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A pest risk assessment was performed according to the EPPO Standard PM 5/3 to determine the
probability of introduction of Monilinia fructicola into the countries of the European Union
(EU) and its potential economic impact. Data on the biology of the pathogen were combined
with trade pathways and information on the use of commodities in order to quantify risk. On the
basis of the EPPO Standard, we concluded that there is a serious risk that M. fructicola could
become established in the EU, with significant economic losses as a result. This justifies the
phytosanitary measures currently in place in the EU.

Introduction

Monilinia fructicola is a serious fungal pathogen of stone fruit
crops in North and South America, Japan and Australia, and is
listed on the EPPO Al list of quarantine pests for Europe
(CABI/EPPQ, 1997) and in Annex I of EU Directive 2000/29
(EU, 2000). Two closely related species are indigenous in
Europe, Monilinia fructigena and Monilinia laxa. The three
species are commonly referred to as ‘the brown rot fungi of
fruit crops’. They cause blossom and twig blight and fruit rot
in rosaceous crops. Recently, a collaborative effort was made
to improve methods for the identification and rapid detection
of M. fructicola in a project financed by the EU (van Leeuwen
& van Kesteren, 1998; Corzzza et al., 1999). We consider that
there is a need to assemb.e and update information on M.
fructicola related to the probability of introduction of the
pathogen into the territory of the EU. Introduction is defined
as the entry of a pest resulting in its establishment (IPPC,
1999). We present a pest risk assessment on M. fructicola
according to EPPO Standard PM 5/3 (OEPP/EPPO, 1997).

Stage 1. Initiation

Identification of pest and PRA area

Name: Monilinia fructicola (Winter) Honey

Synonyms: Sclerotinia fructicola (Winter) Rehm
Taxonomic position: Fungi, Ascomycota, Helotiales
Common names: brown rot fungus, brown rot disease
(English); pourriture brune: des fruits (French); Braunfiule
der Friichte (German); podredumbre morena (Spanish).

The PRA area is defined as the countries of the European
Union (Austria, Belgium, Denmark, Finland, France, Germany,
Greece, Ireland, Italy, Luxemburg, Netherlands, Portugal,
Spain, Sweden, UK).
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Stage 2. Pest risk assessment

Section A. Qualitative criteria of a quarantine pest

Geographical criteria

The pathogen does not occur in the PRA area. It was found
once in Egypt on apple fruits (Ali & Morsy, 1972). It is hard to
verify this single record on the basis of the information given
in the publication. The pathogen is known to occur in North
and South America, the Far East (Korea, Taiwan, Japan),
Australia, Yemen and Zimbabwe (CABI/EPPO, 1997). There
are official records in South Africa dating back to the 1950s
(IAPSC, 1985), but the South African NPPO declares that the
pest is not now present. The situation is further complicated
by reports from some European countries that a Monilinia sp.
recently detected on stone fruits imported from South Africa
is M. fructicola (Anonymous, 1996; OEPP/EPPO, 1999).

Potential for establishment

The brown rot fungi of fruit crops have a wide host range,
comprising fruit and ornamental crops of the family Rosa-
ceae. M. fructicola is reported to occur widely in stone fruit
crops (peach, apricot, etc.). Vast cultivated areas of stone fruit
are found in southern Europe, and an overview of areas and
production is given in Table 1. Italy and Spain had the highest
production of stone fruits within the EU in 1995/1996. Peach
and nectarine are the most important crops. The climate of
southern Europe is comparable with that of California (US),
where M. fructicola is widespread (Schneider, 1996). There is
no reason to suppose that climatological conditions would
restrict the establishment of M. fructicola in Europe. M.
fructicola does not depend on specific vectors for propagule
dispersal. Conidia are readily dispersed by wind, water, all
kind of vectors (insects, birds) and man (Kable, 1965a;
Ogawa et al., 1975).
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Table 1 Area and production of stone fruit

Peach/nectarine Apricot Cherry Almondf Plum  ¢rops of EU countries in southern Europe in

(x 1000 ha) 1996*

France 32 18 16 NA NA

Greece 45 5 10 25 1

Italy 107 16 29 95 14

Portugal 11 1 4 42 NA

Spain 75 24 28 765 20
(x 1000 ton)

France 463 176 74 NA 270

Greece 935 47 42 NA 5

Ttaly 1743 126 145 93 189

Portugal 73 5 10 7.5 NA

Spain 892 194 76 227 145

NA, not available.
*Source: Eurostat, European Union, Brussels.
tData from 1995.

