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ABOUT THE TRANSACTIONS

TPGM is acronymed for Transactions of the Persatuan Genetik Malaysia (or Genetics Society of Malaysia). The 
Transactions is the Society's scientific publication. It is published periodically and can be downloaded free from PGM 
website.

Genetics is a rapidly expanding field that has far reaching impact in almost every horizon of life, from agriculture to 
industry to medicine, and has made many invaluable contributions towards our well being. The Transactions is therefore a 
valuable publication to highlight new developments and findings encompassing these wide-ranging fields and disciplines.

Each issue comprises articles, reports and reviews which had been contributed to the Society's scientific activities. 
Selection of articles or contributions to be considered for publication in the Transactions will be done by the Society based 
on their scientific merit, and also their research and application potential.

Each issue is indexed and a cumulative index is planned for the future.

The Society gratefully acknowledges the outstanding contribution of members and non-members alike.

FOCUS OF THIS TRANSACTIONS

In this Transactions, focus is given to plant breeding and plant genetics. 

Plant breeding is the art and the science of improving the heredity of plants for the benefit of humankind. It uses a wide 
range of approaches including conventional breeding, quantitative genetics, Mendelian genetics, biotechnology, molecular 
biology and genomics for developing superior varieties of crop plants, and improving varietal performance and stability.

TPGM Number 9 is a consolidated report of the four Plant Breeding Conferences held in 2012, 2014, 2016 and 2018. 
The report traces the pgrogress of the conferences since it was first started in 2012 until present.

TPGM Number 9 is now available for download from the Society’s website.
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PREFACE

In Malaysia, plant breeding and genetics have considerable prospects to be further developed to meet 
demanding productivity and sustainability targets for our food security and plantation industry.  

Malaysia’s standing in plantation agriculture is second to none, as witnessed by our dominance in oil palm 
cultivation, and until recently, rubber. The two commodity crops are not only helmed by a strong industrial 
base, but underpinned by a solid research and development (R&D) infrastructure and human resources. Key 
to their success is their ability, through persistent R&D, to produce superior, high-yielding clones.

However, the same cannot be said for other crops in the agriculture sector, with few exceptions such as rice.   
If possible, we want to see more efforts are geared to empower our plant breeders to develop our own quality 
seeds and varieties for farmers and agropreneurs. As an example, the growth of our vegetable farming sector 
is hampered by the country’s current ability to produce only 10 per cent of our seeds.

In 2016, Malaysia’s food import bill was RM45.4 billion, against food export of RM27.0 billion, therefore, the 
RM18.0 billion deficit is a huge responsibility. The government needs to consider any possible efforts that can 
reduce it, and therefore, contribution of our plant breeders and scientists should not be discounted.

The challenges facing plant breeders have never been more overwhelming. There has been a worrying 
decline in public interest and long-term support for plant breeding research and programmes. This has led 
many to believe that plant breeders may ultimately become the “dying breeds”. This should not be the case, 
and such paradox must be rectified fast. 

Major advances in plant breeding followed the revelation of Mendel's discovery. Today, we are overwhelmed 
with many newly emerging and rapidly advancing fields that can augment and refine crop improvement. Alas, 
these should not “displace” the conventional or classical plant breeding as its underpinnings. There is little 
doubt that their convergence, indeed, can bring in considerable synergies.

More efforts are needed to provide awareness to the public and policy makers on the benefits of plant 
breeding and genetics. The future for crop improvement can be incredibly bright by building on and 
strengthening collaboration between the academia, public and private-sector plant breeders. In UK, they have 
established the British Society of Plant Breeders Ltd., and over 60 plant breeding companies are active across 
the entire spectrum of plant species used for food, feed and energy. In 2005,the National Association of Plant 
Breeders (NAPB) was established in US with the main aim to strengthen plant breeding to promote food 
security, quality of life, and a sustainable future. 

This year, MARDI and PGM have sealed a collaborative deal to give commitments to plan and support events 
that will promote and strengthen the areas of plant breeding, genetics, and related fields for socio-economic 
well-being, national prosperity and sustainable development. Together, they plan to organise the future 
International Plant Breeding Conferences, and will strive to make them a leading event on plant breeding & 
genetics.

A greater number from younger should be inspired to make plant breeding as their professional careers in 
plant breeding. Universities should also consider to develop dedicated plant breeding programmes at 
undergraduate and postgraduate levels.

This book provides a spectrum of information on the advances in plant breeding in the country as well as in 
the region, arising from the plant breeding seminars and conferences organised by the Society in the past six 
years.

