing a lateral branch; 
e) successful sanitation performed by removing the tree top; f) successful sanitation of a 
crown affected by multiple peripheral attacks; g) sanitation is possible but is executed 
with late thus causing aesthetic consequences; h) as above (g); i) sanitation of a 
policormic crown can have higher chance of success but can cause heavy aesthetic 
consequences; l) sanitation needs an accurate cut extended to the stem to remove all 
infected bark; m) sanitation needs some cuts extended to the stem to remove all the 
infected bark; n) detection of the boundary between necrotic and healthy tissues is always 
needed to execute a proper cutting. 

A B C

D E F 

G H I 

L M N 
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Infections on the trunk 
In these cases, it is necessary to make a careful examination of the 
localisation and extent of the necrotic areas on the trunk, in order to 
establish the suitability of a sanitation intervention. Infections on the trunk 
may take place directly, thanks to wounds and other lesions of the outer 
bark which expose the underlying cortical tissues, or arrive from the main 
branches due to the development of the fungus on a basipetal sense. 
The simplest case to be coped with occurs when the necrotic process 
involves the top of stem in limited manner. It will be possible to execute the 
sanitation with a good vegetative recovery of the plant (Fig. 66) by 
proceeding to the lopping with a cut to be done on the healthy tissues 

under the lower limit of the canker. 
Unfortunately, it is not possible to define 
precisely and unequivocally what will be 
the diseased portion of trunk above which 
it is no longer possible to choose for curing 
or for felling. In front of considerable die-
back of the upper portion of the stem, it 
will be advisable to choose for the better 
intervention on the base of considerations 
not only of sanitary measures, but also on 
aesthetic and functional ones. Although it 
may be acceptable to cut 2-3 metres of the 
upper portion of the stem of a plant that is 
18-20 metres high, this does not mean – 
indeed it is improbable – that the same 
operation should be proposed for a tree 
that is 10 metres high or less. In this 
regard, we must remember that conifers, 
including cypress , have huge difficulties in 
sprouting new shoots after consistent cuts 
have been made on large-diameter wood 
organs, due to the lack of adventitious 

shoots and to apical dominance. Moreover, when a necrotic process has the 
opportunity to act for a long time in the upper part of the crown, it is to be 
expected that secondary infections caused by the inoculum, which has 
descended due to gravity (with the stem flow ), have come to originate on 
organs located low down. Thus, in the presence of old infections, it is 
always advisable to carry out an in-depth examination from the bottom in 
search of possible flows of resin or other symptoms along the trunk and the 
main branches. If it is ascertained that the disease is actually present also 
in the lower parts, pruning the upper part will be useless and it will 
therefore be preferable to opt for felling. 
More in general, prior to performing a consistent pruning and removing an 
important portion of crown, it is advisable to verify the possible presence on 
the trunk and lower branches of infections that still have not produced 
symptoms visible at a distance. Experience has taught us that when the 
disease persists for a long time, even if the primary infection itself appears 