Potential economic importance
Moderate to high yield losses are caused by M. fructicola in
the USA and Auwstralia. In addition, the introduction of M.
fructicola into one of the EU countries would have serious
consequences for trade (both within the EU and with other
countries). A detailed account of the economic importance is
given in Section B.

Thus, M. fructicola satisfies the defining criteria for a
quarantine pest with respect to the PRA area.

Section B. Quantitative evaluation

Probability of introduction: entry
We distinguished two pathways that the pest can be carried
on: imported (stone) fruits and nursery stock.

Fruits. Imported fruits constitute the greatest bulk of
material on which the pathogen could be carried. EU
legislation (EU, 2000) requires that fruits of Prunus spp.

imported from non-EU countries between 15 February and
30 September are accompanied by an official statement
indicating that the fruits originate from a country/area
which is free from M. fructicola, or that fruits are carefully
checked and treated before transport in order to ensure that
they are free from this fungus. The quantities of fresh stone
fruits imported into the EU from regions where M. fructicola
is known to occur are given in Table 2. It is clear that most of
the imported fruits arrive in ports of western European
countries (UK, Belgium, Netherlands), and a relatively
small amount is imported directly by the main producers of
stone fruits in southern Europe. North America (Canada,
USA) as well as South Africa are the main exporting countries
(Table 2).

The pathogen is clearly able to survive transit. Wormald
(1954) reported that M. fructicola was found on more than
one occasion on fruits imported into the UK from the USA.
There have been recent detections on imported Prunus fruits

Table 2 Import of fresh stone fruits (apricot,

N. America  Argentina  South Africa  Australasia Otherst  Total  cherry, peach/nectarine, plum and aimond) in

France 474 118 1278 38 0 1958 EU countries from regions where M. fructicola
Greece 0 0 0 0 0 0 is endemic (in tons; data for 1998)*

Italy 119 153 453 15 0 740

Portugal 0 0 93 0 17 110

Spain 37 323 1987 0 8 2355

Belgium/Luxemburg 164 595 6634 9 0 7402

Netherlands 14 387 6751 24 62 7238

UK 6546 64 13201 179 51 20041

Germany 142 26 1958 18 4 2148

Sweden 932 2 0 0 0 934

Finland 203 0 0 0 204

Denmark 74 0 0 0 0 74

Ireland 0 0 0 0 0 0

Austria 0 0 0 0 0 [}

*Source: Eurostat Data Shop, Voorburg, The Netherlands.
+Zimbabwe, Brazil, Uruguay.
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(Anonymous, 1996; OEPF/EPPO, 1999). Visual inspection
readily shows the presence of the pathogen when sporulating
on fruits, but culturing is necessary to determine which of the
three Monilinia species is involved. When only lesions are
visible, other fruit pathogens may also be involved (Botrytis,
Penicillium). Currently, an ELISA-based detection kit is
being optimized by the Central Science Laboratory (CSL)
in York (UK) in order to identify M. fructicola quickly when it
is detected on imported fruits (C. Lane, pers. comm.). This
method, and others, were developed as part of an EU project
aimed at the development of diagnostic methods and a rapid
field kit for monitoring Monilinia brown rot of stone and
pome fruit, especially M. fiucticola. In the same project, M.
fructicola-specific primers were developed by Fulton &
Brown (1997) for in situ detection of M. fructicola on
imported consignments. However, intraspecific genetic varia-
tion in M. fructicola renders these primers less appropriate
(Fulton et al., 1999; Forster & Adaskaveg, 2000). Sets of
newly developed primers directed to other regions in the DNA
of the fungus can probably serve as an adequate tool for quick
detection of M. fructicola (Forster & Adaskaveg, 2000; (Ioos
& Frey, 2000).

After entry, fruits are widely traded in the PRA area.
Because the product is aimed for consumption, it has a
relatively small chance of arriving in the vicinity of suitable
hosts by comparison with nursery stock (see below). It is
evident from Table 2 that most shipments arrive at entry
points far from the main areas of stone fruit production in
Europe. Moreover, the bulk of imports arrive in Europe
during winter (November—March), when hardly any suscep-
tible host tissue is available in orchards for infection. Despite
this, infected fruits cannot be ruled out altogether as a path-
way: the fungus will survive transit and easily goes unnoticed,
while the volume of fruit imports is huge.

