Research Findings in Sarawak Oil Palm Industry:
Upstream Sector



Oll Palm Planting Areas in Sarawzak




(according to Divisions in

Division
Betong
Bintulu
Kapit
Kuching
Limbang
Miri
Mukah
Samarahan
Sarikei
Sibu
Sri Aman

Total

Mature

37,433
166,133
47,058
44,609
14,745
277,495
165,105
81,156
8,584
79,197
40,343
961,857

%
76.9
86.7
79.7
85.6
84.1
85.1
82.9
82.4
79.5
74.3
79.4
82.8

Immature
11,218
25,548
11,977

7,504
2,795
48,576
33,997
17,347
2,218
27,392
10,470
199,041

Total Oil Palm Plantad Areaa

%
23.1
13.3
20.3
14.4
15.9
14.9
17.1
17.6
20.5
25.7
20.6
17.2

Total
48,652
191,681
59,035
52,112
17,540
326,070
199,101
98,503
10,802
106,588
50,813
1,160,898



Peatland Areas in Sarawak




a

reatland Arezas In Sarawak

State/Division Hectares %
Sri Aman 283,076 10.9
Samarahan 192,900 7.4
Sarikel 169,900 6.6
Limbang 25,300 1.0
Kuching 23,059 0.9
Total Area for Sarawak 1,657,610 64

Malaysia 2,588,866



EPP2: Distribution of Low Yielding Estates in Sarawak
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Breeding and selection of parental palms



Breeding and selection of parental palms



Breeding and selection of parental palms
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Sast Management Practices (SMP)

of Oil Palrn on Peati

11



Completad Rasearch Projects

=
Mo



Completad Rasearch Projects
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On-going Research Projects
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On-going Research Projects
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MPOB Transfer of Technology

MPOB TT No. 345
Uni-Slant : Unidirectional slanting-hole planting
technique for oil palm on deep peat.

MPOB TT No. 417
Technique for mechanically force unidirectional
leaning of oil palm on peat.




MPOB TT No. 472

Best management practice for oil palm planting on
peat: Optimum groundwater table.

MPOB TT No. 501

Best management practices for oil palm cultivation on
peat: Macuna bracteata as ground covers crop




MPOB TT No. 254

Bunch Ash: An efficient and cost effective K fertilizer source for
mature oil palm on peat under high rainfall environment.

MPOB TT No. 528

Best Management Practices for Oil Palm Cultivation on Peat: Using
Zeolite as Soil Conditioner




BMP: Ground Covers Management

Natural ground covers Legume cover crop
Nephrolepis Mucuna bracteata




» Mucuna bracteata is generally slow starter legume cover crops

but had performed very well under oil palm planting on peat.




Vegetative Growth'

Ground covers ) ) ) _ FFB Yield 2
management Rachis length | Palm height | Petiole section (tan/halyear)
(cm) (cm) (cm)

Mucuna bracteata 409.7 a 0.179 a 15.11 ab

» These results clearly indicate that establishment of ground covers
such as Mucuna bracteata on peat gave better early palm growth
as well as yield




Assessment of nutrients and carbon stock from
different ground cover vegetation and their effect
on oil palm performances on peat in Sarawak
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BMP: Management of Leaning Palms
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Effect of leaning palms on FFB yield on deep peat at MPOB

Research Station Teluk Intan, Perak






Soil mounding of palms was conducted

Pruning of damaged fronds was carried out.







BMP: Drainage & Water Management

Objectives of water management;

to retain an optimum water-table for
superior palm growth and high yield;

(Jto drain out excess water and avoid
prolonged flooding periods;

to minimise excessive peat
subsidence, thus, minimising CO,,
emission;

to avoid irreversible drying of the peat
surface; and

to minimise the risk of peat fires.
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Field drainage Water level from ground surface (cm)

Development stage intensity
(for every oil palm rows)

Groundwater table in | Water level at collection
field drain

Immature (1-3 years old) > 8 30 to 40 35 t0 45

Young mature (4-7 years old) 35 0 45 45 10 55

Fully mature (> 8 years old) 40 to 50 50 to 60

Measuring groundwater table Measuring groundwater level




BMP: Fertilizer Management



N Fertilizer Requirement

Q The low or non-significant of N fertilizer treatment was due to a sufficient supply of
natural N sources from peat mineralization.

QO Sharif et al. (1986) had estimated that about 5.0 t N ha-' was present in the top of
peat.

Q Excessively high N inputs will lead to high nitrous oxide and methane emissions
(Melling, et al, 2006; Melling, et al, 2011).

Q The optimum rate of N fertilizer application is lower than N1 rate
(0.5 t0 0.6 kg urea palm'yr?).




P Fertilizer Requirement

Q No significant response of oil palm to P fertilizer application
(Gurmit et al, 1987; Gurmit, 1999).

Researches on deep peat in North Sumatra proposed that 0.5 kg phosphate rock
palm'yr" which should be sufficient for optimum leaf P status (Manijit et al, 2004).

Excessive P fertilizer application should be avoided to ensure lower Ganoderma
basal stem rot incidence (Mohd Tayeb, 2002).

The optimum rate of P fertilizer for oil palm on peat should not
exceed 1.0 kg RP palm'yr?,

34



K Fertilizer Requirement

Q Fertilizer application in peat area in Sarawak becomes more critical due to the
high leaching environment.

