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ABSTRACT 

Oil palm (Elaeis guineensis Jacq) is a tree without branches but with many wide leaves at its top.  It has become the world’s 

number one fruit crop because of its unparalleled productivity. One of the important and cumbersome activities in palm fruit 

cultivation is harvesting. Harvesting of oil palm is difficult due to its thorns like cut stems. Harvesting is being carried out 

manually by using sickle and pole arrangement. But the process is cumbersome and needs lot of effort. To banish the difficulty of 

harvesting and to achieve good productivity of the crop an optimum machine has to be developed. Much research was done in this 

sector, but still the industry is in the need of an optimum machine.  Hydraulic lifting platforms, motorized (cantas) cutters, 

pneumatically operated cutters, were developed but these have their own setbacks. Recently, focus was drawn towards the 

robotics. Here, this paper explains all the available and developing technologies in the area of harvesting of oil palm. 
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1. INTRODUCTION 

Oil Palm (Elaeis guineensis Jacq) is a tree without branches 

but with many wide leaves at its top.  It has become the 

world’s number one fruit crop because of its unparalleled 

productivity.  This is the highest oil yielding plant among 

perennial oil yielding crops, producing palm oil and palm 

kernel oil. According to 2009 statistics 26.19% of vegetable 

oil requirement in the world is provided by oil palm.  It has 

40% share of the world’s trade in edible oil [1].  The total net 

area under cultivation worldwide is 11,000,000 hectares 

(42,000 sq. m) as per 2006 statistics [2]. The worldwide area 

planted under oil palm has increased by more than 150% in 

the past few decades.  Most of this increase has taken place in 

South-East Asia, particularly in Malaysia and Indonesia.  The 

total cultivable area of oil palm in India is 2 million hectares 

up to 2012-2013 [3]. In India about 80% of the area is located 

in Andhra Pradesh and Karnataka [4]. It is the highest oil 

yielding plant in the world with 5 times higher oil yield per 

hectare compared to other vegetable oil yielding crops. Oil 

palm can be the primary source for achieving vegetable oil 

security. To meet the increasing demands of edible oil in 

India, Oil Palm which produces 6 to 8  tonnes of edible oil per 

hectare per year, will help more than any other oilseed crop 

which have productivity levels below 1 ton/ha [5]. It can 

easily bridge the gap between demand and supply. It is used to 

produce oleo-chemicals which are more environment friendly 

than petrochemicals. It is also increasingly being used as bio-

fuel. 

The Information related to oil palm tree is given in Table 1. It 

thrives well where annual temperature range is 29
°
-33°C 

(maximum) and 22°-24° C (minimum) with an evenly 

distributed rainfall of 2,500-4,000 mm, relative humidity more 

than 80%, and not less than 5 hours sunshine/day [5].  

Being a labor intensive industry, one of the key challenges 

facing the oil palm industry is it’s harvesting, overcoming an 

inadequacy of labour workforce brought about by increasing 

oil palm hectarage and also the difficulty in getting workers 

from neighboring countries. This present trend has compelled 
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the plantation industry to maximize mechanization on the 

harvesting process to improve worker's productivity. 

The harvesting of oil palm is the operose job in cultivation of 

oil palm. The things that make the harvesting operation 

arduous are its maximum height of growing, and thorns on the 

trunk of the tree. The oil palm grows up to 40ft at its 

maximum age of 40 years [6]. The economic yielding period 

is in between 25 years to 40 years. Only the skilled labour can 

harvest the fruit bunches at the maximum height. The problem 

of harvesting the fruits and fronds at peak heights leads to 

uprooting of the crop at its economic growing stage (25 to 40 

years). The uprooting of the crop at this stage is not a best 

practice in the economic sense.  By keeping these factors in 

mind, much research was done by number of scientists for 

finding different machinery for harvesting oil palm. The below 

columns explains delineate the same.  

