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objective

Understand the economic importance of pests, diseases and 
weeds in crop production



• Pests :
• Most pests belong to:
• Insects (field and storage insect pests)
• Mites 
• Vertebrates pests 
• Invertebrate pests e.g slugs, snails, molluscs
• Diseases
• Nematodes
• Fungi 
• Bacteria
• Viruses



Types of damage by pests, diseases and weeds

Types of damage:

• Direct damage e.g termites, scab on potato, LGB 

• Indirect damage:

 damage to parts of plants other than product e.g potato blight 

 Damage due to toxic substances eg striga, sucking bugs

 Damage due to spread of pathogens and other pests e. g 
insect vectors for viruses, bacteria, fungi

 Damage due to exudates and related problems. e.g honeydew 
by aphids, exuviae from insect pests

 Yield loss due to competition e. g weeds



Estimating pest, disease and weed incidence 
and severity

• Identify the pest, diseases and weeds

• Assess their population levels in the field:-

1. Pests

 Crop inspection

 Bait traps

 Malaise traps

 Sweep nets

 Impaction traps

 Water traps

 Suction traps

 Light traps

 Pheromones traps



2.  Disease monitoring

Critical information in the assessment of disease is the amount 
of disease that is present. This can be measured as the 
proportion of a plant community that is diseased (disease 
incidence) or as the proportion of plant area that is affected 
(disease severity).



3.   weeds monitoring

• Weeds are a major challenge in crop production. Weeds can cause 
significant yield losses and even small numbers of seed-producing 
weeds can set the stage for future weed problems. However, not all 
weeds need to be controlled. There are situations in which 
controlling weeds does not make economic sense. In addition, 
having some weeds in the field adds a valuable element of 
biological diversity (Dosdall et al., 2003).

• Deciding when and when not to control weeds requires detailed 
knowledge of the weed populations in the field, the potential 
interference from those weeds, and the potential benefit obtained 
from controlling the weeds. It is critical that weed species be 
identified early in the season. This can be challenging since many 
species have similar appearances at this stage.



(Continue)

• Field scouting is an important step in assessing the weed situation 
in a particular field

• Taking note of the species and numbers of weeds

• Information  on weed populations in the field helps farmers to 
make good weed management decisions. 

• It is valuable to scout fields later in the season and note the species 
and numbers of weeds that have escaped managementl and 
produced seed, as there is a strong potential that these species will 
be present the following season.

• Based on knowledge of the weed situation in a field, farmers can 
design a management strategy, or leaving fields untouched.



Types of pest, diseases and weeds

• Key or major pest, disease and weed

• Minor pest, disease and weed

• Occasional pest, disease and weed

• Potential pest, disease and weed

• Exotic pest, disease and weed



Synthetic pest, disease and weed control of 
pesticides

Impact of pesticides

The overuse (and misuse) of pesticides has led to very serious 
problems for agriculture in both temperate and  tropical  parts  
of  the  world.  Smallholder  rice  farmers  in  Asia  have  had  to  
rethink  their  pest  control  strategy because over-reliance on 
pesticides has led to new pest outbreaks, human health 
problems, and high input costs 



Organic crop production avoids use of synthetic pesticides

Harmful effects of the use of pesticides for pest, disease control:-

• Spray drift to non-target areas

• Residues on produce

• Run-off onto and into soil resulting into contamination of soil 
and possible effect on soil fauna

• Potential pests, diseases and weeds may arise

• Effect on human health

• Effects on the environment



(Continue)

Two main negative impacts of pesticide use on pest and 
disease populations are:

•    The  resurgence  of  pest  populations  after  elimination  of  
natural  enemies:  In  some  cases,  pesticides  can  be  the  cause  
of  pest  problems,  rather  than  the  cure.  As  many  pesticides  
also  kill  beneficial  organisms, pests may reproduce quicker 
after spraying, since no natural enemies are there to control 
their population growth. For the same reason, minor pests can 
become major pests. An example is red spider mite, which has 
many natural enemies but can cause severe problems in heavily 
sprayed fields. This phenomenon is known as resurgence.