Fig. 66 - A tree top affected by bark 
canker: a prompt cutting will let the 
tree to be recovered with high 
chance of success. 
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to be removed the proper control of the disease is often impossible on the 
plant because of secondary infective processes that have originated over 
time. 
Bigger problems are encountered when the infections involve the 
intermediate or lower part of the trunk. When a main branch that is 
completely blighted because of an attack of S. cardinale , it is necessary to 
verify whether the necrotic process has or has not arrived at involving also 
the cortical tissues of the trunk, starting from the point of insertion of the 
diseased branch. If the necrosis has developed also on the trunk, the 
removal of the damaged branch does not mean sanitation. In this case, as 
in all cases of active necroses on the trunk, it is necessary to control the 
extent reached by the canker and, possibly, to provide for the complete 
removal of the infected part by means of a surgical operation. 
Elimination of the necrotic areas on the trunks, known as conservative 
surgery, consists firstly of identifying the outline of the canker-infected area 
through a debarking; subsequently, at a distance of several centimetres 
from the necrotic margin, the healthy bark is incised down to the wood. It is 
then removed by separating it. Lastly, using a scalpel, also the outer 
deteriorated part of the wood is eliminated, and the entire surface is 
disinfected (Fig. 67). We must remember that healthy bark is easily 
separated from the underlying wood. 
Infected bark has a reddish brown 
appearance, is impregnated with resin and, 
in dehydrating, tends to adhere closely to 
the wood underneath. The operations 
indicated are not always easy to carry out, 
especially when the main branches are very 
dense, the section of trunk has is sinuous 
and irregular , and the outer bark attains a 
considerable thickness, as is verified in the 
lower part of the adult trunk. Above all, this 
solution seems to be possible solely if the 
necrosis has developed in only a limited 
sector of the circumference of the trunk: in 
general, less than half. 
The disease offers greater possibilities for 
sanitation on plants with a polycormous-
type architecture of the crown. In fact, once 
it has been ascertained that the infections, 
even if consistent and numerous, involve 
only one or a few stems, it is often possible 
to provide for their elimination without, 
however, producing unacceptable repercus-
sions on the aesthetic appearance of the 
whole tree. 
As already mentioned, the sanitation interventions on cypress trees attain 
their utmost effectiveness when they are carried out promptly with regard to 
the outbreak of the symptoms on the crowns. In this way, in fact, it is easier 

Fig. 67 - A difficult conservative 
sanitation cutting made at the 
base of large stem. 
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to circumscribe and remove with certainty the infective process in the plant; 
in addition, the possibilities that the inoculum of the fungus will originate 
secondary infections are reduced. It would therefore be desirable to carry 
out the sanitation interventions as rapidly as possible after the symptoms 
have been seen. With this statement, we would like to sensitise the public 
and, above all, the private owners. As far as public institutions are 
concerned, we often observe that the times required by the administrative 
procedures for allocating the necessary funds and the progress of the calls 
for tenders are not really immediate. Speeding up bureaucratic matters with 
all the available instruments, so as to make the interventions as rapid as 
possible, would represent an indirect form of disease control that would 
have unquestionable benefits. 

 
Keep in mind: 

1. The simple removal of die-back has no sanitary relevance, 
and will be followed by the reappearance of new dieback; 

2. Effective sanitation requires the removal of the cankerous 
tissues in which the cause of the blight resides; 

3. Only by removing all of the infected tissues will the 
intervention be effective and give durable results ; 

4. It is advisable to take into consideration the felling of an 
infected tree every time that it is not possible to completely 
remove the infective process. 

 
 
g) Time period for executing the interventions 

You are reminded that the periods of the year most indicated for making 
sanitation cuts on cypress trees are those of the summer, when it is hot and 
dry, and those of the winter when it is cold. During those months, the 
inoculum of the fungus in the environment is reduced to a minimum, and 
the climatic conditions are less favourable for the development of new 
infections. Thus, both the surfaces of the cuts and the wounds inflicted 
accidentally on the plant are less exposed to the risk of infection. 
 
 
h) Disinfecting the wounds and cutting instruments 

It is always advisable to provide for protecting the cutting surfaces by 
means of luting (painting) with polyacetylvinyl glue (Vinavil®), to which an 
anti-cryptogamic product with a base of Thiophanate-methyl has previously 
been added in the proportions of 1-2% (10-20 g/kg). The frequent 
disinfecting of the cutting instruments with a 50% mixture of sodium 
hypochlorite and ethyl alcohol, or else with quaternary ammonia salts, is 
equally to be recommended for the purpose of guaranteeing a correct 
execution of the sanitation interventions.  
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i) What we can learn from the sanitation interventions performed up until now 

