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SEMI-CLONAL SEEDS

BULK REPRODUCTION
OF TOP CROSSES VIA
DURA CLONES

As one of the major producer of
commercial semi-clonal DxP seeds
to-date while at the same time, owner of
AAR Tissue Culture Laboratory with a production capacity of one million ramets a year, we often
receive questions from our customers, asking about
the difference between clonal seeds and clonal
planting materials. In this issue, we have decided to
share with you a paper presented by Wong Choo
Kien during the recent International Society of Oil
Palm Breeders Conference in Yogyakarta, Indonesia. Let us take a look at the types of commercial
planting materials that can be made available, their
pros and cons, the importance of clonal trials, and
how the quality of AAR clones can be ensured
against the commercial semi-clonal DxP seeds.
We have also included news updates from our family members in Indonesia!
Happy Reading ~
Liew Yee Row Lyssa
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BENCHMARKING THE BEST
PERFORMING SEMI-CLONAL SEEDS
AGAINST TENERA CLONES: AVENUE FOR
SUPERIOR ORTET IDENTIFICATION
WONG, C.K., CHOO, C.N., LIEW, Y.R., NG, W.J., KRISHNAN, K. AND TAN, C.C.*
*Advanced Agriecological Research Sdn. Bhd.,
Locked Bag 212,
Sg. Buloh P.O.,
47000, Sg. Buloh, Selangor.
ABSTRACT

INTRODUCTION

Clonal seeds either semi- or bi-clonal seeds are
technical definitions, which do not indicate the
performance of planting material. The clonal
seeds approach enables bulk reproduction of
best/top crosses as commercial planting material.
The oil yield performance of realized oil palm
DxP top cross is 130% of DxP commercial planting material or standard control. Reproduction of
top cross in bulk is viable through clonal seeds
technology and hence translates fully the performance from trial to field, which could become
the latest DxP commercial planting material. On
average, the performance of commercial tenera
clones (comprising a basket of clones), in terms
of oil yield is 115% of the DxP commercial
planting material or standard control at the same
generation. The variation within the basket of
clones, shown in clonal trial performance results,
enables selection of the superior clones, which
yield better than the potential future DxP commercial planting material (the reproduced top
cross clonal seeds). Trial results suggested only
10% of the primary clones are suitable for recloning so as to maintain their edge against the
commercial DxP of the generation when the
ramets are released as commercial planting materials. To embark on recloning program, clonal
performance trial cannot be overemphasized in
order to identify superior clones for recloning.

One of the applications of tissue culture technology as a breeding tool is cloning the parents for
semi-clonal or bi-clonal seeds production; in order to recreate in bulk the top crosses as commercial planting materials. Semi- or bi-clonal
seeds are technical definitions indicating the
seeds were produced either by having one rametparent and a sexual-parent or both ramet-parents.
Hence the definition of semi- or bi-clonal seeds
does not imply the performance of planting materials. In the context of oil palm, clonal DxP
seeds can be produced in large quantities via
three approaches: Semi-clonal seeds via clonal
dura, Semi-clonal seeds via clonal pisifera and
Bi-clonal seeds.

Key words: Oil palm clonal seeds, semi- or biclonal seeds, bulk reproduction, top cross, tenera clones, recloning

SEMI-CLONAL SEEDS VIA CLONAL
DURA
Pros:
In the context of oil palm, dura is female fertile
and all palm’s attributes can be quantified or recorded. The clonal dura attributes can be evaluated and quantified in the ortet. Deviants can be
eliminated from seed production. The exact cross
can be reproduced in bulk because pollen is usually not a limiting factor.
Cons:
Such approach limits the number of seed produced if pisifera pollen is insufficient.
2

BI-CLONAL SEEDS
Pros:
cloning

D Ortet

The exact top cross is reproduced. Limitation in
reproduction is not expected.
Cons:

X
D Clone

Bi-clonal seeds, where both parents are clones,
possesses higher risk than semi-clonal seeds in
the context of negative somaclonal variation,
unless, every individual clonal duras and
P (Seed
Derived) pisiferas were progeny tested, showing no
abnormality was transmitted to its offsprings.