(Continue)

• Development of insecticide-resistant populations: When 
pesticides are used continuously, the target pests  can  adapt  
themselves  to  the  chemical  and  become  resistant  to  it.  
Resistance  means  that  an  insect can tolerate a pesticide 
without being killed. Many of the major agricultural pest species 
now show  resistance  to  some  or  several  pesticides  and  
hardly  any  chemical  control  options  remain  for  these  pests. 





Pest, diseases and weed management  in 
organic agriculture
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Objective

Understand the principles and practices of management of 
pests, diseases and weeds in organic agriculture



Preventive Measures

1) Selection of adapted and resistant varieties 

a.   Choose varieties which are well adapted to the local 
environmental conditions (temperature, nutrient supply, pests 
and disease pressure), as it allows them to grow healthy and 
makes them stronger against infections of pests and diseases.

2)  Selection of clean seed and planting:-

a.   Use safe seeds which have been inspected for pathogens and 
weeds at all stages of production. 

b.   Use planting material from safe sources.



(Continue)

3)  Use of suitable cropping systems :
a.   Mixed cropping systems: can limit pest and disease pressure as the pest 
has less host plants to feed on and more beneficial insect life in a diverse 
system.
b.   Crop rotation: reduces the chances of soil born diseases and increases soil 
fertility.
c.   Green manuring and cover crops: increases the biological activity in the 
soil and can enhance the presence of beneficial organisms (but also of pests; 
therefore a careful selection of the proper species is needed!).
4)  Use of balanced nutrient management 
a.   Moderate fertilization: steady growth makes a plant less vulnerable to 
infection. Too much fertilization may result in salt damage to roots, opening 
the way for secondary infections.
b.   Balanced Potassium supply contributes to the prevention of fungi and 
bacterial infections



(Continue)

5) Input of organic matter:

a.   Increases micro-organism density and activity in the soil, thus 
decreasing population densities of pathogenic and soil borne fungi.

b.   Stabilises soil structure and thus improves aeration and infiltration 
of water.

c.   Supplies substances which strengthen the plant‘s own protection 
mechanisms.

6) Application of suitable soil cultivation methods:-

a.    Facilitates the decomposition of infected plant parts.

b.   Regulates weeds which serve as hosts for pests and diseases.

c.   Protects the micro-organisms which regulate soil borne diseases



(Continue)

7) Use of good water management:

a.   No water logging: causes stress to the plant, which 
encourages pathogens infections.

b.   Avoid water on the foliage, as water borne disease spread 
with droplets and fungal disease germinate in water.

8)Conservation and promotion of natural enemies:-

a.   Provide an ideal habitat for natural enemies to grow and 
reproduce.

b.   Avoid using products which harm natural enemies



(Continue)

9)  Selection of optimum planting time and spacing:

a.   Most pests or diseases attack the plant only in a certain life stage; 
therefore it’s crucial that this vulnerable life stage doesn’t correspond 
with the period of high pest density and thus that the optimal planting 
time is chosen.

b.   Sufficient distance between the plants reduces the spread of a 
disease

c.   Good aeration of the plants allows leaves to dry off faster, which 
hinders pathogen development and infection.

10)    Use of proper sanitation measures:

a.   Remove infected plant parts (leaves, fruits) from the ground to 
prevent the disease from spreading.

b.   Eliminate residues of infected plants after harvesting



(Continue)

How the use of compost can reduce disease problems

compost can also reduce disease problems. This is due to 

the presence of many different micro-organisms in the compost 
that either compete with pathogens for nutrients,  produce  
certain  substances  (called  antibiotics)  that  reduce  pathogen  
survival  and  growth,  parasite on the pathogens. There is also 
an indirect effect on crop health.



(Continue)

Treatment of Seeds

Seeds can be treated to control pathogen attached to the seed (seed-
borne diseases), and/or to protect against pests and diseases in the 
soil that can attack seeds, emerging roots or young seedlings (soil-
borne diseases). 