Plants for planting. Import of plants for planting of Prunus,
Malus, Pyrus, Cydonia and other Rosaceae presents the prime
risk for the introduction of M. fructicola into the EU. The risk
is not confined to visually affected plants: the fungus can
survive in twig lesions, and these are usually hard to detect. It
is therefore insufficient to restrict imports of plants for
planting from non-European countries to dormant material
(without leaves, flowers and fruits), as laid down in EU
Directive 2000/29 (Annex I1l, para 9). Dormant plants for
planting may still be latently infected. Such material planted
in nurseries may develop symptoms later, and eventually offer
the pathogen an excellent opportunity to infect other trees. For
this reason, strict care should be taken with the import of
plants for planting of rosaceous plants from countries where
M. fructicola is present. Further, the EU only allows import of
plants for planting of Cydonia, Malus, Prunus and Pyrus from
Mediterranean countries, Australia, New Zealand, Canada
and the continental states of the USA (Annexe III, para 18).
A further restriction is tha: import is only allowed from
countries known to be frez from M. fructicola or areas
recognized by the EU to be free from M. fructicola (Annex
IV/A1, para 15). The formulation of the EU regulations does
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Table 3 Import of trees and shrubs for the growing of edible fruits in EU
countries from regions where M. fructicola is endemic (in tons; data for
1998)*

France 62 UK 12
Greece 0 Germany 0
Italy 0 Sweden 0
Portugal 0 Finland 2
Spain 672 Denmark 0
Belgium/Luxemburg 0 Ireland 0
Netherlands 23 Austria 0

*Source: Eurostat Data Shop, Voorburg, The Netherlands.

not make it quite clear which countries are allowed to export
plants for planting of these genera to the EU. In the case of
Australia, New Zealand, Canada and the USA, where the
fungus is present, only the second possibility remains, i.e.
dormant plants for planting of these genera are allowed, but
only from areas in these countries that have been recognized
by the EU to be free from the fungus. The pest status of
different areas in those countries for M. fructicola is not clear
at present.

There is no specific data on import of plants for planting of
Rosaceae from outside the EU, only data on the import of
trees and shrubs in general (Table 3). Thus, Spain imported a
large volume of trees and shrubs from risk areas in 1998, but it
is not clear whether this included any of the key rosaceous
genera.

Establishment

Host plant preference, ecological niche. M. fructicola shares
common features with M. laxa, which is widely established in
European stone fruit orchards. However, differences in host
plant preference and ecological niche are reported from areas
where the two species co-exist. In the numerous publications
which describe the occurrence of M. fructicola and M. laxa in
the field, it is striking that M. fructicola is mostly found on
fruits (Ogawa et al., 1954; 1975; Boesewinkel & Corbin,
1970). In a survey in the major stone fruit-growing areas of
California (USA), Ogawa et al. (1954) found that 72% of the
isolations of M. fructicola came from diseased fruits. M. laxa
appeared to be more of a flower and twig pathogen, 83% of
the isolations of M. laxa coming from blighted flowers and
twigs. This confirmed earlier findings by Huber & Baur
(1941). Similarly, recent records from Australia state that
M. laxa causes flower blight in peach and apricot, but rarely
causes fruit rot (Penrose, 1998).

Among the many host plant species present in the PRA
area, we expect that peach/nectarine and apricot will be most
affected by the introduction of M. fructicola. Ogawa et al.
(1954) found 92% of the collected samples in peach to be M.
fructicola, in regions where M. laxa was dominantly present
but caused no harm in peach orchards. Zehr (1982) also stated
that M. laxa is less important on peaches than on other stone
fruits in the USA. In Europe, M. laxa is an important pathogen
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in peach, but damage is only serious in the flower and twig
blight phase of the disease (M.-Sagasta, 1977; Melgarejo
et al., 1986). An increase in pre- and post-harvest fruit
losses in peach/nectarine and apricot is likely to occur once
M. fructicola establishes itself in Europe. Moderate fruit
losses in plum caused by M. fructicola have been reported
from Ontario (CA) (Northover & Cerkauskas, 1994), but
workers in Australia stated that the pathogen is less important
in plum (Kable, 1969).

