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AN OVERVIEW OF THE HISTORY OF THE CHESTNUT
BLIGHT EPIDEMIC IN SLOVENIA
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Abstract:

Chestnut blight appeared near the town of Nova Gorica in Slovenia in 1950, but it had most likely been
introduced into the country as early as 1940. Quarantine measures were immediately implemented and a special
commission was created to fight the disease. The Commission's role was to organize all chestnut blight-related
actions, submit new regulations and conduct a broad-based research program. The research work focused on the
following areas: finding resistant sweet chestnuts; selecting, introducing and breeding Chinese chestnut;
inducing mutations in the seeds of the sweet chestnut; investigating the role of bees in spreading disease;
determining the longevity of spores and mycelium in infected bark; disinfecting wood and seeds; preventing
new sprouts from infected stumps; and searching for antagonistic microorganisms. All research work and
attempts of eradicating or stopping the disease were abandoned in 1969. Hypovirulence of the chestnut blight
was presumed to have appeared in Slovenia in the mid-fifties, but was clearly firmly established by the mid-
sixties as photographs of harmless superficial infections show.

Key words: chestnut blight, Cryphonectria parasitica, history, Slovenia,
hypovirulence

PREGLED ZGODOVINE EPIDEMIJE KOSTANJEVEGA RAKA V
SLOVENLII

Povzetek

Kostanjev rak je bil ugotovijen leta 1950 v okolici Nove Gorice, vendar je bil v Slovenijo najverjetneje vnesen
Ze leta 1940. Karantenski ukrepi so bili vpeljani takoj; osrednjo viogo v boju proti bolezni je dobila posebna
komisija, ki je organizirala vsa operativna dela, predlagala nove predpise, njeni &lani pa so opravijali tudi
obsezen raziskovalni program. Raziskovalno delo je bilo usmerjeno v iskanje odpornih genotipov pravega
kostanja; vnos kitajskega kostanja, njegovo selekcijo in Zlahinenje; induciranje mutacij v semenih pravega
kostanja; ugotavljanje pomena Cebel pri razsirjanju bolezni; dolocanje dolgoZivosti trosov in podgobja v
okuZeni skorji; razkuZevanje lesa in semena; prepredevanje odganjanja iz panjev, iskanje antagonisticnih
mikroorganizmov. Vse raziskovalno delo in poskusi izkoreninjanja ali zaustavitve bolezni so bili opuséeni leta
1969. Hipovirulenca kostanjevega raka je bila v Sloveniji verjetno Ze v sredini petdesetih let, nedvomno pa v
sredini Sestdesetih, kar potrjujejo fotografije neskodljivih povrsinskih okuzb.

Kljucne besede:  kostanjev rak, Cryphonectria parasitica, zgodovina, Slovenija,
hipovirulenca
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1 INTRODUCTION
UvoD

The chestnut blight epidemic (Cryphonectria parasitica (Murrill) Barr, sin. Endothia
parasitica (Murrill) P.J. & H.W. Anderson) in North America and Europe is an example
of a plant disease that man has been unable to stop or suppress despite great effort. The
actions undertaken to stop its spread were the result of the knowledge and organizational
capabilities of the state at the time when the disease was first discovered. No overview of
the work conducted to fight the disease was carried out for what now comprises the
territory of Slovenia, but which was then a republic of the former Yugoslavia. Therefore,
most of the data on this subject is dispersed among unpublished manuscripts or are only
available in Slovenian or Serbo—Croatian, making such data inaccessible to foreign forest
pathologists. The actions undertaken, their organization, and research on the disease itself
is useful historical information that may give us insight into problems connected with
attempts to eradicate new diseases in the future.

