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SUMMARY -

Extracts of green waste compost have been shown to inhibit plant diseases. In this study, the factors influencing
the mechanism of inhibition of apple scab (Venturia inaequalis) and grapevine downy mildew (Plasmopara viti-
cola) were studied. Extracts were prepared from samples of 30 composts from commercial composting plants.
Composts were extracted with 1:2 or 1:5 water for 2 or 7 days. Extracts were applied to seedling of apple and grape-
vine. The seedlings were artificially inoculated with ¥. inaequalis or P. viticola, respectively and incubated under
controlled conditions. After inoculation, severity of discases and lesion diameter were measured. The incubation
time and the compost/water ratio did not influence the capacity of the extracts to protect the apple plants. All treat-
ments with compost extracts reduced disease severity in both host-pathogen systems, and there was no difference
in efficacy between autoclaved, sterile filtrated (0.2 pm) and untreated extracts. From this, we conclude that the
inhibition by compost extracts is not linked to their microbial activity. Rinsing apple seedling leaves 1 and 48 hours
after application of the compost extracts did not diminish the protective effect against V. inaequalis. On the other
hand, the severity of P. viticola increased, when the seedlings were rinsed after the application of compost extracts,
and was similar to the untreated control, Compost extracts enhanced in vitro germination of conidia of V. inaequa-
Iis and showed no fungicidal effect. Thus, inhibition apparently acts indirectly in this host-pathogen system. On
the other hand, the activity of zoospores of P. viticola was inhibited by 70 % compared to the control. The salt
content of the extracts and their effect on the zoospores were positively correlated. For this host-pathogen system,
there is thus evidence for a direct inhibition by compost extracts. We conclude that the active principle against V.
inaequalis and P. viticola must be a water soluble, heat-stable metabolite produced in the compost before its ex-
traction. The mechanism of inhibition in both plant-pathogen systems is different.

1 Introduction

Over the last years, organic agriculture has looked for alternatives to substitute the utilisation of copper fungicides
against some plant fungal diseases such as apple scab and grapevine downy mildew. Compost extracts could re-
present a potentially attractive alternative to fungicides.

Indeed, compost extracts have been shown to improve plant health (Scheuerell and Mahaffee, 2002, Weltzien,
1992). The efficacy of compost extracts varies with the type of compost and the host-pathogen system, but the
reasons for this variability are unknown so far. Moreover, there is no final conclusion about the mechanisms of in-
hibition of plant diseases by compost extracts. Most observations about the mechanisms of inhibition of plant di-
seases were carried out with composts based on manure (Cronin et al., 1996; McQuilken et al., 1994; Weltzien,
1992). Likewise, the production mode for compost extracts vaties widely in relation to the extraction duration and

compost to water ratio (Weltzien, 1990),

In this study, the disease suppressiveness of a range of different composts representative for the Swiss composting
plants was investigated. The aims of our study were (i) to determine the optimal exiraction duration and com-
post/water ratio (ii) to determine the mechanisms of inhibition of the apple scab pathogen Venturia inaequalis and
the grapevine downy mildew pathogen Plasmopara viticola
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2 Materials and methods

21 Compost samples

The composts were sampled from various Swiss professional composting plants. The feedstock, ages of composts
and the composting system are shown in Table 1.

TABLE 1 Description of the composts used for the praduction of extracts

Age at sampling

Sample name (weeks) Compost feedstocks Composting system

MeS08-1 08 33 % green waste, 67 % manure composts Mesophyl sludge issue of
mechanization

TaWo08-1 08 45 % floating wood, 20 % sewape sludge, 35 % green

waste, feathers and vegetables

Taw10-1 10 15 % preen waste, 25 % horticulture waste, 20 % mu-
nicipal green waste, 20 % industrial waste, addition of

10 % fresh compost and 10 % mature compost Open tabular windrow (2.5 to

4 m in height}

TaW30-2 30 50 % green waste (without wood), 25 % horticulture
waste, 25 % of the screening rejects
TaW40-1 40 50 % green waste (without woods), 25 % horticulture
waste, 25 % of the screening rejects
Trwo08-1 8 Mixture between green waste, feathers, vegetables and
papers fibres
Trwog-2 8 Mixture between green waste, feathers, vegetables and
papers fibres
Trw09-1 9 25 % green waste, 45 % horticulture waste, 30 % in-
dustrial waste
Trwo09-2 9 30 % green waste, 40 % horticulture waste, 20 % mu- | Open triangular windrow {1.5
nicipal waste, 10 % of land to 2 m in height})
Trw09-3 9 40 % green waste, 30 % horticulture waste, 15 % mu-
nicipal green waste, 10 % industrial waste +enzymes
Trw10-I 10 Mixture between green waste, feathers, vegetables and
papers fibres
Trwi2-2 12 25 % woods, 25 % green waste, 30 % dead leaves, 10
% clayey land and 10 % paper fibres
Trwt08-1 8 50 % green waste, 40 % horticulture waste, 10 % mu- | Open triangular windrow {2
nicipal green waste to 3.5 m in height)
2,2 . Production of compost extracts

Eight to 40-weeks-old composts were used for preparing compost extracts. The compost samples were added to
demineralised water (1:2 or 1:3, v/v, compost/water) in open bottles. The mixtures were manually stirred for 2
min and incubated at room temperature for 2, 3, 4 or 7 days without stirring and aeration. Following each incuba-
tion period, mixtures were screened through four layers of cheesecloth and the filirate was used immediately.
Batches of composts were autoclaved before their extraction at 121 °C for 1h, Where indicated, the compost ex-
tracts were also autoclaved at 121 °C for 1h or filter-sterilized through a 0.2 pm-pore membrane.
!
2.3 Preparation of i‘noculum

‘Two pathogens were used in the seedlings bioassays: Fenturia inaequalis, the apple scab pathogen, and Plas-
mopara viticola, the apent causing downy mildew in grapevines.

Conidia of ¥ inaequalis were harvested from inoculated, dried apple leaves maintained in a glass box at 4 °C, The
inoculum was obtained by soaking the infected leaves in demineralised, sterile water, and then stirring for 15 min
and filtering through nylon cloth (stitch diameter .25 mm). The concentration of the conidia suspension was de-
termined with a Bright-line Hemacytometer and then adjusted to 5-10* conidia/ml.
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