It is not very likely that M. fructicola will enhance damage

in the flower and twig blight phase of the disease. Although
M. fructicola causes wilting of flowers, Kable & Parker
(1963) found that subsequent invasion of twigs in sour
cherry was limited compared with M. laxa. In peach, the
severity of twig blight caused by M. fructicola seems to vary
per region. Willison (1937) and Biggs & Northover (1985)
reported the occurrence of perennial cankers in peach in
Canada, whereas Kable (1965b) did not find these in Aus-
tralia. It is likely that the extent of damage to twigs and
branches depends on environmental conditions. This is sup-
ported by data from Europe related to M. laxa (M.-Sagasta,
1977; Madrigal et al., 1994).
Survival and establishment. Survival mechanisms play an
important role in determining whether, after initial entry, a
pathogen becomes established. M. fructicola survives as
mycelium in mummified fruits, on which new conidial pus-
tules appear in spring. Kable (1965b) mentioned the fruit
peduncle as an important overwintering site in peach. M.
Jructicola can also survive in twigs and branches, and subse-
quently produce conidia on these plant surfaces in spring
(Jehle, 1913; Mix, 1930; Biggs & Northover, 1985). In
addition, apothecia of M. fructicola are regularly found in
the field, although not in all regions. Apothecia are found in
South Carolina and California (US) (Landgraf & Zehr, 1982;
Holtz et al., 1998), and also in South America (Uruguay;
P. Mondino, pers. comm.), but infrequently in Australia
(Jenkins, 1965; Kable, 1969). In contrast, the sexual cycle
plays no role in the life cycle of the two Monilinia
species occurring in Europe. Sexual reproduction generates
more genetic variation in populations, and this may have
quickened the development of fungicide resistance in
M. fructicola.

Current disease management practice in stone fruits to
control Monilinia consists of two or three fungicide sprays
around flowering (BBCH60), followed by one or two sprays
when fruits start to ripen (BBCHS81) (Riiegg et al., 1997; Zehr
et al., 1999). In the past, regular use of benomyl and
dicarboximides in spray programmes has led to the develop-
ment of fungicide resistance in M. fructicola in the USA,
Australia and Korea (Jones & Ehret, 1976; Penrose et al.,
1979; Osorio et al., 1994; Lim et al., 1998). The establishment
of fungicide-resistant M. fructicola strains in Europe might
aggravate problems in disease control due to lowered effi-
ciency of spray programmes. Fungicide resistance has been
found in M. laxa in the USA (Ogawa et al., 1984; Osorio et al.,
1994), as well as in Europe. Guizzardi et al. (1995) studied the

sensitivity of M. laxa isolates from Italian stone fruit orchards
to benomyl and dicarboximides, and found cultures which
grew on agar containing even a hundred times the normal
fungicide dose. Zehr et al. (1999) have shown that M.
Sfructicola can develop resistance to the new demethylation-
inhibiting (DMI) fungicides. If M. fructicola develops resis-
tance more quickly than M. laxa, this would make resistance
management more difficult.

An important aspect of the probability of successful estab-
lishment is the potential of an initially (very) small M.
fructicola population establishing itself in orchards where
M. laxa is present. A clear ecological disadvantage for M.
fructicola compared with M. laxa is that sporulation only
starts in spring when the temperature reaches 15-25 °C,
whereas M. laxa sporulates at 5-10 °C (Byrde & Willetts,
1977). The proportion of M. fructicola conidia in the envi-
ronment early in the season would thus be very low, mini-
mizing the probability of successful infection of host tissue.
Later in the season, however, when M. fructicola conidia
infect fruits, rapid lesion development and profuse sporulation
will enhance dispersal and, ultimately, the establishment of
the pathogen.

During the last century, M. fructicola has become estab-
lished in new areas where it was formerly considered absent.
Among these areas are Japan, Zimbabwe, southern Africa and
Yemen (Terui & Harada, 1966; CABI/EPPO, 1998). No
information is available about eradication measures taken
after the pathogen was first detected in these countries.
However, Batra (1979) has shown in the USA that it is
possible to eradicate an exotic Monilinia species from a
restricted area. M. fructigena was found on pear cv. Kieffer
in an experimental orchard in Beltsville in 1974/1975. This
orchard was subsequently destroyed and, since then, there
have been no reports of the occurrence of M. fructigena in the
USA.