2 THE OUTBREAK AND OFFICIAL REACTIONS
[ZBRUH IN PRVE URADNE REAKCIJE

The chestnut blight in Slovenia appeared in sweet chestnut trees (Castanea sativa Mill.)
in 1950 near the town of Nova Gorica (the Panovec forest), about 4 km from the Italian
border (KRSTIC 1950). The reaction of the relevant state agencies to C. parasitica
presence was immediate and comprehensive. The Slovenian Ministry of Forestry issued a
circular about the disease symptoms and how to suppress it within a week from first
identification of the disease (Oct. 27 and Nov. 3, 1950). The federal government also
ordered a visit to the site of the outbreak by forest protection experts from all the
Yugoslav republics in order to acquaint them with the disease and enable them to perform
disease surveys over the entire territory of Yugoslavia the following year (Dec.7 - 8,
1950). The first ordinance concerming chestnut blight mandated the immediate reporting
of disease cases to the forestry organization, instant felling of diseased trees as near to the
ground as possible, the debarking of the wood and stumps, the burning or burying (0,5 m
deep in the ground) of all diseased branches, bark and felling remains at the felling site,

as well as a prohibition against transporting chestnut wood out of the infected area
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(Odredba o ukrepih..., 1951). A supplement to this ordinance banned the export of sweet
chestnut seeds, scions and plants from the diseased area (Odredba o dopolnitvi..., 1951).
All the restrictions valid for the sweet chestnut were also put into force for oak wood,
plants, scions and seeds after the disease was also found in oaks (Odredba o
spremembi..., 1952). In 1952, the federal government banned the rail transport of
chestnut and oaks from the infected area. In 1955, an ordinance was issued prohibiting
the import of sweet chestnut wood, scions and saplings from other countries (Pravilnik
o..., 1955).

In March 1952, the “Permanent Mixed Republic Commission for the Suppression of the

Chestnut Canker” (hereafter, “the Commission”) was established by the Council for

Agriculture and Forestry of Slovenia. The word “mixed” was used to designate the

structure of the Commission and its inclusion of various experts, seven in total, from

various forestry and agronomy research organizations, forestry organizations, and the

republic administration (HOCEVAR 1962). This Commission had a central role in

subsequent efforts to fight the disease. Its tasks were:

® to evaluate measures taken against the disease to that time,

e to establish the extent and impact of the disease,

¢  to submit stringent measures aimed to eliminate the disease,

* o inform the residents of an infected area about the disease, its importance and the
damage it produces, and justify measures against the disease,

e to enforce strict quarantine measures with the collaboration of forestry organizations,

e to inform authorities about its work and problems connected with disease
suppression,

e to determine necessary funding and

e to cooperate with authorities in other republics of Yugoslavia.

All the actions and new regulations in successive years were proposed by the
Commission and its members undertook to carry out a wide-ranging research program.

From its inception, the Commission’s goal was to prevent the disease from spreading to
the inner part of the country. The sweet chestnut growing area is divided into two distinct
regions of Slovenia: the first is the submediterranean phyto-geographical region in the
west of the country and the second is the continental region to the center and east of the
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country (WRABER 1956). The two regions are divided by an approximately 35 km wide
zone (at its narrowest point) of forest with calcareous soils that do not sustain the sweet
chestnut. The submediterranean region is comprised of about 2.500 ha of sweet chestnut
and the continental part of about 22.500 ha (the area values given represent pure chestnut
stands, although the overall area of mixed chestnut forests was about 250.000 ha). The
standing wood volume of sweet chestnut was estimated to be more than 1 million m’,
which was the fourth largest standing volume of broadleaves in Slovene forests after
beech, oaks and hornbeam.

By 1952, the Commission had proposed the formation of special survey teams, including
experienced foresters working in diseased areas who knew the disease symptoms
thoroughly and were able to determine the disease. These teams inspected stands of sweet
chestnut in the central part of Slovenia twice a year (two 10 days periods: May 20-30 and
September 20-30) through the mid-sixties (HOCEVAR 1956a,b, HOCEVAR 1969a).

Four sanitation teams, each comprised of five experienced forestry workers, were created
to conduct all prescribed quarantine measures in the infected area (HOCEVAR 1952,
SEBENIK 1956). The sanitation teams performed the majority of their work in state
forests. Private forest owners were rarely allowed to fell diseased trees and then only
under the supervision of the sanitation teams (HOCEVAR 1956a,b).