2. MANUAL HARVESTING 

Proper cutting tools were very limited as it is very far from the 

actual practices.  Actual practice of cutting of oil palm fronds 

and fruits bunches involve using either chisel or sickle, is at 

very high speed in order to benefit from the momentum 

generated from the weight of tool and the speed of cutting.  

The chisel and sickle are widely used as cutting tools in this 

country.  They are effective and affordable and no new tools 

have surpassed them.  However, even with them, the 

harvesters have to expend a lot of energy to cut.  Harvesting 

fruits from short palm is relatively easy.  A chisel attached to a 

short steel pole is normally used.  To cut, the harvester jabs 

the tool at a very fast speed to the target.  The angle of attack 

greatly affects the effectiveness of cut. The Directorate of Oil 

Palm Research has released 4 sickles after evaluating all the 

available shapes of different sickles used in India [7]. But the 

problem with the pole attached sickle is much energy and 

attention is needed to handle the pole and sickle at higher 

heights. The maximum height of tree that can be harvested 

with this arrangement is 30 ft. The sickles with pole 

arrangement is given in Fig.1.  

 

3. CANTAS TOOL 

MPOB (Malaysian Palm Oil Board) has invented CANTAS™ 

a motorised cutter to facilitate the oil palm harvesting 

activities. This technology uses the special designated sickle 

and chisel, which is installed into the vibrating mechanism 

which creates greater speed for cutting. A telescopic pole is 

installed with petrol engine to spur the vibrator. This is 

specially designed to harvest oil palm fruit bunches (FFB) and 

pruning fronds. One single CANTAS/CKAT is able to cover 

in average 50 hectares oil palm plantations and produce or 

harvest up to 200 bunches per hour with fuel consumption 

250ml [8]. In Malaysia, single motorized cutter can harvest in 

up to 1600 bunches or 10 hectares per day with 2 liter of 

petrol. It is proven increase 3 times productivity compare with 

manual sickle and return of investment is below than 3 

months. This mechanical cutter is for taller palm of 8 meter 

height.   In this machine a curve sickle is used together with 

the specially designed vibrating mechanism for the sickle to 

cut. There are two considerations in design the new cutter 

which is weight and stiffness.  A good cutter must be light 

weight and have a stiff pole for easier handling and control 

especially when harvesting tall palms of above 6 meter.  A 

weight of more 10 kg would be heavy and difficult to lift.  

Similarly with flexibility of the pole which is too flexible 

would make handling difficult.  The figure of the cantas tool is 

shown in Fig. 2 [9] 

The major disadvantage is that, we cannot use this machine for 

harvesting the palm, more than 8 m. the height of harvesting is 

restricted to 8m. Another disadvantage is that, the vibration 

transmitted to operator is not agronomic ally suggestible for 

longer period of exposure 

4. LIFTING PLATFORM 

Since the height of the palms are nearly 40ft, the trails for 

development of a sickle with pole arrangement and other 

vacuum operated machines were abortive. Much research was 

done to develop a platform that can take the operator to near 

the trunk of the tree. DOPR & Vanjax  in 2010 developed a 

hydraulically operated lifting platform for harvesting bunches 

and fruits of the oil palm. This platform can go up to 20 ft. 

The trails were conducted in DOPR. Balancing of the machine 

created problem for safe working of the machine in the field. 

These lifting platforms works with the help of hydraulic 

cylinders, or by using seizer’s mechanism (Fig. 3). The 

drawbacks with this machine are lack of safety during 
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operation, soil compaction during its operation in the field and 

its high initial and maintenance cost [10].  

5. VACUUM OPERATED CUTTERS 

The vacuum operated cutter make use of compressed air to 

create a vibratory motion in the cutting tool. The sickle or 

chisel will be equipped with compressor that can be operated 

by internal combustion engine. Vacuum operated cutters have 

additional advantage that, they can make use of tractors to 

create vacuum. Minimum of 10 hp motor is required to create 

sufficient vacuum for harvesting of oil palm bunches. It also 

has the same drawback of limited height of operation and 

agronomic inconvenience of the machine as it transmits much 

vibration to the hands of the operator as in case of cantas tool. 