Economic impact assessment

It is difficult to find exact yield loss data for M. fructicola in
the literature. Losses in stone fruits vary between years and
depend greatly on weather conditions around harvest time. In
plum, Northover & Cerkauskas (1994) estimated that total
preharvest fruit loss was 15-30%, despite a rigid spray
programme. In nectarine orchards, Hong et al. (1997)
recorded 8—10% fruit loss at harvest time as a result of M.
fructicola in 1995, whereas this was only 0.5% in 1996.
Similar variation in yield loss is reported by other workers
(Morschel, 1956; Kable, 1969). It is instructive to compare
present yield losses in European orchards caused by M. laxa/
M. fructigena with those reported for M. fructicola. Usually,
M. fructigena causes as much fruit rot as M. laxa in European
stone fruit orchards. In Switzerland, Riiegg & Siegfried
(1993) assessed fruit losses caused by Monilinia in three
sweet cherry orchards treated with regular fungicide sprays,
and found a low yield loss in two orchards (3—5%), and a
moderate loss at the third site (15%). No other quantitative
assessments of yield loss could be found for Europe.
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According to Byrde & Willetts (1977), M. fructigena is less
damaging than M. fructicoia in stone fruits. Thus, it is likely
that the introduction of M. fructicola will result in higher fruit
losses in stone fruit orchards in Europe.

The endangered area within the EU is concentrated in the
south (Table 1), and it is not only direct losses which should
be considered. It is likely that phytosanitary measures will
need to be taken to avoid further spread of the pathogen from
a region where it is initially detected (see below). Export
markets may be seriously affected. For countries such as
Spain or Italy, where intra-EU export trade in peaches and
nectarines amounted to 239 and 291 million EUR, respec-
tively, in 1998 (Anonymots, 1999), introduction and spread
would be disastrous.

It is hard to predict the extent of subsequent spread of M.
fructicola once introduced in a certain location. Certainly, if
export of fruits and nursery stock is not restricted from a
contaminated area or strong regulations are not applied, the
pathogen may be expected to spread quickly to other fruit-
growing areas within the EU. Although the pathogen can be
dispersed over large distances by natural means (wind,
insects, birds), it is likely that such spread will occur only
slowly compared with spread by trade pathways. Thus, con-
tainment measures would be desirable after the detection of
M. fructicola in a restricted part of the PRA area. An
indication of how quickly M. fructicola spreads can be
deduced from surveys worked out in California (US).
Hewitt & Leach (1939) reported that M. laxa was widespread
in all stone fruit-growing areas, whereas M. fructicola was
more localized in the peach-producing areas. A survey in
prune- and apricot-growing areas during 1982 and 1983
showed that both M. fructicola and M. laxa were widespread
(Michailides er al., 1987). Thus, M. fructicola had partly
displaced M. laxa in those crops, probably encouraged by
disease management practice: more than 50% of the prune
and apricot orchards harboured M. fructicola isolates resistant
to benomyl, whereas all M. laxa isolates found were sensitive
to benomy). In Europe, a sirnilar situation might develop over
time.

Final evaluation

The pest risk assessment given above is based on reliable
sources from the literature and statistical databases. Our
conclusions may be summarized as follows. M. fructicola is
present in many fruit-producing regions of the world, where it
causes considerable economic losses, but it does not yet occur
in Europe. The pathways for introduction are primarily
infected plants for planting (dormant material may be latently
infected) and, in the second instance, infected fruits. Although
there is little risk that infected fruits arrive directly in
nurseries, they may be thrcwn away in private gardens and
could possibly infect fruit trees in such gardens. Ultimately,
nurseries may also become infected. This risk, although in
itself not as large as that arising from imports of latently
infected nursery stock, may yet be serious because of the huge
volume of fruit imports. Once introduced into Europe, the
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fungus is almost certain to become established as climatic
conditions in the EU are favourable. Once M. fructicola
establishes itself in EU countries, crop losses are expected
to increase markedly especially in peach, nectarine and
apricot. The costs of control will increase, and control
measures may become less efficient because of the develop-
ment of fungicide resistance. Export markets may also be
affected. The categorization of M. fructicola as a quarantine
pests for the European Union is thus clearly supported.

Imported fruits form an important pathway by which the
pathogen can enter EU countries. Chances of establishment
are highest when fruits are imported during the growing
season in the EU countries, and EU legislation has anticipated
this by demanding an official document that fruits originate
from countries free from M. fructicola or from areas recog-
nized as being free from this pathogen, or that the consign-
ment has been carefully checked and treated, in the period
from 15 February to 30 September (EU, 2000). In recent
years, Monilinia isolates identified as M. fructicola have been
detected in Prunus fruits from South Africa (Anonymous,
1996; OEPP/EPPO, 1999). Although this country is officially
declared free from M. fructicola, the voluminous imports
from this country (Table 2) raise questions about the actual
risk. In general, extension of the period during which fruit
imports are to be inspected for the presence of the fungus to
the entire year would seem reasonable.

