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Abstract

Foliar chlorosis and wilting of plants have been noticed in many hop gardens around the Vojvodina Province, Yugoslavia.
Fusarium fungi have been isolated most frequently from samples of infected plants. They appear to be predominantly
responsible for the observed infections. The fungi first colonize the underground plants parts (roots, crown and rootstocks)
and the basal part of the stem, from where disperse and attack the neighboring vascular tissues. The interrupted delivery
of water and nutrients to the terminal plant parts causes chlorosis, necrosis and wilting first of the apical leaves and then
of lower leaves. The infected bins are thinner than the healthy ones and are easily snapped from the underground parts.
If infected, individual bins or entire plants may wilt. Laboratory researched and pathogenicity tests revealed several
Fusarium species: F. oxysporum, F. culmorum, F. solani, F. proliferatum and F. acuminatum as the causal agents of

hop wilting. F. oxysporum and F. culmorum were most frequently isolated.

Keywords: Fusarium; hops

INTRODUCTION

Apperance of hop wilt observed 40 years ago, when
Fusarium fungi were isolated and identified in Vojvo-
dina district as main causative pathogen (ACIMOVIC
1963). Symptoms appeared during May an June. The
fungi first attack roots; later on they spread on upper
parts of the plant.

Hop wilt caused by fungi (Fusarium, Phytophthora,
Verticilium) is very common disease in most of the
European country in which hops is growing (SALMON
& WORMALD 1922; BLATTNY 1928; SCHMIDT et al.
1969; SOLARSKA 1977; ROYLE 1978; NEVE & GOOD-
WIN 1982; DARBY 1984; HORSKY 1987; PICHLMAIER
& ZINKERNAGEL 1992).

Foliar chlorosis, decreased growing rate and wilting
of hop plants have been noticed in many hopyards
around the Vojvodina during 1995 and 1996 years.
The underground parts of plants were covered with
white film. Up to 10% of plants were infected. This
was the reason we started to investigate the possible
pathogen responsible for the disease.

MATERIALS AND METHODS

The study had been performed during 5 years.
Pathologically changed parts of the hop plants
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(average 2-3 mm) were collected and incubated
on potato dextrose agar (PDA) on 25°C. After
colonies appeared they were moved to a new agar
in order to obtain pure culture. The first colonies
were examined microscopically for orientational
identification.

The next step was to breed this fungi on carnation
leaves agar (CLA). Further analysis of colonies was
performed on both media.

Main, morphological and taxonomy characteristics
of fungi were determined according to BURGESS et
al. (1988, 1994).

RESULTS

Based on fungus characteristics obtained isolated
were classified as: Fusarium proliferatum (Figures 1
and 2), F. oxysporum (Figures 3 and 4), F. solani
(Figures 5 and 6), F. culmorum (Figures 7 and 8) and
F. acuminatum (Figures 9 and 10).

DISCUSSION AND CONCLUSIONS

The aim of this work was to investigate the pos-
sible pathogens causing hop wilt. As hop wilt as a
common cause of decreased yield. Investigations of
contaminated plants revealed that hop wilt was caused
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Figure 1. F. proliferatum on PDA

Figure 3. F. oxysporum on PDA
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Figure 5. F. solani on PDA Figure 6. F. solani - macro- and microconidies

Figure 7. F. culmorum on PDA Figure 8. F. culmorum - macro- and microconidies
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Figure 9. F. acuminatum on PDA

fungi Fusarium oxysporum, F. culmorum, F. solani,
F. proliferatum and F. acuminatum.

This species are all pathogens. The strongest patho-
genic activity have showed F. oxysporum, F. solani,
F. acuminatum and F. proliferatum.
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Figure 10. F. acuminatum - macroconidies
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