There are three main methods for seed treatment in organic farming:

1. Physical: sterilizing by soaking seed in hot water (typically 50–60 ºC),

2. Botanical: by coating seeds with a layer of plant extract, such as 
crushed garlic.

3.  Biological: by coating seeds with a layer of antagonistic fungi.

When  seeds  are  bought  from  seed  companies,  attention  should  
be  paid  to  the  type  of  treatment  they underwent, as chemical 
treatment is not permitted in organic farming.



Curative Crop Protection Methods

Curative  action  means  controlling  the  pest  or  disease  once  
it  has  already infested the crop. Several options exist in organic 
agriculture:

1) Biological control with natural predators or antagonistic 
microbes 

2) Natural pesticides based on herbal preparations or other 
natural products 

3) Mechanical control with traps (light traps, pitfall traps, sticky 
traps, pheromone traps ) or hand picking.



(Continue)

Traps

Traps  can  help  to  reduce  the  population  of  certain  pests.  If  
used  at  an  early  stage,  their  use  can  prevent  mass 
multiplication. There are several types of traps:

•  Light traps attract night active flying pest insects.

•Pitfalls catch creeping insects and slugs.

•  Sticky traps, e.g. of a colour attracting a certain pest insect.

•   Pheromone  traps  release  a  sex-hormone  of  the  female  
insect,  thus  attracting  the  males  which  get  stuck in the trap. 
If a large number of small pheromone containers is distributed in 
an area, the male insects get confused and will not manage to 
find the females to reproduce



(Continue)

1.  Natural enemies

Predators

•  Common predators are spiders, lady beetles, ground beetles, 
and syrphid flies.

•  Predators usually hunt or set traps to catch a prey to feed on.

•  Predators can feed on many different species of insects. 

Parasitoids

• Parasitoids of pests are commonly wasps or flies.

•Only the larvae are parasitic and they develop on or inside a 
single insect host.

• Parasitoids are usually smaller than their host.
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Pathogens

•  Insect-pathogens are fungi, bacteria, or viruses that can infect and 
kill insects.

•  Pathogens require specific conditions (e.g. high humidity, low 
sunlight) to infect insects and to multiply.

•Commonly used insect-pathogens are Bacillus thuringiensis (Bt), and 
NPV virus.

Nematodes

• Some nematodes attack plants (e.g. root knot nematode). Others, 
called entomopathogenic nematodes, attack and kill insects.

• Entomopathogenic nematodes  are  usually  only  effective  against  
pests  in  the  soil,  or  in  humid conditions



(Continue)

Promoting and Managing Natural Enemies

This can be achieved with the following methods:

• Minimize  the  application  of  natural  pesticides  (chemical  
pesticides  anyway  are  not  permitted  in organic farming).

• Allow some pests to live in the field which will serve as food or 
host for natural enemies.

•Establish a diverse cropping system (e.g. mixed cropping).

•Include host plants providing food or shelter for natural 
enemies (e.g. flowers which adult beneficial insects feed on).



Using Antagonistic Microbes

Natural enemies that kill or suppress pests or diseases are often 
fungi or bacteria. They are called antagonists or referred to as 
microbial insecticides or bio-pesticides eg

• Bacteria such as Bacillus thuringiensis (Bt)

• Viruses  such  as  NPV  (nuclearpolyhedrosis virus),  effective  
for  control  of  several  caterpillar  pest species. 

• Fungi that kill insects, such as Beauveria bassiana

• Fungi that work against plant-pathogens. For example 
Trichoderma sp., 



Natural Pesticides

1. Botanical Pesticides

• Botanical  pesticides  are  generally highly  bio-degradable,  so  
that  they  become  inactive  within  hours  or  a  few  days.  
This  reduces  again  the negative impact on beneficial 
organisms and they are relatively environmentally safe.

• some  botanicals  may  be dangerous for humans and they 
can be very toxic to natural enemies.