A poster with color drawings of the disease and information about fighting it was printed
and 1.500 copies were distributed in 1952 and again in 1956. A popular booklet was
issued with a detailed description of the disease and biology of the pathogen, as well as
methods to control it and the obligations of forest owners (HOCEVAR 1952). Four
thousand copies of the booklet were delivered free of charge. Every year from 1951 to
1959, the Commission organized seminars for foresters working in uninfected areas in

order to acquaint them with the symptoms of chestnut blight and with the prescribed
quarantine measures (HOCEVAR 1962).
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3 THE PROGRESSION OF THE EPIDEMIC
NAPREDOVANIJE EPIDEMIJE

After Italy, Spain and Switzerland, Yugoslavia was the fourth country in Europe to be
struck by chestnut blight. In the year following its discovery, the disease had aiready
spread to 212 ha of chestnut stands within 9.000 ha of forest area near the Italian border.
There were strong indications that the disease had been established well before these
larger outbreaks appeared (SEBENIK 1951a,b, SEBENIK 1956, HOCEVAR 1956a,b).
This is based on the appearance of the disease 35 km from the border of Slovenia in Italy
near the town of Videm (Udine) as early as 1939 and an increased felling of dead sweet
chestnut in the area approximately 10 — 12 years before the outbreak in 1951. However,
the lack of a forestry service during the Second World War and afterwards during the
Anglo-American military control of the area, until 1948, meant that it was almost
impossible to act on these observations. The newly established forestry service, however,
ascribed the greater number of dead chestnuts between 1948 and 1950 to ink disease
(Phytophtora cambivora (Petri) Buism.) (KRSTIC 1950, SEBENIK 1951b). The final
conclusion about the introduction of the chestnut blight into Slovenia has been that the
disease was introduced before the Second World War, namely in 1940 (SEBENIK 1956,
HOCEVAR 1956a,b). In 1951, infections with C. parasitica were found on 20 oak trees
Quercus petraea (Matt.) Liebl. and its hybrids with Q. robur L. (KRSTIC 1952); they
were later also found on Q. pubescens Willd. (HOCEVAR 1956a,b).

There were slight differences in area reports, as well as slight differences in the extent of
disease progress in subsequent years. The most reliable data were reported by Stana
Hodevar, a member of the Commission, and Mithat UsCuplié; these data are combined
and quoted here (HOCEVAR 1956ab, HOCEVAR 1962, HOCEVAR 1969a,
USCUPLIC 1961, USCUPLIC 1962).

An intensive search for the disease in 1951, a year after identification of the fungus,
revealed 15 disease foci covering 212 ha. In 1952, thirty newly diseased stands were
found and the entire diseased area comprised 610 ha of chestnut forests. The first
infection in the district of SeZana was also found in 1952. At this point, the entire county
of Nova Gorica was considered to be infected and, therefore, a systematic inventory was

no longer conducted in this area. An intensive search for the disease in uninfected areas
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in the rest of the submediterranean region revealed a total of 53 foci up to 1955,
comprising 1.813 ha of chestnut stands. By 1956, the disease had been found in sweet
chestnut in previously uninfected areas of the submediterranean region. Thus, by 1956
the entire submediterranean region was considered infected (an equivalent of 2.500 ha of

pure chestnut forest).

In 1956, two disease foci in the central part of Slovenia were detected: one in Ljubljana
and the other near Sevnica (respectively, about 45 and 90 km from the infected area). The
infection in Ljubljana (Cankarjev vrh) comprised only a few trees, which were
immediately felled; however, by 1958 the disease had already progressed to 36 ha and by
1962, to 60 ha. The infection near Sevnica (Topolovec hill) was 0,5 ha in size and was
successfully exterminated. In 1959, new disease foci were found near Vrhnika (20 km
from Ljubljana) and Skofja Loka (25 km from Ljubljana). In 1960, new infections were
found near Litija (30 km from Ljubljana) and in 1961 near Celje (70 km from Ljubljana).
All these infection foci expanded in the following years and the disease quickly infested

all areas of Slovenia containing sweet chestnut trees despite strict quarantine measures.