It is undeniable that the sanitation projects completed during the past 
decade in different provinces of Tuscany have contributed to alleviating the 
infective pressure of the pathogen on the regional territory, together with 
analogous initiatives realised by others (private individuals or public 
Administrations). It has likewise been a valuable occasion for preparing and 
qualifying numerous workers an intervention of such a complex nature. 
Yet the assessment of the effectiveness of the sanitation on ornamental 
formations of common cypresses financed by the Tuscan Region has at 
times not exhibited the expected results, which are certainly not those of 
having to verify – after very few years from the intervention – a discouraging 
reappearance of symptoms on sanitised crowns and the appearance of early 
symptoms of the disease on cypresses considered to be healthy at the time 
of the cuts. 
The reasons for a sanitation outcome that is below expectations can 
substantially be traced back to interventions that in reality are only  
pruning operations which eliminate the blighted part without, however, 
removing the infected part in which the cause of the disease resides. If the 
cankered tissues infected by the fungus are not identified and removed, the 
intervention takes on the connotations of a ‘maquillage’ that produces only 
a temporary effect of recovered health, due to the persistence of cankers 
that are still active on the trunk or large branches (fig. 68). Private owners 
of cypress trees and their insistence on preserving a severe diseased tree - 

and at times imposing - by cutting the 
dead portions of the crown have 
documented responsibilities in this, when 
logic would lead to a more drastic solution 
(tree felling ). 
For a proper sanitation it is important, 
therefore, to carry out felling and pruning 
operations with precision and with due 
attention. For example, proceeding in an 
overly-hasty manner can cause wounds, 
cortical lesions, or the breaking of 
branches, which then remain exposed to 
the risk of infection. For the same reason, 
it is important to avoid – within the limits 
of possibility – that trees fall onto the sur-
rounding cypresses during the felling op-
erations. Also in the use of mechanical 
means (e.g. elevated platforms), great care 
must be used in lateral and vertical shift-
ings, so as to avoid the breakage or cortical 
lesions to branches or stems. 
Acting in a negligent manner can also im-
pede careful inspections inside the crown 
in search of cankers, or overlook cankers 

Fig. 68 - On a bicormic crown, 
sanitation can be performed with 
higher chance of success. 
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that have developed on small branches, which can then extend 
progressively to other portions of the crown. 
Lastly, it is fundamental that the cuts be well executed and be capable of 
separating the diseased part from the healthy one. Once the cut has been 
made, operators must then be able to recognise, on the surface of the 
section, possible sectors of bark that are still infected (necrotic), so as to be 
able to provide for a further cut. 

 
 

So, when to sanitise? 
When the trees are a part of plantations or ornamental formations and in 
any case when they are in contexts that are easily accessible to mechanical 
means. 
As soon as the disease crops up in the peripheral parts of the crown with 
the first yellowing and reddening, it is possible to carry out the sanitation 
with certainty and relative facility. 
When neglected infected processes have been extended, progressively 
involving larger sectors of the crown, an intervention can always be made, 
but the probability of success will gradually be less and less. 
When the necrotic process is situated on the trunk, in some cases 
sanitation may be attained with appropriate surgical interventions. 

 
When to fell? 

When the infected trees are inserted in wooded complexes where the access 
of mechanical means is difficult or impossible. 
When the infections are numerous, in continuous progression, and are 
found to be distributed in various portions of the crown and/or on the 
trunk. 
When the elimination of the infected parts, although materially possible, 
produces many consequences on the aesthetic appearance of the plant. 
When the extension of even a single necrosis localised in the intermediate or 
interior portion of the trunk involves more than 50% of its circumference. 
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2.6 How to distinguish the damages caused by parasites? 
 

