
S S  R A N A
S R  S C I E N T I S T

INTEGRATED DISEASE 
MANAGEMENT



Pest?

IDM

2

� An annoying person or thing; a nuisance. 
� An injurious plant or animal, especially one 

harmful to humans. 
� A deadly epidemic disease; a pestilence. 



Integrated plant protection: why?
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� Plant protection (against pests, diseases and weeds)
determines the effectiveness of other inputs (seed bed
preparation, seed, seeding time, fertilizer, water, growth
hormones) in crop production.

� Exclusive reliance on pesticides, fungicides and herbicides
resulted in pesticide and herbicide
÷ resistance,
÷ pest resurgence,
÷ residues and
÷ environmental pollution.

� This led to the development of integrated plant protection
strategies, which are components of sustainable agriculture
with a sound ecological foundation.



Integrated plant protection?
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� Integrated plant protection

should be understood as an ideal
combination of various methods
of plant protection against entire
complex of pests, diseases and
weeds in a specified farming
ecosystem, with the object of
bringing down their infestation
to economically insignificant
levels with minimum
interference on the activity of
natural beneficial organisms.

� The essence of integrated plant
protection concept lies in the
harmonious integration of
compatible multiple methods use
singly or in combination against
insect pests, pathogens and
weeds.
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Methods of mitigating loses due to diseases
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� fungicides, 
� Organo-mercurial, 
� chemotherapy, 
� thermotherapy, 
� cultural methods and 
� host resistance

No single method is effective in controlling a disease, 
therefore, integrated disease management (IDM) 
became imperative for effective disease control.



Integrated 
disease 
management?
Integrated disease 
management in organic 
farming combines the use 
of various measures. 

The usefulness of certain 
measures depends on the 
specific crop-pathogen 
combination. 

In many crops, 
preventative measures 
can control diseases 
without the need of plant 
protection products. 

However, for certain 
disease problems, 
preventative measures 
are not sufficient. For 
example, organic apple 
production strongly 
depends on the multiple 
uses of plant protection 
products

IDM

Chemo-
therapy

Cultural  
methods

Thermo-
therapy

Fungi-
cides

Host 
resistance

organo
mercurial

6

IDM



Organic Disease Management
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Disease 
Management 
Components

tactical 
preventative 

measures 

control 
measures

strategic 
preventative 

measures,

� For each crop-pathogen 
relationship and cropping 
system such components 
will contribute to different 
extent to disease 
management. The 
development of IDM 
systems depends on 
thorough knowledge of the 
cropping systems as well as 
of the pathogen and can 
only be achieved by 
interdisciplinary research.



PATHOGEN CHARACTERISTICS AND 
DISEASE MANAGEMENT
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� Host-specificity and mobility are the two main characteristics of pathogens
determining the choice of disease management measures.

� Strictly host-specific pathogens which are not mobile can be controlled by
using cropping systems with low frequencies of the susceptible crop.
Examples are cyst nematodes of potato or sugar beet.

� Pathogens which are not host-specific and not mobile can be controlled by
the choice and sequence of crops grown in the rotation supported by
preventative measures increasing soil suppressiveness and plant health.
Examples are the soil borne pathogens Sclerotinia sclerotiorum and
Rhizoctonia solani.

� Host-specific pathogens with high mobility such as Phytophthora infestans
in potato cannot be controlled by crop rotation. Preventative measures are
sanitation in a cropping area and the choice of crop structure and planting
date in combination with resistant varieties.

� In many situations also control measures such as applications of plant
protection products may be needed to achieve sufficient yield. Also
pathogens which are not host-specific but highly mobile cannot be
controlled by crop rotation.
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� Disease prevention depends on strengthening the crop, escaping the
disease by choosing proper seeding dates and creating an open crop
structure. Disease control by using crop protection products may be
needed in many cases. Example for a mobile pathogen with a broad
host range is Botrytis cinerea causing grey mould in various crops such
as beans, peas, strawberries, grapes and many other crops.

� How differently various measures contribute to disease management in
different crop-pathogen relationships will be illustrated by the
comparison of two systems.
¡ In wheat, various Fusarium spp. can cause Fusarium Head Blight (FHB)

leading to a decrease of yield and, more important, the production of
mycotoxins in the grain. Fusarium sp have a broad host range and also
can survive saprophytically. Mobility of spores of most Fusarium sp is
low.

¡ In apple, Venturia inaequalis can cause apple scab on leaves and fruit
resulting in reduced yields and quality of fruit. The pathogen is strictly
host-specific and can survive only on apple tissues. The mobility of
spores is low.



STRATEGIC 
PREVENTATIV
E MEASURES
Many measures for 
preventative disease 
control have a long-
term strategic 
character. Various 
aspects of the farm 
management and the 
long-term cropping 
system as well as of the 
location including the 
farm neighbourhood
have impact on diseases 
of crops and thus 
should generally be 
considered in 
integrated disease 
management.

STRATEGIC 
PREVENTATIVE 

MEASURES

Avoidance of 
pathogen sources 
in neighbourhood
of field and crop 

rotation in 
neighbouring

field

Fusarium spores 
travel only a few 

centimetres, 
sources in the 

crop 
neighbourhood
will not cause 

epidemics

Ascospores of V. 
inaequalis

produced in 
neighbouring
orchards may 

reach the crop. 
Abandoned 

orchards and 
orchards with 

high apple scab 
pressure should 
not be found in 

the 
neighbourhood

of an apple 
orchard.

Soil structure, 
soil 

suppressiveness, 
biological soil 

disinfection, and 
catch crops

important for 
managing soil 
borne diseases 

but will have no 
direct effect on 

the above-
ground 

development of 
Fusarium spp. 

and V. 
inaequalis.

Crop 
rotation

Rotation 
schemes with 
cereals grown 
after cereals 

should generally 
be avoided. In 
the perennial 

apple production 
crop rotation is 

no issue.

Tillage

Using reduced 
tillage systems 
will increase 

FHB risks since 
much more 

residues will be 
present on the 
soil surface. In 
apple orchards, 
tillage is not an 

option.
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TACTICAL 
PREVENTATIVE 
MEASURES

Tactical preventative 
measures deal with the 
planning and 
realization of a certain 
crop. Typical measures 
are the choice of 
variety, seed quality, 
seeding time and crop 
structure.

TACTICAL 
PREVENTATIVE 

MEASURES

Resistant 
varieties

Removal 
of crop 

residues 
from field

Biological 
crop 

residue 
treatments

Healthy 
seeds and 
planting 
material

Sowing 
time

Crop 
structure
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DISEASE 
CONTROL 
MEASURES
Disease control 
measures are used to 
control a certain disease 
of a crop. Physical, 
chemical or biological 
control measures may 
be used.

Physical (warm 
water treatments)

Biological based technologies :
Use of antagonists  (Seeds treated with 
antagonists can be used as feed and food). 
Use of non-pathogenic materials like F. 
oxysporum (Fusariclean) and F. 
fluorescens (biocoat) for fusarium wilt in 
vegetables and flower crops.
2,4-diacetyl fluoroglucinol for all diseases 
of wheat.
Biosave 10 and biosave 11 (based on 
strains of Pseudomonas syringal against 
storage rot of vegetables and fruits.
Use of root-knot nematode.
Use of molecular tools to assure pathogen 
free planting materials.

Natural 
compounds and 

biocontrol
agents as plant 

protection 
products
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