Entry of the pathogen on plants for planting would increase
the chances of establishment of the pathogen considerably, as
spread takes place easily in tree nurseries. Strict import
regulations have been adopted by the EU. However, if
material from infested countries (Australia, New Zealand,
Canada, the continental states of the USA) actually enters the
EU, the requirement for plants for planting to be dormant will
not cover the risk adequately.

The fungus has been detected rather rarely on imported
consignments in recent years, and this could be because
restrictions on imported produce work out so well. However,
it might as well be that the intensity of sampling is low and the
quality of the inspection regime is suboptimal. Well-defined
instructions with respect to the recognition of disease symp-
toms for the inspectors working at dock sites and harbours are
crucial. Anyhow, despite considerable trade, M. fructicola is
still absent in European fruit orchards. Nevertheless, if the
pathogen is introduced in European orchards in future, we
believe that eradication or containment measures provide the
best means to minimize the economic impact for the EU as a
whole.

Acknowledgements

The research for this paper was carried out as part of a PhD
study of the first author at the University of Wageningen. We
thank M. Bergsma-Vlami, M. Boerma, S. Carvalho,
P. Melgarejo and S. Murolo for providing statistical data,
and N.M. Horn and M.J.P.J. Jenniskens for checking and
improving the manuscript. This study has been carried out



486 G. C. M. van Leeuwen et al.

with financial support from the Commission of the European
Communities, Agriculture and Fisheries (FAIR) specific RTD
programme, CT 95-0725, ‘Development of diagnostic meth-
ods and a rapid field kit for monitoring Monilinia brown rot of
stone and pome fruit, especially M. fructicola’. It does not
necessarily reflect its views and in no way anticipates the
Commission’s future policy in this area, nor that of the Dutch
Ministry of Agriculture and Nature Management.

Evaluation du risque phytosanitaire pour les
pays de I’'Union européenne (comme zone
PRA) sur Monilinia fructicola

Une evaluation du risque phytosanitaire a été réalisée en
conformité avec la Norme OEPP PM 5/3 pour déterminer la
probabilité d’introduction de Monilinia fructicola dans les
pays de I’Union européenne (UE), ainsi que son impact
économique potentiel. Des données sur la biologie du patho-
geéne ont été combinées a des filiéres commerciales et a des
informations sur I’utilisation des marchandises, afin de quan-
tifier le risque. L’utilisation de la Norme OEPP nous a permis
de conclure qu’il existe un fort risque que M. fructicola
s’établisse dans I’UE et y provoque des pertes économiques
importantes. Ce risque justifie les mesures phytosanitaires
déja prises au sein de I'UE.

OueHka chutocaHuTapHoro pucka (PRA),
KoTOpbIN npeactasnsaeT Monilinia fructicola
Ansa cTpaH EBpocotosa (B kauecTBe apeana
A®P)

Jns onpeneneHus BEPOATHOCTH HWHTPOAYKUMH Monilinia
Sructicola B ctpanbl EBpocoio3a M TOTEHLUMAIbHOIO 3KO-
HOMHHYECKOTo yuiepda MNpoBOAWIACh OLEHKa (UTOCaHH-
TapHOTO pHCKa B COOTBETCTBHH co ctanaaptom EO3P PM
5/3. B Uenfx KOMMYSCTBEHHON OLICHKH TAaKOro pHCKa
ZaHHble N0 6MONOrUK naroreHa ObUTH COMOCTAB/EHBI C TOP-
TOBBIMH TNYTAMH €ro NPOHHKHOBEHHA W HHGopMmammei o6
HCIob30BaHuM TOoBapoB. C mnomolubio crangapra EO3P
aBTODBI NIPHLLTH K 38K/II0YEHHIO, YTO CYLIECTBYET Cepbe3Has
ONacHOCTb TOro, 4To Monilinia fructicola Moxer akkinma-
TH3upoBathcss B EC, 4TO npuBeeT K CyLIECTBEHHBIM
JKOHOMHUYECKHM MOTEPAM. DTO CIYKHUT 00OCHOBAaHHEM [UIA
TeX (PUTOCAHMTAPHBIX Mep, KOTOpblE B HACTOMALLEE BpPEMs
npuHuMaroTes B EBpocotose.
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