Semi-clonal Seeds

Pictorial explanation: Semi-clonal seeds
via clonal duras
SEMI-CLONAL SEEDS VIA CLONAL
PISIFERA
Pros:

CLONAL SEEDS ENABLE BULK REPRODUCTION OF TOP CROSS(ES)
Applied Agricultural Resources Sdn Bhd (AAR)
adopted the approach of semi-clonal seeds via
clonal dura and the strategy to dura x pisifera
(DxP) progeny test and cloning the respective
dura simultaneously. Hence, when the progeny
test results are ready, which shall enable the
identification of the top DxP crosses, the top
crosses can immediately be recreated in bulk using the corresponding dura ramets for commercial exploitation.

Pisifera pollen is always sufficient.
Cons:
Pictorial
Full attributes of a pisifera cannot be examined,
explanation:
especially bunch characters because pisiferas are
P Ortet
Semi-clonal
commonly female sterile. Progeny testing is recloning
seeds via
quired to ensure no abnormalities are transmitted
clonal pisifera
to the offsprings. One pisifera can pollinate
many duras. Therefore if the clonal pisifera
transmits abnormalities to its offsprings, a large number of seedlings
will be affected because of its
X
ability to pollinate many duras
at any one time. Technically,
using selfs duras as mothers and
P Clone
clonal pisiferas pollen, the exact
D
(Seed
Derived)
cross is not reproduced. If domiSelfs/Sibs/Intercrosses
nance exists, contributing to the
good performance to the top crosses,
recapturing the dominance is not possible due to
Semi clonal seeds
segregation within the selfed duras.
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cloning

D Ortet

P Ortet

cloning

Pictorial explanation:
Bi-clonal seeds

X
P Clone

D Clone

Semi clonal seeds
Some additional advantages of semi-clonal seeds
are uniformity as all the seeds were related as
full sib if only one cross is recreated, and the
ability to recapture dominance existing within a
cross, if any.
Such an approach poses a question: where does
the tenera clones stand in view of their performance against the top crosses?
CLONAL PERFORMANCE AGAINST TOP
CROSSES

for recloning), conventional DxP seeds are expected to make improvement. In our experience,
the foreseeable AAR commercial DxP that will be
released at generation similar as the reclones, via
the semi-clonal seed strategy, suggested 30% better in OY than the current AAR Standard Dy AVROS DxP Control Cross. In other words, to reclone, the clonal ortets selected (according to their
clonal performance evaluation results) need to
achieve at least 145% of OY against the AAR
Standard Dy AVROS DxP Control Cross, to maintain a performance of 110% or more against the
AAR commercial DxP of the same generation.

In AAR, when clones are produced as commercial planting materials, trial results suggested
primary ortet selection was well carried out because in terms of oil yield (OY), clones performed (average across clones) 15% better than
the AAR commercial DxP.

Our clonal trial experience suggested that there are
only limited numbers of such clones. The trial results suggested only about 10% of the primary
clones tested meet this criterion and are suitable
for recloning.

One of the strategies to achieve the large numbers of ramets required in commercial clonal
propagation is recloning. Identification of clonal
ortets for recloning and at the same time to maintain its edge against commercial DxP seeds is
tricky. This is because recloning, or even resampling, is usually carried out after clonal evaluation trial. By the time the reclones can be reproduced in large numbers, which is about 13 years
(10 years for clonal trial evaluation and 3 years

ORTET GARDEN STRATEGY: ITS
WORKABILITY IS QUESTIONED
Such a scenario brings into doubt the proposal of
having ortet garden where the best cross of the
generation is planted in bulk as garden for ortet
selection. Two generations of yield recordings are
required before ortets can be selected; one generation to identify the best cross and another generation to yield record the individual palms in the gar4

den. By the time the results in the ortet garden are
ready, a new generation of best cross is already
identified from the existing plant breeding program. Conservatively in a well tailored breeding
program, we can expect 1.0 – 1.5% of improvement per year (Soh et al. 2003) and one generation is 7 - 10 years. At best, the clones produced
from the ortet garden would most probably have
performance similar to the best cross from the
new generation, reproducible in bulk as commercial DxP seeds via clonal seeds strategy. Therefore the clones produced from the ortet garden
would have no real advantage against the latest
generation of commercial DxP seeds.