Research has to be done in the areas of ergonomic refinement 

of the machine for effective use of it [7]. 

6. ADVANCED ROBOTICS 

As the harvesting of oil palm is arduous job, the robotics in 

this field is requisite. Many projects ware carried out to design 

and fabricate a light and powerful cutting system that can be 

carried by a four wheeled tree climbing robot [11]. The 

developed climbing robot can carry the weight of a cutting 

system with a maximum of 7 kg while keeping its balance 

(Fig. 4). Previous oil palm harvesting machines use a 

hydraulic power source; hence, these machines are powerful, 

big and heavy. This resulted in unbalancing of the machine 

and compaction of the soil in the planted area. An electric 

power source and electrical components were used to make it 

a light and powerful cutting system. After considering and 

testing different mechanisms of cutting the oil palm leaves and 

bunches, the reciprocating motion of a rectangular blade was 

found to be the best option. An alternative current (AC) motor 

was used as the driver of cutting machine. An inverter device 

was used to convert the direct current (DC) from the battery to 

an appropriate AC current for the motor of the cutting 

machine [11]. 

The power required to drive the robot is generated by a DC 

micro gear motor. A gearbox was installed on this motor to 

reduce its speed from 2500 to 5 rpm. The slow motion of the 

cutting system causes smooth and accurate cutting (Fig. 5). 

Furthermore, decreasing the motor speed causes an increase in 

the power and torque of the motor which lead to more force to 

push the cutting blade into the branch. The power of the motor 

is transferred to a 4 cm diameter sprocket. The motor rotation 

direction is controlled by the operator via a remote controller. 

The power required to drive the robot is generated by a DC 

micro gear motor [12]. The robot can be operated from the 

ground level by using remote controller. This climbing robot 

can reach the required height as we need, and also the 

operation will be in the hands of the operator, it resembles a 

more sophisticated operation as compared to other methods of 

harvesting. Even though it solves all the problems much 

research has to be done, to bring out an appropriate and 

optimum machine for harvesting oil palm.  
 

7. CONCLUSIONS 

As oil palm is a very good vegetable crop which contributes 

much to the global economy, and which plays very important 

role to achieve food security. The manual harvesting of oil 

palm has its own difficulties even though energy requirement 

for harvesting is reduced by ergonomic refinement of the 

machines. The other harvesting equipment like cantas tool, 

pneumatic cutter, lifting platform perform better than the 

manual harvesting, but they have drawbacks of less reach of 

height, high initial investment, inquisitive in operation. The 

harvesting Robot is good substitute for all these machines and 

to achieve all the above discussed objectives. The research 

towards agricultural robotics need to be focused to achieve 

these ambitious goals in oil palm harvesting.  
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                                  Fig.1: Manual harvesting of Oil Palm with pole and sickle 

 

 

                

 

 

Fig.2. Cantas tool for harvesting oil palm  
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                                  Fig 3. Lifting platforms with hydraulic and seizers mechanism 

 

 

 

 

 

 

                                Fig.4 Oil palm climbing robot  

 

Table 1. General Information on oil palm 

oil palm Highest vegetable oil yielder for unit area (4-6 t/ha) 

Family Palmae 

Species 
Elaeis Guineensis (African oil palm) 

Elaeis Oleifera (American oil palm) 

Economic cropping period 25-30 years 

No.  of palms/ha 143 (9×9×9 m triangle) 

Tree height 15-18 m 

Leaf length 6-8 m 

First harvest 36 months after planting 

No.  of bunches/palm/year 5-12 

Average bunch weight 25 kg 

 

Fig.5. Reciprocating mechanism for cutting oil palm 

bunches and fronds 

 