Editors
November 2018
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GENETICS SOCIETY OF MALAYSIA

Persatuan Genetik Malaysia was officially registered on 29 January 1994 
with the following objectives:

(1) To develop and promote scientific knowledge on genetics

(2) To create public awareness on the importance and advancement of genetics 
and allied disciplines

(3) To enhance the role and contribution of scientists involved in genetics 
and allied disciplines, and

(4) To foster better relationship and understanding among scientists in genetics 
and allied disciplines
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INTRODUCTION

Plant breeding is an important field of research for improvement of yield and quality of plant production. The 
achievements of plant breeding have had tremendous impacts on economic and national development. 
Advance technique and tools have considerably assisted plant breeders in their practice of selection and 
strategies for plant improvement.

Plant breeding has always played an important role in agriculture and plantation sector, especially for 
ensuring food security, by developing new varieties that are high yielding, high quality, resistant to pests and 
diseases, and adapted to different growing environments.

In Malaysia, plant breeding and genetics have considerable prospects to be further developed to meet 
demanding productivity and sustainability targets for future food security and plantation industry.

Although plant breeding activities have been going on for a very long time for most of our economic crops, 
there has never been an event exclusively dedicated to plant breeding and genetics. Realising the great yet 
unleashed potential of and the need to further empower plant breeding and genetics in the country, Genetics 
Society of Malaysia, in 2011, mooted the idea to create and facilitate a platform for plant breeders in the 
country and also region to meet and share their common but distributed visions, responsibilities, 
achievements and experiences. 

The first plant breeding seminar was successfully organised in 2012. Due to the overwhelming success of the 
three previous seminars and conferences, the Society is pushing this Fourth Conference into a bigger role in 
strengthening plant breeding for the future.

All conferences address on the latest advances in various plant breeding activities and its achievement. 
Eminent keynote and invited speaker will present their views and findings in this meeting of minds. These 
conferences provide opportunities and gather as many plant breeders, agricultural and forestry scientist, 
geneticists, researchers, academicians, biotechnologist, and local and international students to share their 
latest knowledge, experience and achievement in plant improvement programmes.

As a foresight, the Society will continue strive to contribute towards the sustainability of this important field of 
plant breeding and genetics as a key foundation for underpinning and uplifting productivity of all economic 
crops that contribute to national prosperity.

More efforts are needed to provide awareness to students and public on the benefits of plant breeding and 
genetics. A greater number of young people should be inspired to make plant breeding as their professional 
careers in plant breeding. 

To fulfill the present vacuum, it has been suggested that universities should consider to develop and offer 
dedicated plant breeding programmes at undergraduate as well as at postgraduate levels. 

We hope the considerable past achievements of plant breeding in the country will continue to provide an 
impetus to enhance the development of superior varieties and clones for our crops or commodities.

In this publication, PGM is pleased to present a consolidated report on all four seminars and conferences on 
plant breeding from various perspectives, including resources, tools, achievements, strategies, and 
challenges.

Introduction
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INTRODUCTION

The following events provide a brief account of the Plant Breeding Seminars and Conferences that have been 
organised by PGM since it was first held in 2012 until the present.

The Society together with Agro-Biotechnology Institute (ABI), Malaysian Agricultural Research and 
Development Institute (MARDI), and Institute of Agriculture (ITA) of Universiti Putra Malaysia, and in 
collaboration with the Society for the Advancement of Breeding Research in Asia and Oceania (SABRAO) 
walked the idea and took the initiative to organise the First Plant Breeding Seminar in July 2012. The Seminar 
received overwhelming local and international  participation, and turned out to be the first in the country for 
such an event cross-cutting many crop species. It was not just a pure stroke of serendipity.

 
The following events provide a brief account of the Plant Breeding Seminars and Conferences that have been 
organised by PGM since it was first held in 2012 until the present. Riding on the success and obligations 
arising from the first Seminar in October 2014, the Society organised the Second International Plant Breeding 
Seminar, the Third International Plant Breeding Conference in 2014 and 2016 again with inceasing numbers 
of participants and accompanied with higher levels of enthusiasm.

We are very pleased that the Fourth International Plant Breeding Conference is organised in 2018.

Over a total of 700 participants from 29 countries participated across the four seminars and conferences, 
namely Algeria, Australia, Bangladesh, Belgium, China, Czech Republic, France, Ghana, India, Indonesia, 
Iran, Iraq, Japan, Khazakstan, Malaysia, Netherlands, New Zealand, Nigeria, Pakistan, Philippines, South 
Africa, South Korea, Sri Lanka, Sudan, Taiwan, Thailand, Turkey, USA, and Vietnam. Thus, the conference is 
fast progressing towards becoming a truly an international scientific event.

In these seminars and conferences in 2012, 2014 and 2016, the Society honoured the recipients of the 
Appreciation Awards to Accomplished Plant Breeders, and Notable Awards in Plant Breeding in 
recognition of their outstanding contributions as plant breeders, and successful achievements related to plant 
breeding, respectively.  In 2018, MARDI and PGM sealed a collaborative deal to give committments to plan 
and support events that will promote and strengthen the areas of plant breeding, genertics, and related fields 
for socio-economic well-being, national prosperity and sustainable development. The Appreciation Awards 
have been rebranded, and are now called “PGM-MARDI Plant Breeding Awards”.

