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ABSTRACT

In Croatia Fire Blight was observed for the first time in 1995 in the village of Nustar not far from the
Yugoslav border. Soon after we found several other foci. After these discoveries the Osjecko-
baranjska and Vukovarsko-srijemska counties were proclaimed quarantine areas.

In accordance with legal regulations all quarantine measures were undertaken. The trees began to be
eradicated. Until 1998 the Ministry of agriculture and forestry paid (covered the expenses) for each
eradicated tree so that until that time we have an exact picture of eradicated trees. Until that time 199
432 apple trees, 142 479 pear trees, 148 quince trees and 152 medlar trees were eradicated and
burned. Despite the measured undertaken in 1998 individual infections were found in the PoZega
valley, in the region of Slavonski Brod, Virovitica and so these areas were also proclaimed quarantine
areas. Soon after we had identified £. amylovora it became clear that we would have to learn how to
grow pomme fruit in its presence. Therefore we tested the efficacy of some bactericides, namely:
Flumequine (Firestop), streptomicin sulphate, copper hydroxide (Champ F-2) and fosetil-aluminium
(Aliette). Among the tested bactericides Firestop proved the most efficient followed in descending
order by Champ F-2 and streptomycin sulphate.

Even before the appearance of Fire Blight in Croatia in 1993 on the basis of climatological indicators
according to Billing’s method we determined the areas that were risky regarding the appearance of this
disease. In 1997 the forecasting programme MARYBLIGHT 4,3 was acquired and should be used in
areas in which Fire Blight is present.

This year we set up a pilot orchard in Osijek with less sensitive apple cultivars in order to be able to
recommend in the future certain less sensitive varieties with good economical features.
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1ZVLECEK

IZKUSNJE PRI ZATIRANJU BAKTERIJSKEGA HRUSEVEGA OZIGA
(ERWINIA AMYLOVORA) NA HRVASKEM

Bakterijski hruSev ozig smo v Republiki Hrvaski prvi¢ opazili leta 1995. v mestu Nustar, nedale¢ od
meje z Jugoslavijo. Kmalu smo nasli e nekaj zaris¢. Po tem odkritju sta bili za karantensko
obmocje razglaSeni Osjesko-baranjska in Vukovarsko-srijemska Zupanija.

Skladno z zakonskimi predpisi so bili izvedeni vsi karantenski ukrepi. Okuzena drevesa so bila
izkréena. Do leta 1998. je Ministrstvo za kmetijstvo in gozdarstvo RH pokrivalo vse stroske za
vsako izkréeno drevo, tako da imamo natan¢no sliko o Stevilu izkréenih dreves. Do tedaj je bilo
izkréenih in sezganih 199 432 jablan, 142 479 hrusk, 148 kutin in 152 skorev. Kljub tem ukrepom
smo v letu 1898. e vedno maleteli na posamezne okryzbe na obmogju PoZedke kotline,
Slavonskega Broda in Virovitice, tako da so bila tudi ta obmogja proglasena za karantenska. Kmalu
po tem, ko smo ugotovili zastopanost Erwinia amylovora, nam je postalo jasno da se bomo morali
nauciti gojiti peckarje tudi ob njeni zastopanosti. Zato smo preizku$ali udinkovitost nekaterih
baktericidov in sicer: flumequine (Firestop), streptomicin sulfat, bakrov hidroksid (Champ F-2) in
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fosetil-aluminium (Aliette). Med preizkusenimi sredstvi je bil najucinkovitejsi Firestop, sledijo ostali v
padajocem vrstnem redu: Champ F-2 in streptomicin sulfat.

Ze pred pojavom bakterijskega hrusevega oziga smo na podlagi klimatskih kazalcev po metodi
Billinga dologili najbolj riziéna obmocja za pojav te bolezni. V letu 1997. je bil nabavljen program za
prognozo MARYBLYT™ 4.3., ki naj bi ga uporabljali na obmogjih, kjer se pojavija bakterijski hrusev
ozig.

Letos je bil v Osijeku posajen sadovnjak z manj ob¢utljivimi sortami jablan, da bi lahko v prihodnosti
priporogali sorte, ki so manj ob&utljive na bakterijski hrusev ozig in imajo hkrati dobre pomoloske
lastnosti.

Kljuéne besede: Erwinia amylovora, prognoza, identifikacija, Hrvaska, bactericidi.

1 INTRODUCTION

Fire Blight was not observed in Croatia until 1995 when the first symptoms were reported
in villages bordering Serbia. Today it has spread to the eastern part of Croatia. The
distribution map shows areas in which the disease has been determinated (Map 1.). In
regions in which the disease has been determined we have outlined a programme in four
directions: I) Determination of Erwinia amylovora, 1) Eradication, IIT) Testing bactericide
efficacy and IV) Introducing a forecasting service.

2 MATERIAL AND METHODS

2.1 Determination of E. amylovora

In order to determinate the infection we used classical determination methods (Calzolari ef al.,
1992) and tested the pathogenity on fruits of pear and quince and the hypersensitivity reaction on
tobacco leaves. Diagnostic and pathogenity tests were performed with several isolates of bacteria
isolated from infected pears and apples.
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2.2 Eradication

Clearing and burning was performed in orchards and on individual trees after it had been proved
that they were infected with £. amylovora.

