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Itinerary

• What is IFS?
• What is ICM?
• What is IPM?
• What is Biological Control?
• What is Bio-pesticide?





An approach to farming
which aims to balance
production with economic
and environmental
considerations by means of
a combination of measures
including crop rotation,
cultivations, appropriate
crop varieties and careful
use of inputs.

IFS / Integrated Farming System





ICM / Integrated Crop Management
Integrated Crop Management (ICM) is a common sense approach
to farming. It combines the best of traditional methods with
appropriate modern technology, balancing the economic
production of crops with positive environmental management. It is
based on understanding the intricate balance between our
environment and agriculture and is a whole-farm approach in
achieving a proper balance. Basic components of ICM are crop
management, nutrient management, pest management, and
financial management. Each of these components of ICM is
associated with agricultural Best Management Practices (BMP).
Each BMP overlaps between the broader components of ICM. The
relationship between farm management and BMP implementation
is very dynamic.



ICM / Integrated Crop Management

ICM is a 'whole farm approach' which
is site specific and includes:

the use of crop rotations
appropriate cultivation techniques
careful choice of seed varieties
minimum reliance on artificial

inputs such as fertilisers, pesticides
and fossil fuels

maintenance of the landscape
the enhancement of wildlife habitats



IPM is the sustainable approach to 
managing pests by combining 

biological, cultural, physical, and 
chemical tools in a way that 

minimizes economic, health and 
environmental risks.

IPM / Integrated Pest Management
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First step in IPM is to set an economic 
threshold (ET) 
ET also called action threshold (AT).
ET is the density of a pest at which a 
control treatment will provide an 
economic return i.e. point when action 
needs to be taken.

Setting Economic (Action) Thresholds
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ET is set at level lower than Economic injury Level 
(EIL).

EIL = lowest number of insects that will cause economic 
damage.

Allows time to implement control strategy and see its 
impact.
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ET is not static; it varies with fluctuating 
market values or control costs. 
For example: 

If crop value increases, ET declines
If cost of control increases, ET 

increases.

https://ipmworld.umn.edu/pedigo



14

Crop losses < £100 per ha

Cost of 
insecticide + 
application = 
£1000 per ha

Below 
Economic 
Threshold

ACTION: 
Do Not 
Spray
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Crop losses > £1000 per ha

Cost of 
insecticide + 
application = 
£1000 per ha

At or 
above 
Economic 
Threshold

ACTION: 
Control
Spray or ...



Components of IPM
Biotechnical Control

Light Pheromone
Soound Hormone
Repellent Antifeedant
Atractant

Physical control
Mechanic (Broom)

Heat
Radiation

Chemical Control
Acaricide
Insecticide
Fungicide
Rhodencide
Herbicide
Nemathicide Biological Control

Augmentation
Natural enemy production
Protection of Natual Enemies
Microbial control

Cultural Control
Fertilization
Pruning
Varieties
Rotation
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Why do we want to reduce inputs of chemical 
pesticides?

Harmful to 
animal health

Kills 
pollinators

Drawback 
of chemical 
pesticides

Harmful to 
human health

Damages the 
environmentInsecticide 

resistance

Pesticides are poisons and, unfortunately, they can harm more than just 
the “pests” at which they are targeted. They are toxic, and exposure to 

pesticides can not only cause a number of health effects, but is linked to a 
range of serious illnesses and diseases in humans, from respiratory 

problems to cancer





History of IPM

• The Green Revolution
• Pesticide Reduction
• The “IPM Initiative”
• Food Quality Protection Act
• Environmental Stewardship



• Over the last 25 years……

• 40% reduction of insecticide applications
• 80% reduction of insecticide use
• 37% reduction of insect control cost



Traditional Drivers of IPM
• Lower cost - $$
• Less pesticide usage
• Reduce Environmental Risks
• Eliminate pesticide residues in foods
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Biological control
What Is Biological Pest Control?

Biological control is, generally, human's 

use of a specially chosen living organism to 

control a particular pest.
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Biological control is the conscious use of living
beneficial organisms, called natural enemies, to
control pests. Biological control should be an
important part of any integrated pest management
program, an approach which combines a variety of
pest control methods to reduce pest levels below an
economic threshold. Virtually all insect and mite
pests have some natural enemies. Managing these
natural enemies can effectively control many pests.
Often the use of insecticides or other practices can
injure or kill natural enemies, increasing the survival
of the remaining pest insects.
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Biocontrol Categories
Biopesticides

Macrobials Microbials
Enthomopathogens

Semiochemicals 

Fungi
Bacteria 
Viruses 

Predatory 
Insects 
mites
Parasitoids

Pheromones 
Plant volatiles

Plant extracts 
Seaweed products 
Basic chemical 
substances 

Nematodes

Natural and Biochemical
Products
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Predation and parasitism are
examples of antagonistic
ecological interactions in which
one species takes advantage of
another species. Predators use
their prey as a source of food only,
whereas parasites use their hosts
both as a food and as a habitat.
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Samples from Turkey
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Microbials
Enthomopathogens

(fungi, bacteria, viruses and nematodes)



Contain a microorganism (bacterium, fungus, virus, protozoan 
or alga) as the active ingredient
• Microbial pesticides can control many different kinds of pests, 
although each separate active ingredient is relatively specific 
for its target pest[s]
• For example, there are fungi that control certain weeds, and 
other fungi that kill specific insects
• The most widely known microbial pesticides are varieties of 
the bacterium Bacillus thuringiensis, or Bt, which can control 
certain insects in cabbage, potatoes, and other crops. Bt
produces a protein that is harmful to specific insect pests
• Certain other microbial pesticides act by out-competing pest 
organisms. Microbial pesticides need to be continuously 
monitored to ensure they do not become capable of harming 
non-target organisms, including humans



Chemical pesticides kills all pests + beneficial 
arthropods

Fungal BCAs kill some but not members of pest 
complex

May require application of 2 or more fungal strains. 