PGM has also documented information arising from the seminars and conferences in a series of publications, 
namely:

• Compendium 1 entitled “A Practical Compendium on Advances in Plant Breeding, 2014”.
• Compendium 2 entitled “A Practical Compendium 2 on Advances in Plant Breeding, 2016”.
• Compendium 3 entitled “A Practical Compendium 3 on Advances in Plant Breeding, 2017”.
• TPGM No. 1 entitled “Advances in Plant Improvement, 2016”.
• TPGM No. 2 entitled “Advanced Breeding Strategies in Crop Improvement, 2016”.
• TPGM No. 3 entitled “Strengthening and Future Perspectives in Plant Breeding, 2016”.
• TPGM No. 4 entitled “Current Advances in Plant Breeding, 2017”.
• TPGM No. 8 entitled “Accelerating Synergies in Plant Breeding, Genetics and Biotechnology, 

2018”.
• TPGM No. 9 entitled “PGM Plant Breeding Seminars and Conferences (2012-2018): A 

Consolidated Report, 2018”.

The strong participation in the Fourth International Plant Breeding Conference in November 2018 provides 
the the testimony that the Society is successfully internationalising and pushing the field of plant breeding and 
genetics to the centre stage.

Plant Breeding Seminars and Conferences
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SEMINARS & CONFERENCES IN A NUTSHELL

   *   Compendium 1                                                                
 **    Coffee Table Book PGM 20 Years (1994-2015), Compendium 2 and TPGM Nos. 1, 2 & 3
***   TPGM Nos. 8 & 9, and Signing of MoU between PGM and MARDI

Dates 14-15 Oct 15-16 Nov 13-15 Nov

Venue UPM Bangi Bangi

Event Manager - WMIT WMIT

No. of days / plenary sessions 2 / 7 2 / 7 3 / 6

No. of Concurrent / Satellite Sessions - / - 6 / 6 12 / -

Field Visit - - Yes

Main Organiser PGM PGM PGM

Co-organisers 3 4 2

Collaborators 7 14 16

Recipients of Appreciation Awards 3 3 -

Recipients of PGM-MARDI Awards - - 3

Launching of: * ** ***

Participants (Total) 159 222 169
      International 19 79 52

      Countries 12 20 17

      Local 140 143 117

Speakers (Total) 34 63 69
      Keynote 4 4 5

      International 16 34 47

      Local 18 29 22

Poster Presenters (Total) 62 77 33
      International 7 23 6

      Local 55 54 27

3-5 July

ABI

-

3 / 12

- / -

-

PGM

3

9

5

-

-

156
25

9

131

42
3

12

30

37
5

32

No. of publications produced  

      Souvenir Programme Yes Yes YesYes

      Compendium 1 1 -1

      Transactions of PGM (Nos. 1, 2, 3, 4, & 8) 1 2 11

      A Consolidated Report (TPGM No. 9) - - 1-

INFORMATION IPBS 2014 IPBC 2016 IPBC 2018PBS 2012

Recipients of Notable Awards - 2 --

   *   Compendium 1                                                                
 **   Coffee Table Book PGM 20 Years (2014-2015), Compndium 2 and TPGM No. 1, 2 & 3
***   TPGM No. 8 & 9

Seminars & Conferences in a Nutshell
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COUNTRIES REPRESENTED

Malaysia 140 117

Australia   

Bangladesh 1  

Belgium  1

China  2

Czech Republic 1  

France  

Ghana  

India 1 3

Indonesia 5 16

Iran 2  

Iraq   

Japan 1

Khazakstan 2  

Netherlands   

New Zealand   

Nigeria 2 1 

Pakistan 1 8 

Philippines  1

South Africa  1

Sri Lanka   

Sudan  1 

Taiwan  1  

Thailand 2 4

Turkey  1

131

 

5

 

 

 

 

 

1

3

4

 

 
 

 

2

3

2

 

 

 

 
5

 

USA 1 

Vietnam  1 

  

159 161156

    TOTAL INTERNATIONAL 19 4425

1

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

23

24

25

26

27

28

29

143

1

3

1

1

1

5

32

1

3

1

1

1

9

3

7

1

1

3

4

222
79

    NO. OF COUNTRIES 12 179 20

COUNTRY IPBS 2014 IPBC 2018PBS 2012NO. IPBC 2016

    TOTAL PARTICIPANTS

Algeria 12

South Korea 122

Countries Represented
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CROPS COVERED

