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Introduction
Oil palm is the richest source for vegetable oil production with a 

capacity of 4-6 tons of oil per ha per year.  It is the most sustainable crop 
to feed the hungry mouths of the world as it is recognized universally 
as the most efficient, effective and highest yielding form of edible oil 
production [1]. The eco friendliness is manifested as it is a perennial 
plantation crop, maintains its green canopy throughout 30 years of 
its economic life and does not cause soil erosion, river siltation, etc. 
With the cultivation of oil palm, the farmers can get more returns as 
the Benefit Cost Ratio for oil palm is more than 1.8 [2] It can replace 
the other non remunerative crops which are posing threat. It is a labour 
saving crop as it is not labour intensive like other crops. The cost benefit 
ratio of oil palm in Malaysia is 3.0 which could be the reason for the fast 
growth of Malaysia’s economy [3]. 

The vegetable oil consumption in India is only 14.10 kg per annum 
per person as against the world’s average of 23.60. According to 
FAO, the minimum quantity required for human consumption is 18 
kgs. Only 50% of our consumption is being produced from the nine 
oil seeds crops and rest is being imported spending huge amounts of 
foreign exchequer. To mitigate the gap between demand and supply of 
vegetable oil in the country, the crop is introduced to cultivate using 
irrigation [4]. Since 1990 onwards, it is under cultivation in extensive 
areas in 11 states in India. Andhra Pradesh is leading with 1.02 lakh 
hectares of oil palm plantation extending in ten districts.

Though the crop is more sustainable in many ways to growers, 
processors and to the government, however in the recent years, heavy 
incidence of pest population is observed causing defoliation and thereby 
yield loss. This warrants the farmers to go for pesticide application 
causing environmental pollution and problems to pollinating weevils. 
Since sustainability of the farmer is the prime concern for cultivation 
of any crop, at the same time the interest of vegetable oil consumers is 
also important.

The Roundtable on Sustainable Palm Oil (RSPO) is a sustainability 
standard that balances environment, economy and social (Small 
Holdings) structure of families. ISCC is a sustainability plus carbon 
certification.

Pest Problems on Oil Palm
Many pests found on oil palms are specific pests of several species 

of wild palms [6]. They became adapted to Elaeis guineensis Jacq. when 
these were brought to this country. Some insect pests are polyphagous. 
There are at least 80 species of arthropods that are potential pests on 
oil palms. As the plants grow, the plantation becomes a more favorable 
environment for pests.

When Oil Palm was introduced to India, several new oil palm pests 
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Apart from high productivity, the crop also works as a good sink 
for carbon dioxide absorption and source for oxygen production. One 
hectare of oil palm plantation produces an amount of 21.96 tonnes 
of oxygen per annum while absorbing 30.28 tonnes of CO2. It is far 
superior over other oil seeds crops whose production and productivity 
of vegetable oil (less than 1 tonne) as well as oxygen (2.54 tonnes) is far 
below to oil palm [5]. 
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of psychidae and limacodidae were appeared in Little Andaman Island. 
In other areas, oil palm shared some pests with already established 
crops like coconut, areca nut and palmyrah [7,8]. However, damage is 
varied with the intercrops.

Most harmful insects of Oil Palm are Rhynchophorus palmarum, 
Alurnus humeralis in America, Oryctes rhinoceros in South East Asia, 
Oryctes monoceros in West Africa [9]. In India, heavy populations of 
coccinellidae on the spear region and Rhynchophorus ferrugineus were 
recorded in Kerala [10]. The great majority of the pests are, however, 
defoliators. These cause explosive attacks with incidence observed 
in certain years and areas. Though the reasons are not clear, pest 
resurgence and secondary pest out break cannot be ruled out [11]

Indiscriminate use of pesticides eliminates all beneficial organisms. 
Similarly, the uses of herbicides eliminate several species of plants that 
serve as sites for refuge and feeding for the beneficial organisms. A wide 
spread attack by a defoliator can cause losses in yield of as much as 
50%, at 4-6 months after the attack [12]. Full recovery of an area that 
was severely defoliated can take several years. An explosive increase of 
a defoliator does not occur until the leaves of adjacent plants come into 
contact with each other. This makes it easier for certain insects to move 
from one plant to another and creates a favorable environment for the 
pest.

Rhinoceros beetle, Oryctes rhinoceros is a serious pest of oil palm 
in Malaysia [16]. In areas of severe damage, as much as 15% of the leaf 

area can be lost [17], resulting in a yield decline of up to 25% [18].  
Damage by the beetles also provides entry points for the red palm, 
Rhynchophorus ferrugineus and other fungal pathogens that lead to bud 
rot disease. The pest was reported to set back coconut cultivation in 
Samoa for 60 years and brings about 60% decreases in Oil palm yield at 
the first year of harvesting [19-21]. 