• Some commonly used botanicals are:: Neem, Pyrethrum, 
Rotenone, Quassia, Ginger, Chilli pepper, Mexican Marigold, 
Garlic



Other natural pesticides which  are  allowed  in  organic  

Farming:

Disease control:

•  Sulphur; against fungal disease,

•  Copper; against fungal disease (gets accumulated in the soil 
and harms soil organisms!),

•  Sulphuric acidic argillaceous earth; against fungal disease,

•  Ashes; against soil-borne disease,

•  Slaked lime; against soil-borne diseases,

•  Clay; against fungal diseases,

•  Baking soda; against fungal diseases



2.  Bio-Control
Biological control is the use of natural enemies to manage populations of pests and 
diseases. 
Releasing natural enemies
If populations of natural enemies present in the field are too small to sufficiently 
control pests, they can be reared in a laboratory or rearing unit. The reared natural 
enemies are released in the crop to boost field populations and keep pest populations 
down. 
There are two approaches to biological control through the release of natural 
enemies:
•   Preventive release of the natural enemies at the beginning of each season. This is 
used when the natural enemies  could  not  persist  from  one  cropping  season  to  
another  due  to  unfavourable climate  or  the absence of the pest. Populations of the 
natural enemy then establish and grow during the season.
•    Releasing  natural  enemies  when  pest  populations  start  to  cause  damage  to  
crops.  Pathogens  are  usually  used  in  that  way,  because  they  can  not  persist  and  
spread  in  the  crop  environment  without  the presence of a host („pest“). They are 
also often inexpensive to produce.



Pest control:

• Soft soap solutions; against aphids and other sucking insects,

•  Light mineral oil; against various insect pests (harms natural 
enemies!),

•  Sulphur; against spider mites (harms natural enemies!),

•  Plant ashes; against ants, leaf miners, stem borers etc.



Weed Management

Preventive measures and suppression of weeds

1.  Mulching: the weeds find it difficult to receive enough light to 
grow and may not be able to pass through the mulch layer. Dry, 
hardy material, that decomposes slowly, keeps its effect 

longer than fresh mulch material.

2. Living green cover: The cover competes successfully against 
the weeds for light, nutrients, and water and therefore helps to 
prevent weed growth by winning the competition for resources.

3.  Crop  rotation:  Rotation  of  crops  is  the  most  efficient  
measure  to  regulate  seed  and  root  weeds. Changing the 
conditions of the crop interrupts the living conditions of the 
weeds thus inhibiting their growth and spread.
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4.  Sowing time and density:

a. Weed pressure during the critical period (youth stage of the 
crop) can be reduced by choosing an optimal sowing time.

b. One can increase sowing density when high weed pressure is 
expected.

5. Balanced fertilization: it can support an ideal growth of the 
crop, which promotes the growth of the crop over the weeds.



(Continue)

6.  Soil cultivation methods can influence the total weed pressure as well as 
the composition of weeds:

a. For example, minimum-tillage systems can increase the weed pressure.

b. Because  weed  seeds  can  germinate  between  soil  cultivation  and  
sowing  of  the  crop,  weed Cures before sowing can be effective at reducing 
weed pressure.

c.  Use of superficial stubble treatment works against persisting weeds. It 
should be done under dry weather conditions to allow the weed roots which 
have been brought to the surface to dry out.

7. Prevent dissemination of weeds by eliminating them before seed dispersal.

8.  Prevent insemination of crops by weeds by:-

a. avoiding the introduction of weed seeds into the fields through tools or 
animals.

b. using only weed free seed material



(Continue)

other Preventive methods:

•  Avoid using agricultural tools that have already been 
contaminated by Striga seeds.

•  Avoid feeding animals in infested fields (seeds can be 
distributed by manure).

•  Use organic manures to enrich the soil (Striga thrives in poor 
soils).

• Practise crop rotation (cereals, legumes, fallows).

•  Associate cereals and trap plants (cotton, soy, pea of Angola).

