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Abstract — A case study to determine performance of
Mobile Bunch Catcher (MBC) was done at FGV Plantatns
(M) Sdn Bhd. One period time was used for test thimachine
and area coverage about 32 hectare. Using 2 worke&s
driver and co-worker, MBC will be used to minimize loose
fruits collector during harvesting process. A machie was
tested at different topography where the area areldt area,
mild undulating and heavy undulating. This machine also
tested with 2 method of testing, simulation test ah Fresh
Fruit Bunch (FFB) production test within limitation of palm
height from 3 meter to 5.5 meter. From result, FFB
production was recorded from 1.3 to 2.4 ton/workeday.
From experiment also shows MBC can maximize labours
productivity in oil palm plantation.

Keywords — Oil Palm Fresh Fruit Bunch, In — field
Collection, Topography, Mobile Bunch Catcher.

fruits. Loose fruits is presently in operation mohenable

to mechanization, but loose fruits collection in-irfield
collection using traditional method as racking,apger
and net [2]. Solah (2009) stated that 3% -5% obected
loose fruit when harvesting time [3]. When collettesing
traditional method it will be contributed 60% trasbm
consignment. Also Rahim 2012 [4] study a time uses
during loose fruits collection which take about 2&%m
harvesting time. Important and the success fadtorthe
machine characteristic must be robust, easy toamsk
simple maintenance. The easy to operate machine wil
increase productivity and the simple maintenanclé wi
decrease downtime and save your bottom line [5].To
overcome this problem, Azali Awaludin (2016) desidra
conceptual of mobile bunch catcher as figure 1 [Riter
fabrication and design this machine show as inréidu

INTRODUCTION

Oil palm planted area in 2015 reached 5.64 million
hectares, an increase of 4.6% as against 5.39omilli
hectares recorded in the previous year. This waslyna
due to the increase in new planted areas espedially
Sarawak, which recorded an increase of 13.9%. Sabah
still the largest oil palm planted state, with 1#5dlion
hectares or 27% of the total oil palm planted area,
followed by Sarawak with 1.44 million hectares &9,
while Peninsular Malaysia accounted for 2.66 millio
hectares or 47%. In 2015, CPO production recorded a
marginal increase of 1.5% to 19.96 million tonsagainst
19.67 million tons produced in 2014. The increaas due
to higher FFB processed, arising from the incréasew
matured areas coming into production, especially in
Sarawak. CPO production in Peninsular Malaysia and
Sarawak increased by 3.6% and 7.6% to 10.54 million
tons and 3.70 million tons respectively. CPO praiducin
Sabah, however, recorded a decline of 5.5% to 5.72
million tons. The FFB yield for 2015 was slighttywer by
0.8% to 18.48 tons per hectare from 18.63 tonhpetare
achieved in 2014. Sabah registered a decline &b &
19.99 tons per hectare as against 21.34 tons mtarbe
achieved in the previous year. Peninsular Malagsid

Sarawak, however recorded increases. FFB yield for S8

Peninsular Malaysia improved by 3.0% to 18.77 tpeis
hectare, while that of Sarawak increased marginajly
0.5% to 16.21 tons per hectare. Sarawak’s FFB yiegld

relatively lower as compared to other regions & 8bits

matured area were young palms [1].

All figures above show a productivity of FFB whehe
total of CPO produce after processing all FFB dt mo
produce FFB, A work call harvesting of FFB, wherrke
include cutting stalk, cutting frond, load FFB into
transporter bucket, staging frond and collectingséo
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Fig. 1. Conceptual of MBC [2]

Fig. 2. After fabrication
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This study focus to use MBC machinery application o
the production of FFB in FGV plantation. Besides
reducing of foreign labour, MBC reduce damage oiB FB
during harvesting and the major aims are no loogisf
leave at palm base. FFB delivered to the mill ieanl
condition and this also increase oil extractiore rat the
mill. MBC requires a medium amount of capital, yet
effective mechanization of returns to factors ofrkvo
efficiency, quality of FFB produced, labour utilizan and
management of an effective oil palm plantations.ilgva
recent study has been done on the MBC to get irstom
related to the same information such as test ecenpm
before. This testing purpose machinery to mininuasts,
reduce labour and higher FFB productivity.