O Kthatleached rapidly from the peat is a contributory factor to the low effective
cation exchangeability capacity (CEC) of the peat (Malcolm et al.,1997).

Q The optimum rate of K fertilizer for oil palm on peat recommended at
4.0 - 6.0 kg MOP palm-"yr.
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Mg Fertilizer Requirement

There was adequate Mg in peat to meet the palm’s requirement
(Gurmit et al, 1987; Jaman and Kueh,1996).

Leaf Mg levels was significantly reduced by K fertilizer application, however
remained high even at the highest K rate of 7.0 kg MOP palm" yr-1
(Maniit et al.,2004).

Excessive application of Mg fertilizer may induce K deficiency (antagonistic
relationship).

Mg fertilizer requirement should be based on leaf analysis results.
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MPOB F2 Super K Formulation
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Underground microbial biodiversity during conversion
of secondary forest to oil palm plantation at Belaga
Sarawak
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Assessment of nutrients and carbon stock from different
ground cover vegetation and their effect on oil palm
performance on peat in Sarawak
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Green House Gas (GHG) Emission Studies
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No.

Green rlouse Gas (G

Project Title

Review On Working Program Of TPRL
Green House Gas Flux Studies*

Carbon Oxidation Loss Using Flux ~ MPOB
Techniques

Depth Of Drainage And Oil Palm MPOB
Cultivation

OP AGRONOMIC PRACTICES MPOB
AND CARBON FLUXES

Nutrients And Carbon Stock In MPOB
Different Ground Cover Vegetation
MEASURING CANOPY CO2 MPOB
FLUXES FROM OIL PALM ON

MINERAL SOIL

Nutrient cycling and residue MPOB
management for oil palm replanted

on peat soil.

Effect of legume cover crops (LCC) MPOB

for oil palm on peat

Microbial study in deep peat Sarawak MPOB

Project
Leader

L)

Year started

(Duration)

2009 — 2013

(5 years)
2010 — 2012

(3 years)
2010 - 2014

(5 years)
2009-2013

(5 years)
2009 - 2014

(6 years)
2013-2018

(5 years)
2009 - 2019

(10 years)
2007 — 2015

(8 years)
2010 — 2015

(5 years)

I_. .0‘1“\. g .I‘ -
G) Emission Studies
Location

Naman Oil Palm Plantation, Maludam Forest Reserve,
Bentong, Sarawak

Ldg Pelita Tanah 2, Sibu Sarawak

Ldg Pelita Tanah 2, Sibu Sarawak

MPB TIk. Intan, Perak

Ladang FELCRA Dour-Klauh, Sri Aman, Sarawak

MPOB Keratong, Pahang

MPOB Research Station Sessang, Sarawak

MPOB Research Station Teluk Intan Perak / Ladang
Yayasan Pahang, Rompin, Pahang

Ladang Pelitanah,Naman, Maludam, Durafarm dan
Cermat Ceria di Sarawak



Current Issue on Oil Palm Planting on Peat
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FELCRA Plantation, Mukah

Selezu Plantation, Bintulu

Taniku Plantation, Miri

New Research Proposal 2014

Investigation on premature frond desiccation in oil palm
planted on peat soil in Sarawak

Part: 1

To explore and investigate the factors affecting frond
desiccation .

Part 2:
To set up field trial with treatments that can reduce or
overcome the incidence of frond desiccation.




New Research Proposal 2014
Role of boron in pollen viability and fruit set formation of oil palm on peat.

Part: 1
To assess the status of boron in oil palm planted on three different types of ex-swamp

peat forest in Sarawak

Part 2:
Determine the best combination of B application rates and frequency for pollen viability

of oil palm planted on peat.

Part 3:
To validate the effectiveness of boron on pollen viability and fruit set formation.







Kenyalang | 9.63— 16,640 - 520 — 2,985
| Estate 37.67 23,771
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POPULATION STUDIES OF TERMITES IN PEAT AND ITS
CONTROL

OTHER TERMITES
DETECTED WITH
TRANSECT BELT

Achievements

Future Efforts



Pest termites

Termites attack on the
oil palm trunk

Non pest termites
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Rubber wood stake 4 7
(peat soil)
Transect — belt 15 22
(peat soil)
Transect — belt 12 15

(mineral soll)
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STUDY ON MAJOR INSECT PESTS IN OIL PALM IN SARAWAK

Sub-project: Bunch moth ( Tirathaba rufivena) infestation and its control

Achievements

Future Efforts

Larvae Pupae Adult




Anthesising female
inflorescence and

bunch attacked by
the bunch moth

Bunch moth larvae on male inflorescence



Activity during bunch moth sampling from ablation samples



Number of live larvae

Inflorescence n Mean * SE Range
stage
Pre- anthesis 17 5.20+1.35 0-23
Anthesising 16 7.56 £ 1.97 0-27
Post- anthesis 14 8.00 £1.91 1-21
Bunch 70 4.79 £ 0.55 0-18
Number of live larvae
Inflorescence n Mean * SE Range
stage
Female inflorescence 13 194144 0-39
Male inflorescence | 12 35.3115.7 1 - 207
Bunch 10 9.9+35 1-30




Ganoderma Disease
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Concluding Remarks



Thank You