cloning
D

D Clone
Mantling rate = 2.5%

DxP
Progeny
Testing

Top DxP
cross(es)

P

2001

2003

2009

Simultaneous DxP progeny testing &
Dura cloning fast-track bulk reproduction
of top cross(es) via semi-clonal seeds
CONCLUDING REMARKS
Clonal seeds, either semi- or bi-, enable bulk reproduction of the best/top crosses as commercial planting material. With the clonal seeds strategies, the
realized trial performance results, theoretically, are
translated fully to commercial fields. A good breeding program emphasizing progeny test results, is
expected to give on average 1.0 - 1.5% per year of
improvement.

Clonal performance trial is essential for the following info:
1. How are the clones performing against the commercial DxP at that particular time?
2. How are the clones performing against the standard control that benchmarks the performance
of potential future DxP?
With clonal performance trial results, selection for
clonal ortets for recloning is possible: by selecting
clones that are better than the best potential DxP,
which is foreseeable to be reproduced in bulk by
semi- or bi- clonal seeds for commercial planting at
the similar generation as the
reclones. Ortet selection standards need to be reviewed,
generation-by-generation, in
order to maintain the advantage of clones against the continuously improving commerBulk
cial DxP seeds.
Reproduction
top DxP
cross(es) via
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AAR Tissue Culture Laboratory
ISO 9001: 2008 Certification Celebration
ISO 9001
ISO 9001, maintained by the International
Organization for Standardization is a
family of international standards for quality
management system (QMS) that promotes
a systematic approach towards the management of product quality. Implementation of
a QMS motivates staff by defining their
key roles and responsibilities. As product
deficiencies will be highlighted, cost savings can be made through improved efficiency and productivity, resulting in less
waste, inappropriate work and fewer complaints. Customers will notice that orders
are met consistently and to the correct
specifications. Certification by an accredited body demonstrates commitment to
quality, customers, and a willingness to
work towards improving efficiency. To
date, ISO 9001 is used by organizations in
175 countries as the framework for their
quality management systems.

In 2004, a new tissue culture laboratory capable of producing one million ramets was commissioned, and by August 2005, it was fully operational. On 17th December 2009, AAR Tissue Culture
Laboratory obtained the ISO 9001:2008 certification. In 29 years, AAR Tissue Culture Laboratory
has come a long way. Achieving this milestone is
testimony to this fact.
Thus, to celebrate this important moment, a
celebration party was organized by Ee Chea Chea
on 17th April 2010. Members of the AAR family
were there to celebrate with the tissue culture team.
Our AAR Directors, Tuan Haji Sharudin Jaffar and
En Zulkifli Mamat, were our guests of honour.
Other special guests who came for the event were
Mr Tang Hsiao Aun (TQCC) and Madam Joyce
Chong Siew Peng. The ISO certificate was officially
given to our Head of Crop Improvement Section, Mr
Tan Cheng Chua, by our Director of Research, Dr
Kee Khan Kiang, during the celebration.
We congratulate the AAR Tissue Culture Laboratory team for this achievement.