The two main sanitation problems in cypresses are the bark canker, caused 
by the fungus Seiridium cardinale, and a pest caused by the cypress aphid 
Cinara cupressi. 
Not everything that is blighted, is caused by the canker which is the most 
common and serious problem of cypress. 
The damages deriving to the cypress from the fungus or from the aphid 
need a different kind of attention in sanitation projects mainly aimed at the 
protection of cypress trees. In doing sanitation, the parts of crown that are 
desiccated as a result of massive developments of the aphid should not lead 
to conspicuous and inappropriate mutilations of the crowns or, even worse, 
to the unjustified felling of trees following a mistaken interpretation of the 
origin of the damages. It is important, therefore, to know how to distinguish 
between the two sets of problems. 
S. cardinale has been responsible for several decades of heavy losses in 
woods and in cypress formations , due to its capacity to renew its attacks 
seasonally and to spread itself progressively over the crowns. On the other 
hand, the aphid can occur with great harmfulness due to irregular and 
massive pollutations. During the lapse of time that separates the years 
characterised by the abnormal proliferation of Cinara, the presence of the 
aphid continues at levels of more limited harmfulness that are evidenced 
only sporadically on individual cypress trees or on limited stretches of 
hedges. 

 
a) Seiridium cardinale 

The first infections of Seiridium cardinale are usually located in the 
peripheral and higher zones of the crown (upper portion of the stem and 
distal twigs). The infections display themselves within a brief span of time 
with the blight of portion of the crown that are initially limited in their 
extent. Possibilities of a primary infection in inner sectors of the crown or 
on the bark of the lower parts of the trunk are not excluded, even if they are 
less frequent. Infections on cypresses are caused by the conidia of the 
fungus, which develop on adjacent diseased cypresses, and are diffused in 
the environment by wind and rain, by insects such as Scolytids 
(Phloeosinus spp.), which are regular guests of cypresses that are debilitated 
for all sorts of causes. 
S. cardinale gives rise to different simultaneous infections on the crown only 
rarely. In general, blights and dieback progress starting from a first 
infection or originating from this subsequently. The apical or distal infection 
leads very soon to a downwards proliferation of the symptoms in the same 
plant, in virtue of the copious emission of conidia of the pathogen, from the 
infected bark surfaces, which are readily carried downwards by rain and 
stemflow, which generate new infections (Fig. 69). 
When the climatic conditions are more favourable, on the more susceptible 
cypresses the S. cardinale attacks cause a pathological picture displaying 
with apical branches that are completely bare of leaves and have been visi-
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bly died for some time, 
bordered below by more re-
cent blights or by discol-
orations of the crown. At 
times, these symptoms are 
accompanied by other dead 
branches in the residual 
middle-lower portion of the 
crown (Fig. 70). The picture 
described will undergo a 
worsening over time, and 
will proceed – more or less 
rapidly – towards the com-
plete death of the cypress. 
Adult cypresses that are 
infected only in the lower 
or basal parts of the trunk 
survive longer. The slow 
longitudinal development of 

the canker causes blights only in limited sectors of the crowns. The collapse 
of the crown will occur only over longer times, when the bark necrosis has 
succeeded in extending to a broad part of 
the trunk’s circumference. 
In any case, in the sectors of the crown 
that have been seriously damaged by S. 
cardinale it is always easy to notice un-
evenly-aged desiccations. Twigs, 
branches and main branches with a re-
cently reddened foliage or in the phase of 
the first discoloration (yellowing) are visi-
ble next to portions of the crown that 
have been previously infected and are 
completely greyish and defoliated . This 
symptomatology is an exclusive charac-
teristic of the fungus. 
The emission in the bark of resin that is 
constantly associated with the cortical 
development of S. cardinale and that is 
visible also on lower sections of the trunk 
or on lower branches of the crown can 
remove all doubts as the cause of the 
damage. 
Another sure diagnostic element consists 
of the alterations caused by canker to the 
bark: while assuming a different evidence 
on wood organs of different ages, they 
can in any case be distinguished both on the long-dried and also on those 
in the process of dying. The deformations display themselves in the form of 

Fig. 69 - The propagules of the fungus are produced on 
infected bark surfaces and are readily carried 
downwards by stemflow, so generating new infections. 

 
Fig. 70 - S. cardinale infections on the
crown top are often followed by some
other infections in the lower part of
the crown. 
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bark cracks and healing barriers that the so-called canker generally with its 
normal spindle shaped on which the acervuli (blackish pustules measuring 
about 1 mm) develop during the humid seasons (Fig. 71). 