In 1956, chestnut blight was found near Opatija in Croatia (KISPATIC 1956) and in 1961
near Cazin and Velika Kladu3a in Bosnia, where the disease has already extended to 721
ha and to individual trees at two distant locations. It was later concluded that the disease
had probably been introduced 5 — 6 years prior to its detection (USCUPLIC 1983).

In Yugoslavia, disease progression was characterized by the absence of a defined disease

front and by outbreak points far from existing diseased areas.

4 MEASURES AND RESEARCH UNDERTAKEN TO SUPRESS
THE DISEASE
UKREPI IN RAZISKOVALNO DELO ZA ZATIRANJE BOLEZNI

4.1 THE SEARCH FOR RESISTANT SWEET CHESTNUT TREES
ISKANJE ODPORNIH GENOTIPOV PRAVIH KOSTANJEV

In the early sixties, forestry organizations in the infected submediterranean area started to
search for disease resistant sweet chestnut trees (HOCEVAR 1969a). By 1965, 40 healthy
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trees, detected in an area that had been infected for 15 years, had been registered. Eight of
the most promising specimens were selected and each was inoculated with eight different
isolates of C. parasitica showing variable pathogenicity. After four years, the effect of
the disease on the inoculated trees was varied: two trees had died, two were surviving and
“their regeneration was stronger than the infectious capabilities of the fungus,” while the
results for the remaining trees were inconclusive. HLISC and HOCEVAR (1969)
concluded that there was only a very small probability of finding a resistant domestic

sweet chestnut.

A study to determine whether sweet chestnut trees from the rest of Yugoslavia might
contain resistant varieties had been carried out during the 1950's with no success.
Saplings grown from 42 kg of seed collected in Macedonia, Serbia, Croatia and Bosnia
and Herzegovina, as well as saplings brought from Bosnia (100 saplings), Serbia (100
saplings), and Macedonia (200 saplings) were collected in a forest nursery in the infected
area. All the saplings were inoculated with a spore suspension and mycelium of C.
parasitica in 1954 when they were 3,5 - 4 m high with a 3 cm dbh. All of these trees died
during the year following the inoculation (HOCEVAR 1969a).

4.2  DISINFECTION OF WOOD AND SEEDS
RAZKUZEVANIJE LESA IN SEMENA

It was forbidden to transport infected chestnut wood from sanitation felling out of the
infected area due to quarantine measures. The wood was exported to Italy, mostly to the
tannin producing factory in Cedad (Cividale del Friuli). This export was stopped in 1955
and the Commission proposed disinfecting the wood prior to transport to tannin
extraction factories in undiseased areas in Yugoslavia. At the beginning of the fifties,
there were three tannin extraction factories in Slovenia (in Sevnica, Soitanj and
Majsperk) and four in Croatia (in Belidce, Sisak, Zagreb and in Djurdenovac). They used
about 126.000 tons of sweet chestnut wood (302.000 scm) per year (SUCIC 1956).

In 1956, the federal authority allowed the tannin producition factory in Sevnica (in the

central part of Slovenia) to import sweet chestnut wood from an infected area on
condition that all the wood be debarked and disinfected for 5 minutes in a 5 % solution of
40 % formaldehyde. The regulation was based on experiments by JaneZi¢, which were
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only published later (JANEZIC 1964). Railroad wagons were also disinfected with
formaldehyde after the transport of the disinfected chestnut wood. At railroad stations in
diseased areas, special concrete reservoirs for the disinfection of chestnut wood were
built. Disinfection was controlled by special quarantine supervisors. The possibility to
sell sweet chestnut wood from infected areas enabled the Commission to intensify the
felling of diseased trees. After the introduction of these measures, the annual felling of
sweet chestnut was raised to 8.000 m® in 1956 and to an average of 3.000 — 4.000 m’ in
subsequent years. Before these measures were introduced, sanitation felling over the
entire infected submediterranean area totaled approximately 8.000 m® between 1950 and
1955 (HOCEVAR 1962).