It was truly a proud moment for AAR to be
awarded the ISO 9001:2008 certification as many
worked hard to achieve this – Dr Kee Khan Kiang,
Mr Tan Cheng Chua, Petronella G. Ah Tung, Soon
Siao Hwei, Hor Mei Ling, Tan Lei Hong, Haslita
Husin, Dr Shahrakbah Yacob, Gan Huang Huang,
See Choon Moi, Dr Tasren N Mahamooth, Choo
Chin Nee, Norazura Anuar, Ee Chea Chea, and
Suree Chuah. The ISO certification was dedicated to
the late Madam Ho Yuk Wah who was the greatest
contributor as well as the person who motivated the
laboratory towards achieving ISO.
The history of AAR Tissue Culture Laboratory started in 1981, when our pioneers were still in
HRU. When we finally set up our own laboratory in
1986, it was in a bungalow located at Sungai Buloh
Main Office Complex.
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Official Opening of AAR-UNMC
Biotechnology Research Centre
On 29th September 2009, the Vice President
(Research) of UNMC, Professor Sayed Azam-Ali
officiated the opening of the AAR-UNMC Biotechnology Research Centre (BRC). In conjunction with
the official opening of BRC, a mini symposium:
Harnessing Biotechnology for Crop Production was
held after the opening ceremony at the Great Hall,
University of Nottingham Malaysia Campus. The
speakers were lecturers from University of Nottingham, UK i.e. Prof Jerry Roberts, Dr Sean Mayes,
Dr Martin Broadley, Dr Festo Massawe (UNMC)
and Prof Timothy Tranbarger from Institut de Recherche pour le Development (IRD), Montpellier,
France.

which synergizes considerable existing capacity
and resources within the AAR and UNMC to expedite oil palm crop improvement and through modern biotechnological approaches. It also promotes
the borderless transfer and exchange of information
and resources between the AAR researchers and
UNMC academic staff as well as the postgraduate
students.

As the interest in biotechnology by Applied
Agricultural Resources (AAR) meets the University
of Nottingham Malaysia Campus’ (UNMC) interest
in plant biotechnology education (offering MSc and
BSc since September 2006), this has resulted in a
joint effort to establish the crop biotechnology research hub in AAR-UNMC Biotechnology Research Centre.
The AAR-UNMC Biotechnology Research
Centre is located in Semenyih, adjacent to University of Nottingham Malaysia Campus on a land area
of about 9.4 acres. The distance is about 10 to 15
minutes drive from from Semenyih town. The
building can be discretely divided into two parts:
the AAR Molecular Laboratory and the UNMC
Teaching Laboratory. Although the laboratories are
separated, researchers from both groups can make
arrangements to use facilities on each other’s laboratory when needed. In addition to its equipped lab
facilities, AAR-UNMC collaboration will be the
key to the success of the Centre,
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AAR Soil Correlation
Tour 2010
An internal soil correlation tour was held from 1st – 3rd
February 2010 in Perak, coordinated by Dr Shahrakbah
Yacob and Sim Choon Cheak. The objectives of the
tour were to correlate findings of the soil survey and to
discuss the yield potential and agro-management inputs
for the participating estates based on soil physical and
chemical properties, climate, planting materials and
patterns. The activity was conducted in LPF Estate
Complex, consisting of Changkat Chermin Estate, Raja
Hitam Estate and Lekir Estate. A total of 24 members
of AAR participated in the activity, including members
from Tissue Culture team, Plant Breeding team and
Biotechnology team. The LPF General Manager, Abdul
Rahman Yusof, Changkat Chermin Estate Manager,
Roland Chong, Raja Hitam Estate Manager Zulkifli bin
Hassim, and Lekir Estate Manager, Mohd Farid bin
Ahmad, also participated in this tour.
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AAR Agronomy Training 2009
An introductory training course for the new AAR agronomists
was conducted on the 16th - 19th November 2009 by our former
Head of Agricultural Research, Mr. Chew Poh Soon. It was a
rare opportunity for the new AAR agronomists to tap the
knowledge and experience of Mr. Chew on oil palm research,
whose distinguished career spanned nearly four decades. The
training course encompassed lecture sessions and field visits to
both Changkat Asa and Tuan Mee Estate. Mr. Chew’s knowledge and experience was second to none as he helped the new
agronomists understand their roles better and the importance of
working together with the estates to improve yields. It was certainly beneficial for all the 14 agronomists who attended the
training.
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PT AARI 2ND ANNUAL GENERAL
MEETING 2009
On 29th June 2010, PT AARI held its 2nd
Annual General Meeting in PT AARI Office in Pekanbaru, Riau, Indonesia. Members of the Board of Commissioners and
Board of Directors who attended the meeting were Mr. Chow Kok Choy (President
of Commissioners, also Director of Applied
Agricultural Resources Sdn. Bhd. and Director of Operation Boustead Estate
Agency Sdn. Bhd., Malaysia), Mr. Lim
Kiam Chye (Commissioner, also Plantation Director of Kuala Lumpur Kepong
Group), Mr. Sharudin Jaffar (President
Director, also Director of Applied Agricultural Resources Sdn. Bhd. and Planting Director of Boustead Estate Agency Sdn.
Bhd., Malaysia), Dr. Kee Khan Kiang
(Director, also Director of Research of Applied Agricultural Resources Sdn. Bhd. and
Advanced Agriecological Research Sdn.
Bhd., Malaysia) and Mr. Arif Sugandi
(Director of PT AARI). Mr. Goh Tee Meng
(President Director of PT KLK Agriservindo, Indonesia) and En. Ahmad Azhar
Shah (Company Secretary of Boustead Estate Agency Sdn. Bhd.) were also invited.
The meeting members accepted the PT
AARI 2009 Annual and Financial Report.
There were some changes in the new Board
of Directors formation, where Mr. Goh
Tee Meng is now one of the Directors, replacing Mr. Goh Kah Joo. Prior to the
AGM, Board of Commissioners and Directors meeting were conducted to discuss
progress and updates of PT AARI
2009/2010.
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PT AARI REFRESHER COURSE