 

b) Cinara cupressi 

During the years of a strong and widespread pullulation of the cypress 
aphid, the symptoms of the infestation on the crowns of the common 
cypress can assume a different severity, depending on the individual 
susceptibility of the trees. 
At the end of spring the proliferation of the insect’s colonies that envelop 
most of the lignified twigs in thick sleeves, proceeding from the most 
internal ones towards the peripheral part, causes – at the end of spring – a 
marked and abrupt reddening of the foliage. In summer, smaller colonies of 
individuals can at times be localised in the more peripheral portions of the 
small twigs. The young cypresses that have been heavily attacked can be 
completely withered in short time; however, also an adult cypresses can die 
if they have been extensively colonised by the aphid (Fig. 72). In any case, 
the subsequent attacks of sub-cortical Scolytids (Phloeosinus spp) appear 
decisive in the final collapse of cypress trees already damaged by heavy 
colonisations of the aphid. These are attracted during the reproduction 
phase by the trees weakened by the phloem feeder. 
Usually, even when the C. cupressi attacks are extensively spread, common 
cypress can survive. 

Fig. 71 - A S. cardinale canker: the 
distortion of the stem and the resin 
oozing from bark cracks are 
observable. 
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The Cinara cupressi aphid gathers preferably in the lower parts of the 
crown, where the greater shadiness and humidity create conditions that are 
more suitable for its development. For this reason, the dead leaves caused 
by the suction action of the insect which lasts from the end of winter on and 
for a good part of the spring during the course of the numerous generations, 
are revealed in the lower or middle sector of the crowns, with a gradual and 
very visible attenuation of the symptoms in an upwards direction (Fig. 73). 
In the places where the parasitisation of the aphid has been more intense 
and prolonged, the infected crowns will reveal dead twigs due to the fall of 
the foliage even in subsequent seasons. 
Sometimes the aphid colonies succeed in developing evenly also in medium 
to high sectors of the crown, or even in its apical part (Fig. 74), causing in 
any case a reddening of the leaves and dead branches that are generally 
less serious as a consequence of a lower population density. Furthermore, 
the occurrence of dead leaves distributed unevenly, like leopard’s spots, 
along vertical bands, intermixed with intact foliage, is not infrequent as an 
effect of a non-homogeneous growth of aphid colonies inside the crown (Fig. 
75). 

 
Fig. 72 - Severe attack by the aphid 
C. cupressi throughout the crown. 

 
Fig. 73 - Often symptoms of C. 
cupressi are mainly localized to the 
lower part of the crown. 
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Even before the foliage undergoes the first discolorations and yellowing 
through the combined effect of the removal of sap and of the toxic salivary 
substances injected by the aphid into the vegetal tissues, the branches 
directly affected by the infestation and those beneath are covered with a 
dense translucent and sticky liquid emitted copiously by the aphid’s 
colonies: the parasitic honeydew. The saprophytic fungi of the “sooty 
mould” that constitute a very evident blackish cover over the photosynthetic 
organs of the infested plants develop on this sugary substrate. 
The dead leaves on the crowns have a rather rapid evolution, and in several 
weeks in May-June, entire crowns or sectors of these, of differing width and 
distribution, abruptly lose their colour and turn red. In the following weeks, 
the leaves turn dark and desiccate completely, remaining attached to the 
small branches. 
Damages to the crowns of the common cypress can also result from 
autumnal proliferation of the aphid, which however often go without being 
noticed because they are not very extensive, with the exception of nurseries 
where, also in this period, the infestation may be substantial. 
On the crowns of cypress trees even when made the object of intense 
aphidic parasitisation, defoliated branches will never be made visible next to 
those in the first phase of foliar fading; moreover, overflows of resin, which 
are always produced by cankered bark, will not be at all visible externally 
on trunks and branches. Much less will it be possible for depressions and 
cortical fissures to be seen. Instead, evident residues of “sooty mould”, in 
the form of blackish scabby coverings, will remain for a long time. 
 

