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Concept of IPM- Integrated Pest Management

·A holistic approach where ecological and biological knowledge 
and monitoring techniques are integrated with Physical or 
Cultural, Chemical & Biological Methods to manage pest in a 
sustainable manner.

·Integrated Pest Management (IPM) uses pest and environmental 
information with correct pest control methods to prevent 
unacceptable levels of damage by the most cost-effective means 
and with minimum possible hazard to man, non-target 
organisms, and the environment. 

·Key principles includes the establishment of thresholds for the 
pest population & economic loss of crop. 



·The rationale is not a campaign to try and eradicate a pest 
completely as is the case when an exotic pest is concerned e.g. 
CPB in Cocoa at Jasin Lalang, Melaka, Malaysia in the 1980s.

·Most of the pest species encountered are always present in 
the natural ecosystem but at low levels and are kept in check 
by other competing species for food, shelter & space.

·Environmental factors also play a key role in keeping pest 
populations in check. 

Ecological & Biological Considerations



·In temperate agriculture, winter (temperature) halts pest 
activity and thus provides relief but in the tropics, pest 
activity occurs throughout the year. 

·Here rainy season increases pest mortality (washout of 
juveniles & eggs) and the high moisture increases their 
susceptibility to microbial diseases caused by fungal, viral or 
bacterial pathogens (natural agents).

·Pest populations are also kept in check by their natural 
enemies which feed on them i.e.predators & parasitoids. 

·There is a dynamic equilibrium between a pest & its natural 
enemies but when this balance or status quo is disturbed by 
man or weather, the balance usually tips in favour of the pest. 



·Frequently, outbreaks occur after a long dry spell and not 
uncommon to be along field roads (bagworms or nettle sp.). 

·The dry conditions and vehicle movement creates dusty 
conditions and these fine particles also choke the spiracles of 
beneficial insects which are small sized & vulnerable.

·This is also a period when weeding is carried out more 
extensively and reduces the source of nectar & shelter for the 
beneficial insects. 

·This is also because food is not a limitation for the pest in a 
monoculture system with succulent crops but can be limiting 
for natural enemies. Thus, leading to an outbreak.



·Two kinds of threshold exist. The 1st is the Population 
Threshold where a pest is at a level which necessitates human 
intervention using chemical control methods, failing which 
the pest will be difficult to control (OUTBREAK).

·The 2nd is Economic Threshold which is the level above which 
the pest causes significant economic crop loss.

·Usually the population threshold is used as the indicator for 
intervention to avoid reaching the economic threshold where 
losses in terms of $$$$$$$$ can prove to be significant & with 
geometrical increase in pest population, control will prove to 
be very labour intensive & expensive.  

Threshold Concept



·The low levels of the pest ensures that its natural enemies 
which are dependent on the pest are sustained at a reasonable 
level in the agroecological habitat.

·Therefore the rationale is to allow the pest to exist at levels 
below the population threshold and try to help maintain the 
balance or equilibrium between the pest & its natural 
enemies.

·Blanket weeding is discouraged in favour of suppressive 
weeding approach.



Conservation Of Naturally Occuring Beneficial Plants in Estates

Euphorbia hirta Erechthites valerianifolia Euphorbia

Cleome rutidosperma Borreria



Turnera subulata Carrambola ïStarfruit Male Pollinator Clone 

Antigonon leptopus Cassia cobaneensis

Beneficial Plants For Introduction & Propagation On Estates  



·Plants such as Mikania micrantha & Cylindrica Imperata 
produce phtoallexins which kill the roots of crop plants whilst 
others such as Asystasia intrusa have very prolific seeding or 
woody plants (Clidemia hirta, Melastoma) and are thus 
classified as Noxious weeds- Not to be tolerated in the field at 
all.

·Others such as soft grasses, ferns and flowering plants are 
acceptable outside the weeded circle as long as they become 
rank, do not impeded accessibility of operations nor impede 
crop recovery (loose fruit collection).

·This must be borne in mind when deciding what to conserve 
or what to eradicate and what is a beneficial plant.

·Important consideration is to maintain good ground cover to 
prevent exposure of peat soil to reduce oxidation & 
irreversible drying.



Use IPM, Surveillance & Census 
In The Management Of Leaf-Eating Pest



List of Natural Enemies Found In O.P. Agric. System

Predators Pathogens

Sycanus dichotomus

Cantheconidia furcellata

Sycanus dichotomus

Cosmolestes picticeps

Sycanus dichotomus

Cantheconidia furcellata

Sycanus sp

Callimerus sp

Cosmolestes picticeps

Isynolus heros

Sycanus sp

Sycanus sp

Cordyceps sp (fungus)

Cordyceps sp (fungus)

Granulosis virus

Beaureria sp (fungus)

Paecilomyces fumosoroseus (fungus)

non-occluded RNA virus

Baculovirus Oryctes  (virus)

metarrhizium  anisopliae (fungus)



Predators :

· Includes Assassin bugs which feed directly on the pest using their 
sharp piercing mouthparts which suck the haemolymph or  body fluid 
of the soft bodied pest such as bagworms or nettle caterpillars.

·Others such as spiders, praying mantis, centipedes and some beetles 
are also active predators but are less significant in their impact on the 
main insect pest species.

·Predatory mites however provide significant control of mite 
populations in the nursery.  



Family: Pentatomidae (Assassin Bugs)

Juvenile 

Eucanthecona
Adult

Feeding on 

Setora nitens



Sycanus dichotomus



Cosmolestes picticeps

( Hemiptera ).
Callimerus arcufer

(Coleoptera ).



Parasitoids
Size ranges

·Tiny :<1mm 

·Small : 1-3mm

·Medium: 3 to 4.5mm

·Large: > 5.0mm

Solitary or Gregarious

Å Usually larger sized parasitoids are solitary meaning usually only one 

emerges per host.

Å Solitary parasitoids are usually primary parasitoids. 

Å Gregarious parasitoids are smaller in sized and so more eggs are laid 

on the host larva or pupa & they can be primary or secondary 

parasitoids or even hyperparasitoids i.e. using the primary parasitoid as 

a host.

Å Hyperparasitoids can also kill the pest host after emerging from the 

primary parasitoids inside the host & can still be beneficial.



Solitary Parasitoid ï

From Larva of Nettle Caterpillar

Gregarious Parasitoids ï

from Pupa of Nettle Caterpillar



Setora nitens& Its Primary Parasitoid: Spinaria spinator

Healthy S. nitens Parasitized S. nitens

Emergence of a Solitary S. 

spinator from Setora nitens

The body is yellowish orange (9.5 mm long), 

with almost half the forewings have darkened 

markings.

The antennae are as long as its body and 

entirely black. 