On 22nd - 24th November 2009, PT AARI
organized a refresher course for all employees. This event was organized to share
information and to raise employees’ awareness on what is going on in PT AARI. The
course included lecture classes and field sessions,
and the topics ranged from general matters such as
company profile, company policy, administration,
human resources, etc. to more technical matters such
as leaf and soil sampling, nutrients and fertilizers,
soil survey, pest and diseases and GPS-GIS. The
field training was held in Nilo Estate Complex on
the 24th. To spice up the fun, a futsal game was held
after the training, courtesy of PT AARI Sports Club.
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NEW RECRUITS

AAR welcomes Teck Fah and Lectumy Devi
into The Family!

Mr Lee Teck Fah

studied in St. Paul’s Institution
from 1990 – 2000. After SPM in 2000, he was accepted into
Universiti Teknologi Malaysia (UTM) to pursue Bachelor of Electrical Engineering (Electronics). Upon graduation, he joined Agilent Technologies as a RF Product Engineer. In Agilent, he worked on the production and manufacturing of high frequency instruments which were used by cell phone producers like Nokia and
Motorola for testing. Subsequently, he was promoted to Senior RF
Product Engineer in 2008 before joining AAR in September 2009.
His primary role in AAR is as an oil palm agronomist while his
research interest encompasses potential mechanization practices in the estates due to his engineering background.

Madam Lectumy Devi d/o Somlu
(rightmost, with dear family) hails from Tapah, Perak. She
obtained a Certificate in Banking Service from the Institute of
Banks, Malaysia, then pursued a Degree in Accounting in University Kebangsaan Malaysia. She began her career in 1994 at
Public Bank Berhad, starting off as a bank clerk and working her
way up to become an officer. She worked as a Senior Officer at
Public Merchant Bank Berhad and as an Assistant Manager at
Public Investment Bank Berhad. She worked as an accountant
for Habib Jewels Group Sdn. Bhd. and has now joined AAR as
our Research Officer (Finance Manager). Here at AAR, she
oversees the accounts and administrative functions as well
as prepares the financial statements and reports. She helps
to manage our financial resources efficiently and sets
out guidelines and procedures for operations.

AAR Newsletter Committee wishes to thank everyone who helped to
make this issue a success. Your contribution means a lot to us!

AAR Newsletter Committee
Dr Tasren N Mahamooth (Advisor)

Sita Astari

Liew Yee Row Lyssa (Editor)

Lee Teck Fah

Marianne Loong

Suree Chuah
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