A costly process because:

 Need to register the different strains

 To avoid blockage of sprayer nozzle – several spray 
trips needed 



Paecilomyces lilacinus
fungi, nematoda

Verticillium lecani

Paecilomyces fumosoreusBeauveria bassiana

Samples from Turkey
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Semiochemicals

Pheromones and other Semiochemicals: 



SEMIOCHEMICALS

INTERACTION WITHIN SPECIES    INTERACTION BETWEEN SPECIES

Pheromones Kairomones Allomones
Synomone (benefits sender & receiver) (benefits receiver) 
(benefits sender) (benefits both)
Pheromones are chemicals which act as signals between living organisms 
(not just insects) of the same species.  
Kairomones are produced by plants (or animals) in a way which benefits 
the insect receiving the signal. e.g. chemicals which attract insects to a 
specific host plant.
Allomones, are of benefit to the organism  which produces the chemical, 
e.g. repellent smells emitted by stink bugs to deter predators.
Synomones, are of benefit to the organism which produces the chemical, 
and to the receiver e.g. flower scents and pollinating insects.



Pheromones and Pest Management
How are Pheromones Used?

Monitoring
• measuring populations/activity
Mass Trapping
• Catching as many individuals 
• as possible
Mating Disruption
• preventing mating
Attract & Kill
• bringing insect to the insecticide



Other Control Strategies using Semiochemicals

Mass Trapping
Simple Concept: trap as many insects as you can
Key is to attract and trap females
Kairomones becoming increasingly important

Lure and Kill
Again a simple concept: bring the insects to the 

insecticide and not the insecticide to the insect
Key again is to attract females

Both techniques can be integrated with other 
techniques for IPM



Essential oils produced in Isparta, Turkey



38

Azadirachtin (Neem)
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Pesticide market on the world
2016 US $

Chemicals
$ 60 billion

Biopesticides
$ 3 billion

Biopesticides rapidly growing sector
expected to grow from $1.7 billion in 2013 to 

$4.4 billion by 2019
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Another forecasting
expected to grow $ 11 billion by 2025 

it is expected that biopesticides will receive a 
total 40% share of the pesticide market in the 

world by 2050
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Biological control market in Turkey in 2016

Registrated product numbers: 80-85
Biotecnic product numbers : 101
$600 million pesticide market
% 3-5 Biopesticid rate.



Type of 
Pesticide

Apple Grape Rose oil Barley Wheat

gr-cc/ha % gr-cc/ha %
gr-

cc/ha
%

gr-
cc/ha

% gr-cc/ha %

Insecticide 13.701,6 50,3 490,8 33,5 2.612,8 52,7 535,4 29,4 535,4 29,4
Fungicide 11.394,6 41,8 975,7 66,5 2.347,5 47,3 234,8 12,9 234,8 12,9

Acaricides 2.152,2 7,9 - - - - - - - -
Herbicide - - - - - - 1.051,5 57,7 1.051,5 57,7
Total 

pesticides 27.248,4 100,0 1.466,5 100,0 4.960,3 100,0 1.821,7 100,0 1.821,7 100,0

The share of Pesticide Type and amounts of pesticides used in 
selected crops

Economic Costs of 
the Application of Pesticides on 

some crops in Turkey



Apple Grape Rose oil Barley Wheat

Amount of used pesticide gr/cc/ ha) 27.248,4 1.466.5 4.960,3 1.821,7 1.103,5

Average Pesticides+ Pesticide application costs ( € /ha) 1.574,4 404,8 593,3 44,0 50,3

Average production costs ( € /ha) 3.736,2 858,3 2.357,5 441,5 549,9

The proportion of plant protection costs in average 
production costs (%) 42,1 47,2 25,2 10,0 9,1

Table The share of plant protection cost in production 
cost in selected crops

Economic Costs of 
the Application of Pesticides on 

some crops in Turkey
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The target of Turkey 

IPM is 50% until 2023

Share of Biological control
ajans in pesticides 25%

Biological control Company
numbers: 100



association



Biological Control Research and Apply Center



PESTS

Aspidiotus nerii
Aonidiella aurantii
Chrysomphalus dictiospermi
Bemisia tabaci
Trialeurodes vaporariarum
Aphis fabae
Aphis gossypii
Myzus persicae
Acyrthosiphon pisum

Tetranychus urticae
Planococcus citri

Tuta absoluta

NATURAL ENEMIES

Chilocorus bipustulatus
Rhyzobius lophantae

Encarsia inaron

Aphidius colemani

Hippodamia variegata

Phytoseiulus persimilis
Cryptoleamous montrozieri
Leptomastix dactilopii

Beauveria bassiana
Macrolophus pygmaeus







Beauveria bassiana



http://www.bilgiustam.com/alternatif-besin-kaynagi-olarak-bocekler/644-images/
http://www.dw.de/are-insects-the-food-of-the-future/a-16935692


Thank You

For Your Attention
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