 
Fig. 74 - Sometimes the foliage 
reddening caused by C. cupressi 
involves also the upper portion of 
the crown. 

Fig. 75 - Sometimes twig blight due to C. 
cupressi  is scattered on the crown. 
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 Cortical canker  
(Seiridium cardinale) 

Cypress aphid  
(Cinara cupressi) 

Localisation of the symptoms The first symptoms often involve 
small branches, and are generally 
localised in the apical and 
peripheral parts of the crown. 

The symptoms involve parts of the 
crown, and are more frequently 
found in the base and internal 
zones.  

Progress of the symptoms Symptoms of new attacks are 
revealed more frequently in the 
spring and autumn. Over the 
years, there is a development 
downwards of the symptoms on 
the same plant. The disease 
spreads regularly and 
progressively. 

In the spring, it is possible to see 
the colonies of the aphid creating 
a kind of sleeve on the young 
lignified branches. Cases of the 
proliferation of aphid populations 
that cause damage are sporadic 
and irregular over the years, 
depending on the climatic trend. 

Homogeneity of the symptoms The symptoms are unevenly aged. 
That is, on the same plant, bare 
greyish wood organs that have 
been dead for some time can co-
exist with branches that have 
reddish or yellowed crowns in the 
desiccation phase as a result of 
recent infections.  

Cases of reddening on the crowns 
occur mainly in the spring. They 
are sudden, uniform, or go in all 
directions, more or less of the 
same age, and involve more or 
less extensive zones of the crown, 
never single small branches.  

Presence of exudates Presence of resin flow, which at 
times is very abundant. Exuded by 
the cankers, resin flow can spread 
to the branches and trunk. 

No emission of resin. Presence on 
the leaves of a dense translucent 
and sticky liquid (honeydew), 
which is produced by the aphids 
during the suction action and is 
then colonised by the blackish 
fungi of the sooty mould. This 
forms a dark felt on the small 
branches involved in the attack. 

Deteriorations on the infected 
organs 

Presence, in general, of spindle-
shaped deformations on the axis 
of the infected organ (canker), 
which are characterised by 
fissures in the bark, depressions, 
and healing barriers, from which 
resin leaks. During the humid 
season, blackish pustules 
(acervuli) can be revealed on the 
cankers, measuring 1 mm in size. 

No permanent deteriorations are 
produced. The damage involves 
the leaves, but not the wood 
organs. 

Seriousness of the damages 
caused 

Very often, it is capable of killing 
the cypresses progressively, even 
if at very different times, 
depending on the age of the plant, 
on its susceptibility, and on the 
climatic conditions being more or 
less favourable to the pathogen. 

It can kill the common cypress 
only in exceptional cases, and 
often only if in concomitance with 
the intervention of corticolous 
coleopters (Phloeosinus), which 
are attracted by weakened plants. 
However, the damage is not 
progressive. 
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c) Phomopsis occulta and of Pestalotiopsis funerea 

Several fungal pathogens, such as Phomopsis occulta and Pestalotiospsis 
funerea, cause brownness and blight of branches and are much less 
dangerous than S. cardinale because, differently from the latter, they do not 
progress from one year to the next. With a little attention, these symptoms 
can be recognised from the ones caused by S. cardinale, because in general 
they involve small branches, often less than 1cm in diameter, and are 
localised in the external portion of the crown. Furthermore, they are 
numerous and even-aged, since they occur contemporaneously in several 
parts of the crown. S. cardinale rarely gives rise to multiple simultaneous 
attacks in different parts of the crown. The desiccations caused by P. occulta 
are not accompanied by resin exudation (Fig. 76). 
 

Fig. 76 - Twig blight caused by P. 
occulta is localized in outer part of the 
crown and is not accompanied by any 
resin flow.




