Suppression of soil -borne plant pathogens in
horticultural systems through microbial interactions
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Overview
,ADlsease suppresswe soils

b Enhancement of suppressweness -n natural soil

ASoH-Iess systems |
b Enhanced suppressweness
b Blologlcal control ' ‘
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Disease - suppressive soils

Many examples: Take-all decline

>

ATake -all decline: reduction of
Gaeumannomyces graminis
(Raaijmakers & Weller, 1998)

Disease severity

APythium suppressive soil <
(Lifshitz , Stanghellini , Baker, Years monoculture wheat
1984)

AFusarium suppressive soil
(Alabouvette etal., 1979)

ARhizoctonia decline (Postma et
al. 2010)

Conducive & suppressive soill
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Mechanisms of disease suppression

AAbiotic conditions: structure, moisture, pH,
ABiotic interactions: soil is full of organisms competing for
nutrients and space!

parasitism antibiosis competltlon
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Al i ving soil o:

ABacteria : 10 7-10° cfu/g soll ;
5000 -14000 species

AFungi: 10 °-10° /g soil ;50 m/g
AAIgae: 10 > /g soil

AProtozoa: 10 4 /g soll
ANematodes : 10 2 /g soil
AArthropods :2-5104/m?
AEnchytrae :4-20 103 /m?
AEarthworms :0-1103/m?
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Enhancement of soil suppressiveness

Use the natural treasures of the soil!
AEnormous diversity of beneficial soil organisms
AHow can they be stimulated?

AcCan soil suppressiveness be enhanced?

Difficulty:
APathogens are sensitive for different mechanisms
AI\/Ianagement has different effects on different pathogens
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Example 1: organic matter

AfiTopsoil & expe rlissee(@aravantOs)P P O
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ADune\.sand and added peat: 0.7% ,1.4 and3 % OM
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Bioassay with different pathogens
Importanc e for disease suppression

Organic matter

Soil biota

Meloidogyne ++

Pratylenchus

Pythium

Rhizoctonia




Example 2: specific organic compounds

AEnhanced disease
suppression of Rhizoctonia
solani

AWwith yeast, chitin, animal
waste products

ANot with plant - derived
materials
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