23 Testing bactericide efficacy

The trial was set up in Osijek on the pear variety Santa Maria in 4 repetitions with 5 trees each so
that each tested chemical was tested on 20 pear trees. The whole trial, excluding the control trees,
was sprayed with copper hydroxide 50% (8" April) before the beginning of vegetation (Champion
WP 50 in the concentration of 2%). After that it was sprayed twice: |) at the beginning of flowering
(4™ May) and Il) in full bloom (11" May 1997). Pesticides in trial were: Firestop 0,03% (flumequine
80%), Streptomycin 0,01% (streptomycin-sulphate 17,5%), Champ F-2 0,07% (copper hydroxide
35%) and Aliette 0,4% (fosetil-aluminium 80%). The assessments were performed according to the
OEPP Recommendations (Anonymous, 1997).

2.4 Introducing a forecasting service

Based on the meteorological data the potential possibilities for infection were calculated. Here we
used the Biling method - BIS (Berrie et al, in press) and in the final year we used the
MARYBLYT™ 4.3. forecasting system, too (Steiner et al., 1996).

3 RESULTS AND DISCUSSION
3.1 Determination of E. amylovora

Using the methods mentioned we proved the presence of Erwinia amylovora on various
cultivars and on several locations in eastern Croatia. There were characteristic colonies on
D3 medium (Kado er «l., 1970) and these colonies did not produce fluorescent pigment in
to the King B medium (King er al., 1954). Several other tests were performed (tobacco
hypersensitivity, growth at 36 °C, growth on crystal-violet medium (Crosse ef al., 1973))
and all results have indicated that the pathogenic bacteria is Erwinia amylovora. Bacterial
ooze was produced on immature pear fruit.

Medlar and quince had the highest percentage of infected trees. The infection on pears and
apples depended on the cultivar. Pear cultivars Passe Crassane, Santa Maria and Poire de
Cure were the most susceptible and they were followed in descending order by Comice and
Abate Fetel, and then by the lest sensitive cultivars - Precoce de Trevoux and Coloree de
Julliet.

Out of all the mentioned species, apple was the least sensitive, but there are significant
differences in sensitivity. In Croatia Gloster and Idared proved the most sensitive
especially on dwarfing rootstock (M9 and M26).

3.2 Eradication

The infected trees were eradicated according to quarantine measures. We eradicated and
burned 199 432 apple trees, 142 479 pear trees, 148 quince trees and 152 medlar trees.
When the disease first appeared the Ministry of Agriculture and Forestry indemnified for
each destroyed tree. Despite this, the disease did not stop spreading so the indemnification
was revoked.
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3.3 Testing bactericide efficacy

Among all tested bactericides, Firestop was most efficient followed in descending order by
Champ F-2 and streptomycin sulphate. Aliette gave the poorest, but acceptable protection.
Champ F-2 did not show phytotoxicity on leaves, but the petals on treated trees dropped
off sooner.

34 Introducing a forecasting service

Based on the Billing's method, even before E. amylovora appeared it was determined
(Cvjetkovi¢, 1993) that every year in all parts of Croatia conditions did not exist for the
development of this disease. The forecasting models, MARYBLYT™ 4.3 and BIS, were
introduced. In the 1998 there were none favourable conditions for disease development in
Eastern Slavonia region, nor in the Western region of Croatia, where  inoculum of E,
amylovora do not exists. These results were proved both by forecasting model BIS and
Maryblyt.

4 CONCLUSIONS

1. Eradication does not give satisfactory results especially when the disease spreads onto a
large number of plants.

2. Quince and medlar are the most sensitive fruit species in our climate probably due to
their late flowering.

3. Among the tested chemicals Firestop proved the most efficient, followed by Champ F-2.

4. The forecasting models, MARYBLYT™ 4 3 and BIS, were introduced to determine their
compatibility and to estimate their usefulness in our conditions. The obtained results
have verified the compatibility of these forecasting methods.

REFERENCES

h

Anonymous (1997): Guidelines for the efficacy evaluation of plant protection products, Fungicides
& Bactericides, Vol. 2, OEPP-EPPOQ, Paris, France, 173-175.

Berrie, A. M. / Billing Eve (1996): Fireblight risk assessment using BIS, an integrated approach.
Proc. 4th workshop on integrated control of pome fruit diseases, Croydon, England - 1996, (in
press).

Calzolari A. / Saccardi, A. (1992): Atti delle giornate di studio sul colpo di fuoco da Erwinia
amylovora, (Umberto Mazzucchi), Facolta di Agraria - Instituto di Patologia Vegetale,
Universita degli Studi di Bologna, Bologna, Italy, 157-164.

Crosse, J. E. / Goodman R. N. (1973): A Selective Medium for and a Definitive Colony
Characteristics of Erwinia amylovora. Phytopathology 63: 1425-1426.

Cvjetkovi¢, B. (1993): Efforts to prevent Erwinia amylovora from entering Croatia. Acta
Horticulturac 388: 97-105.

Kado, C. I. / Heskett M. G. (1970): Selective Media for lIsolation of Agrobacterium,
Corynebacterium, Erwinia, Pseudomonas and Xanthomonas. Phytopathology 60: 969-976.
King, E. O., Ward / M. K. / Raney D. E. (1954): Two simple media for demonstration of

pyocyanin and fluorescin. J. Lab. Clin. Med. 44: 301-307.

Steiner, P. W. / Lightner, G. W. (1996): MARYBLYT™ 4.3 A Predictive Program For Forecasting
Fire Blight Disease In Apples and Pears. University of Maryland College Park, Maryland,
USA.