•
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Mechanical control

• Manual weeding- dig, cut and uprooting weeds; ox-drawn and 
tractor-drawn tools.  Weeding should be done before the  
weeds flower and produce seeds



QUESTIONS FOR DISCUSSION

Ask the participants if they know of crop 
varieties which have regular pest or  disease  
problems  and  others  which  are  not  effected?  
Evaluate  in  the Plenum the resistance of 
different varieties of crops commonly grown in 
the region. Also consider their yield quality and 
quantity. Which varieties would  be  most  
suitable  for  organic  farming,  considering  both  
resistance and yields?



QUESTIONS FOR DISCUSSION

1. Write  down  all  the preventive measures you know to avoid 
pests and diseases. Explain each measure. 

2. Write down all the Curative methods to manage pests.  How 
different are these approaches to the preventative ones?

3. Which kind of beneficial organisms do you know, and on 
which  pests  and  diseases  do they  have  an  impact?  How  
do  they  control  the pest or disease?



QUESTIONS FOR DISCUSSION

Ask  the  participants  about  their  experiences  with  products  
releasing  antagonistic microbes or beneficial insects. Did they 
work? Were they effective? Did they grow the organisms 
themselves or buy products? Are the products expensive or 
worth the money? How long can they be stored? 



QUESTIONS FOR DISCUSSION

1. Which locally available plants can be used to prepare a botanical 
pesticide? To document the knowledge, write down in a table 

2. Name plants you know with toxic effects on insects or fungi. List 
the name in the a column. 

3. Explain, which parts of the plant you use (Part used)  and  which  
pest  or  disease  it  acts  against  (Disease/Pest).  

4. How you prepare the plant before using it as a pesticide 
(Preparation) and whether  or  not  big  quantities  of  the  
material  are  needed  (Effectiveness).  

5. Does the  botanical  pesticide  also  has  an  effect  on  natural  
enemies and other non-targets, such as humans etc. (Specificity). 

6. Discuss other control/prevention methods for the pest/disease 
targeted 



QUESTION FOR DISCUSSION

1. What makes a weed a weed?

2. Discuss  the  positive  aspects  of  the  weed  plants.  Is  it  an  
indicator  for  special  soil  conditions?  Does  it  host  any  
natural  enemies  of  pests  or diseases? Does it contribute to 
a better soil structure or fertility? etc. 



QUESTION FOR DISCUSSION

1. Discuss effectiveness of preventive measures against weeds
2. Complete  the  list  of  preventive  measures  with examples  of  

weeds  which  can  actually  be  controlled  by  these  measures.  
Then  discuss  the  effectiveness  of  the  different  measures  on  
the  weeds  listed   in   the   table.   Rate   their   effectiveness   
based   on   participant‘s experience (+ = weak, ++ = middle, +++ = 
highly effective).
Method Weed effectivenes

Mulching
Living green cover
Crop rotation
Sowing time and density
Balanced fertilization
Minimum-tillage systems



Method Weed effectiveness

Weed cures before sowing

Stubble treatment.

Use clean tools

Prevent dissemination

Use clean seeds

Discuss strategies for control of key pests and diseases in 
organic systems in Mauritius



Table 1. Products for plant pest and disease 
control (FAO, 1999)

• Azadirachta indica (NEEM)

• Carbon dioxide

• Chloride of lime / soda

• Clay

• Copper oxide

• Derris roots (rotenone)

• Diatomaceous earth

• Gelatine



 Light mineral oils

 Mechanical traps

 Permanganate of potash

 Pheromones traps

 Animal and plant preparations

 Plant based repellants

 Propolis

 Pyrethrum cinerrafolium

 Quicklime



Table 1. Products for plant pest and disease 
control

• Release of parasite and predators of insect pests

• Silicates

• Sodium bicarbonate

• Soft soap

• Sulfur

• Sterilized insects



• Release of parasite and predators of insect pests

• Silicates

• Sodium bicarbonate

• Soft soap

• Sulfur

• Sterilized insects



• Viral, fungal and bacterial preparations e.g. Bacillus 
thuringienses (Bt)

• Inorganic compounds (Bordeaux mixture, copper hydroxide, 
copper oxychloride)

• Parafin oil

• Ethyl alcohol

• Herbal preparations
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Thank you