Psychid (Bagworm), Metisa plana outbreaks are a recurring 
problem especially in Southern Perak, Peninsular Malaysia. A 
moderate defoliation (10-13%) can cause a yield decline of around 
30-40% over 2 years due to decrease in rate of photosynthesis. Mass
trapping using pheromones is anticipated to be an easier option for
smallholders to adopt. The evaluation of several common designs of
sticky traps for trapping male moths and the potential of using them
for control purposes has been reported. CpTI plants showed increased
tolerance to bagworm larvae (Metisa plana Walker) as compared to
non-transformed controls. Integrated Management Practices were
developed for the bag worm in Papua New Guinea which include hand
collection from young palms, removal of natural host plants from the
vicinity of oil palm growing areas, maintenance of good ground cover
for beneficials, precise targeting of insecticide by trunk injection and
biodiversity management [22].

Reported parasitoids are important in regulating bagworm 
population [23]. Natural enemies namely Apanteles sp., Xanthopimpla 
sp., Pediobius sp., and Brachymeria sp., and a non-occluded virus on 
larvae were reported feeding on bagworms in Malaysia [24]. Their 
populations are dependent on the availability of shelter and food sources 
(nectar), provided by beneficial plants in the oil palm ecosystem. Solar 
radiation that reaches the ground in the young oil palm plantations 
allows the development of a varied associated flora which leads to high 
levels of larval parasitism (up to 95%).

As palms get older, less and less solar radiation reaches the ground 
and only shade-loving species survive, which do not necessarily support 
adult forms of most parasitoids. 

Four types of plants were considered to be beneficial for bagworm 
control as they prolong the life span of the adult parasitoids. These 
include Cassia cobanensis, Crotalaria usaramoensis, Antigonan leptopus 
and Euphorbia heterophylla [24]. In India, Kalidas reported the 
increase in psychid incidence in all those gardens that were treated 
with insecticides against the leaf web worm indicating the secondary 
pest out break condition. The pest was found causing a loss of 3.88% 
photosynthetic area per palm by means of defoliation [25].  

Management Strategies
The following are the problems envisaged in carrying out the 

management practices in oil palm plantations.

• Height of the plant is the problem for spraying insecticides as they
attain more than 20 feet height within 15 years in irrigated plantations. 

• Secondary pest out breaks may arise due to indiscriminate use of
pesticides that kill the beneficial insects also.

• Pollinating weevils which are important in pollination and bunch
production may die and thus cause bunch failures which affect the yield 
loss. 

• Though root feeding and stem injection are being practiced, they
are laborious and tedious to carry out. Sometimes, it may pose residue 
problem. 

Years 97-98 98-99 99-00 % 
change

00-01 % 
change

2001-02 % 
change

2002 
Dec

% 
change

Plot I 160 196 22.5+ 143 27.04- 149 4.19+ 100 32.88-
Plot II 153 180 17.64+ 155 13.88- 138 10.96- 123 10.86-
Plot I 27% 24% 49%
Plot II 14% 23% 32%
Average 21% 24% 41%

Table 1: Impact of infestation of leaf eating caterpillars on FFB yield in Indian oil 
palms.
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Figure 1: Effect of leaf eating caterpillar damage on the FFB yield.

The detrimental effect of defoliation may not be much severe on 
young plants. In Sumatra and Honduras, reduction of 10-25% and 22-
36% respectively in yield was recorded due to defoliators [13]. Whereas 
in Colombia, populations of 4000-5000 larvae of defoliators per leaf, 
caused losses of foliage of as much as 95%. Losses of 60-66% of the 
foliage have caused accumulated reductions in the yield of 36-40% in 
the three years. Defoliation of less than 29-38% has caused losses in 
yield of 9%. In Sabah, Malaysia reduction of 27 t of FFB occurred during 
the 30 months following the defoliation of 60% by Setora nitens [14]. In 
coastal Andhra Pradesh, defoliation caused by Acria  sp. resulted to the 
yield losses of 29% in the first year, 31% in the second year and 21% in 
the consequent year [15] (Table 1 and Figure 1.). 
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To overcome the above, IPM practices using many alternatives are 
the sustainable methods to follow. These include:

• Conservation of natural enemies of these pests.

• Creation of congenial conditions for multiplication of natural
enemies in the garden.

• Growing pollen and nectariferous plants in the garden like Cassia
cobanensis and Antigonon leptopus 

• Cultivation of pest tolerant varieties.

• Inundative or inoculative release of bioagents like Trichogramma spp.

• Avoidance of discriminate use of insecticides.

• Collection of the naturally occurring virus, multiplication in large
quantity and release against the target pests.

• Maintenance of hygienic conditions in the orchards by removing
all the breeding sites of the pests.

• Penetration of the sunlight into the garden by cutting the
intermingling leaves and regularly monitoring the pest population.

• High day temperature (maximum temperature) could cause fast
evaporation of the pheromone that ultimately affects the longevity of 
the material. 

• Hence, development of stable nanoparticles/nanocapsules/
nanofibres of pheromone will be able to hold the pheromones in 
sufficiently high concentrations and can control the dissipation rate due 
to either evaporation or adsorption in an environment. 

Conclusion
The sustainability of oil palm cultivation is the need of the hour for 

both farmer as well as processor and finally to the country. It is essential 
to manage the pest population to below economic threshold levels to 
reduce the losses. For this purpose, integrated management practices 
need to be developed by using the latest low cost technologies which 
will give sustainability to the oil palm industry as a whole. 
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