The Commission had been very concemed since the outset of the disease with the
possibility of the disease being spread by infected sweet chestnut seeds. In the
submediterranean region yearly production of sweet chestnut seeds was approximately
450 t, about 200 t of which was the top grade "marroni” edible chestnut. There was a
"black market" for the marroni type chestnut seed from disease free areas (Ljubljana,
Kranj, Jesenice, and Celje, as well as Reka and Zagreb in Croatia), so the seed was
smuggled in despite the ban (HOCEVAR 1956a,b). Janezi&'s experiments from 1953
found that in diseased stands 1 kg of chestnuts (about 150 seeds) can carry 5.632 —
87.240 conidia and 912 — 3.240 ascospores (JANEZIC 1964). Disinfecting the seeds
requires approximately 30 minutes of immersion in 0,5 % solution of 40 %

formaldehyde.

By 1953, the Flores company from Sempeter near Nova Gorica had built a reservoir for
disinfecting seeds and received permission to sell the seeds. One member of the
Commission was personally responsible for supervising seed disinfection and certifying
the seeds to be sold. As the Commission did not intend to create a monopoly, they
allowed two other firms to built disinfection reservoirs and collect seeds from private
forest owners. In spite of these measures, the "black market" was still active and, in 1954,
the Commission ordered disinfection reservoirs built wherever seeds were purchased
from private forest owners and at railroad stations. The police were brought in to inspect

produce and vegetable trucks, because seeds were often smuggled under vegetables.

Announcements on metal signs containing information on businesses where seeds could
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drevesca iz semen maronov in 28 drevesc iz povprecno velikega semena, ki so zarascali s

kostanjevim rakom okuZene rane.

Komisija je leta 1954 prepovedala prevoz cebel v okuzeno obmodje in iz njega zaradi
predpostavke, da Cebele verjetno prenasajo trose kostanjevega raka. Po Sestih letih
neuspelih poskusov izolacije trosov iz éebel in iz peloda so prepoved preklicali.

Iskali so antagonisticne mikroorganizme, ki bi jih lahko wuporabili za zatiranje
kostanjevega raka. Najulinkovitejsa je bila gliva Penicillium rubrum, ki se Je uspela
obdrZati v ranah na pravem kostanju v naravi in je zmanjsala okuzbo umetno narejenih
ran na skorji pravega kostanja za petkrat v primerjavi s kontrolo. Do prakticne uporabe

izsledkov ni prisio.

V' pregledu objavijenih prispevkov je bila posebna pozornost namenjena vsakemu
podatku, ki bi nakazoval, kdaj se je v Sloveniji pojavila hipovirulenca kostanjevega raka.
Prvi jasni opis zarascajocih ran je iz leta 1955 v Panovcu; domnevamo, da opisuje rane,
ki so se pricele zarascati zaradi prenosa hipovirusa v virulentno obliko kostanjevega
raka. V letu 1969 sta bili v elaboratu objavijeni dve sliki, ki prikazujeta tipicne
povrSinske okuzbe s hipovirulentnimi sevi (slika 1). Zara$éajoce okuzbe, ki so jih
ugotovili na sadikah iz obsevanega semena v 60-tih letih prejSnjega stoletja, so po nasem
mnenju  tudi nastale zaradi konverzije virulentne oblike kostanjevega raka v
hipovirulentno, ali zaradi okuzbe s hipovirulentno glivo.

MnoZicna razsirjenost hipovirulence kostanjevega raka je bila pri nas ugotovijena v
sredini 80-tih let, gozdarska stroka pa je pricela uporabljati spremenjene koncepte
gojenja pravega kostanja ob koncu 90-tih let. Virusna dsRNA v izolatih iz Slovenije je
bila dokazana leta 2000.
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