[I. INFORMATION OF MOBILE BUNCH
CATCHER

Fig. 5. Isometric view

J.| | FEacuesrara

Total weigh 2170Kk¢
Battery 12/55 VIAF
Engine Mode Toyota/1Dz-11
e Tank capacit 45 litre
L Piston displaceme 2486c!
Transmissior power shif

Fig. 6. Information of MBC

Mobile bunch catcher was designed to suit with
harvesting work and objective to catcher loosetdrui
Equip with large ‘catcher’ contain one FFB at tinkBC
also design with hydraulic mechanical equipment easy
to drive and maneuver in harvesting path. Below in
Figure3-7 shows an information and interesting purt
MBC.

Qutrigger

Fig. 4. Back view

Fig. 7. Interesting part of mobile bunch catcher

[ll. MATERIALAND METHOD

The methodology of evaluation are background of
topography, the system works and test procedure. In
Malaysia, Felda Global Ventures have 258,000 heatér
plantation area. Yong (2013), Figure 8 presentathta
topography for Felda Global Venture Plantation Msia,
there is 26% of area is Flat to gentle undulatledw 4°
slope), moderately hilly is 49% (slope 5° -12°) dnilt is
25% (slope over 12°) [6]. The evaluation was based
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time recorded where time was recorded during FFB > Topography mild undulating (pattern 1 to 1)
harvesting. A total of bunches will counted to know > Topography mild undulating (pattern 1 to 2)
average FFB tons per day in using MBC. MBC alstetes » Topography undulating (pattern 1 to 1)

for topography of flat, mild undulating and undiuriat » Topography undulating (pattern 1 to 2)

MBC machine, will entered the harvesting path anéd o Step — MBC move into harvesting path. Simulate as 1
labour were cut the frond harvesting FFB. MBC sktgnat  bunch per palm (1 to 1) and 2 bunch (1 to 2). MBEkp
harvesting path and adjust the catcher to ‘catbgé fruit and align to suit FFB fal.MBC raise mast and move
and FFB. Production of FFB will recorded for thitivity catcher to nearest ripe bunch. MBC movement will
for each topography. following harvester. Time will recorded for all acties.

MEC \\ -‘\

A distribution of topography for FGVPM T MDII"MEH"'

Hilly (12°)
Moderately hilly (5 - 12¢)

| Flat to gentle undulating {<4°)

Fig. 8. Adlstnbutlon of topography for FGVPM i/‘

IV. INFORMATION OF AN OIL PALM FRESH
FRUIT BUNCH INFIELD COLLECTION

III
A
y
e
\

(=R =R
dEZomm
(=R T ]

mom e

1. Requirements labour intensive to harvest. The itio
workers to the acre is between 1:16 to 1:18

2. Individual Task - harvester workers divided accogdi *
to individual tasks ranging from 8-10 rows harveste Fig. 9. Pattern of MBC movement
per harvester. This causes the day to harvestge lar
area and difficult job of quality control that wark « Production test
with supervision. This method test MBC to the limit in harvesting FFB

3. Load FFB - Evacuate FFB from the base of the tre&ll ‘issue list' and production of FFB recorded. ofm
requires people or wheelbarrow. This work can redu®Ramesh Veloo (2010) proposed ratio 1 labour toctane
production of FFB because energy is used manually for activities in plantation [7]. 2 labour dividew do
evacuating FFB. works as:-

4. Loose collection - To collect loose fruit for engrg 1. Driver — Operator of machine, load FFB if noll fa
focusing to transport FFB bunches must be broumhtt into bucket and collect loose fruit.
the factory within 24 hours after harvest, resgliima 2. Co-driver — Harvester and staging frond.
loose net seeds are not collected.
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VI. RESULT
V. METHOD OF MOBILE BUNCH CATCHER
TESTING * Simulation test
After testing, MBC can produced FFB per day asltesu

Mobile bunch Catcher tested with 2 method below (figure 10):

« Simulation test Pattern 1 8 hour | Tonne/man-
In oil palm plantation, system of work implement to hectare| working day
worker based on area coverage and job descripnidlﬂlfi: (pagern i :0 ;) égi’ 23;8 g'gg
Works was divided based on area and total of lal®ur Mi? g ((pztgr'; i t?) 1)) 583 582 %)
sample were choice at plantation and suit with rimsc Mild (Sattern 1102) 2.09 105 337
:;mlltat!on. Simulation test have 6 parameter (fgy6) as 4, (Lto1) 367 517 371

elow. Undu (1 to 2) 4.41 1.81 3.07
» Topography flat (pattern 1 to 1) Fig. 10. Result of simulation test

» Topography flat (pattern 1 to 2)
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* Production test and other.

Mobile bunch catcher machine can produce up to 4+8Robustness
(average) tons per day equivalent 208 bunches & FF MBC during testing, this machine has high durapili
with the use of 6 liter. Hectare coverage abouth2ctare  and low record replacement spare parts.
(average) per worker per day. This machine also canMovement in harvesting path
operating in certain topography. Below in figure thk MBC using front wheel drive to move. Advantage of
performance result of MBC during the testing. this driving because load can assist gripper & tor

ground surface.
Tonnes Manual Vs Mobile bunch catcher * Loose frUit
3 Loose fruits collected near to 90% because MBQced

scattered of loose fruits using it catcher.
2.5

v 7/

1

VIIl. CONCLUSION

Mechanization has become a common word in oil palm
industry because the shortage of labour in worksngtes
cultivating, processing and storage of oil palm. M&as

o5 designed to solve UN collecting loose fruits ansbalio
deliver clean FFB to mill[8].At same time the usagfe
0 labour are fully utilized because all job will cotege with

Min Max

==N\anual production  e=Mobile Bunch Catcher production

Fig. 11. Manual VS Mobile bunch catcher

2 labour will used to the limit without any leakagé
energy in harvesting FFB. Testing show, MBC casisas

FFB evacuate work better than mini tractor becaisse

VII. DiscussiON

maneuver very fast in harvesting path. From cotigcof

loose fruits, MBC can minimize all loose fruits whehis

MBC FFB collection and in — field machine
productivity was found between 1.3 tons to 2.4 tpes
day. This is nearly same with others mechanizatiaoil
palm plantation. A specification of MBC can ‘catdi-B
and loose fruits equip with hydraulic control tatswith
harvesting environment. Below shows in figure 12 a
‘catcher’.

14l “ ‘;i i ‘ll 2
R VR ©
Fig. 12. Left: catcher in shortest arm and rightcher

in longest arm

[3]
The highest limitation of mast is 5.5 meter anddstis
3.0 meter. The limitation of MBC on height of patnee 4]
will be effected the production because harvestin[g
operation using MBC need a suitable height to ftatc [5]
FFB. This important to make sure all loose fruitat n
scattered at palm base. Collection of loose frwith (6]
increase the consumption weight about 10%. Frotntgs
MBC can do harvesting operation with infield cotlen [7]
include low labour usage. With a minimum capacft®
bunches FFB, MBC can easily move between harvesting
path. Below shows data observed during testing:-
 Labour [8]
Intensive labour usage because only 2 worker megde
operate MBC. Based on data, Man-day/tons are same o
more from manual tradition method using wheelbarrow

machine easily ‘catch’ FFB and loose fruits during
harvesting time. All result shows, Mobile Bunch ear
machine can help yield FFB increase and increasailan
extraction rate at mill.
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