Crops Covered

NO. CROP PBS 2012
Oral

1 General 5
2 Abelmoschus
3 Acari palm
4 Arabidopsis 1

8 Black Pepper 1
9 Cocoa

10 Cassava 1

12 Chilli Pepper

14 Ciku

16 Cocoa 1
17 Coconut

19 Cotton 1

21 Curcuma
22 Durian
23 Forest species 1
24 Foxtail Millet
25 Fruits 1

27 Gaharu
28 Garcinia

30 Groundnut
31 Guava 1
32 Heliconia
33 Herbal plants 1

35 Jackfruit
36 Jatropha 2
37 Justicia
38 Kacip Fatimah
39 Kenaf
40 Lansium
41 Lemon myrtle 1
42 Lilium
43 Limau Nipis
44 Maize 1

Poster

1

1

1

1

1
1

1
3

1
1

1

IPBS 2014
Oral

5

1

3

1

1

1

2

1

Poster
2

2

1

1
1
1
2
1
1

1

IPBC 2016
Oral
14

2

2

2

1
1

1

3

1

1

1

Poster

1

1

1

1

1
2

1
1

2

1
1

1

2
2

1

2

IPBC 2018
Oral

7

1

3

2

1
2

1

2

1

1

4

Poster

2
1

1

1

1

5 Bambara groundnut 2 1
6 Banana 2 1
7 Barley 1

13 Chinchona 1

15 Citrus 1

18 Coffee 1

20 Cucurbit 1

26 Gac fruit 1

29 Gourd 1

34 Horticultural crops 2

11 Chickpea 1
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NO. CROP PBS 2012
Oral

46 Mangosteen  

51 Muskmelon
52 Nymphaea

54 Oil Palm 4
55 Orchid
56 Ornamentals
57 Pandan
58 Papaya 1
59 Peach Palm
60 Pegaga

61 Pigeon pea 1
62 Pineapple 1
63 Pomelo
64 Potato

66 Red Leaf
67 Red seaweed
68 Rice 8
69 Roselle
70 Rubber 1
71 Sesendok
72 Shallot
73 Soybean
74 Starfruit 1
75 Stevia 1

77 Sunchoke
78 Sunflower
79 Sweet corn 2
80 Sweetpotato 1
81 Syzygium
82 Tampoi
83 Tomato 1
84 Tongkat Ali
85 Vanilla
86 Vegetable 1

88 Wax Apple
89 Wheat 1
90 Winged Bean
91 Yardlong Bean 1

Poster

1

1

1
1

1

1
1

1
8
4

1
1

IPBS 2014
Oral

 

3

1

1

7

2

1
1

1

1

2

1

Poster

 1

6
1

1

2
1

18
1
1
2
1
2
1
5

1
1

1
1
1

1

IPBC 2016
Oral

1 

1

5

1

1

8

2

2

1

1
2
1
1

1

2
1

Poster

1

10

1

1

2

1

20

1

3

4

2

1
1
1

2

IPBC 2018
Oral

1

14

2

2
1

1

1

3

Poster

1

9
2

1

1

6

2

2

TOTAL 44 37 38 63 65 77 69 34

48 Michelia 1
47 Medicinal plants 3 1

53 Oat 2

76 Sugarcane 1 1

87 Watermelon 1

65 Rambutan 1

45 Mango 2 1 2 1

21Mungbean49
11Mushroom50

Total > 8 for oral & poster papers
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KEYNOTE SPEAKERS

Keynote Speakers
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PUBLICATIONS

Compendium

Transactions of PGM (TPGM)

2014

201620162016

20182017

2016

A Practical Compendium on 
Advances in Plant Breeding
ISBN 978-983-99037-9‐9

A Practical Compendium 2 on 
Advances in Plant Breeding
ISBN 978-983-2408-41-3
eISBN 978-983-2408-42-0

A Practical Compendium 3 on Advances 
in Plant Breeding
ISBN 978-967-14943-0-1

TPGM No. 1: 
Advances in Plant Improvement
ISBN 978-983-2408-43-7
eISBN 978-983-2408-44-4

TPGM No. 2:
Advanced Breeding Strategies in Crop 
Improvement
ISBN 978-983-2408-45-1
eISBN 978-983-2408-46-8

TPGM No. 3:
Strengthening and Future Perspectives 
in Plant Breeding
ISBN 978-983-2408-47-5
eISBN 978-983-2408-48-2

2016 2017

TPGM No. 9:
PGM Plant Breeding Seminars and 
Conferences (2012-2018): A 
Consolidated Report
ISBN 978–967–16583–0–7
eISBN 978–967–16583–1–4

TPGM No. 8:
Accelerating Synergies in Plant 
Breeding, Genetics and Biotechnology
ISBN 978–967–14943–8–7
eISBN 978–967–14943–9–4

TPGM No. 4:
Current Advances in Plant 
Breeding
ISBN 978-967-14943-1-8

2018

Publications
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BEHIND THE SCENE

Organising Committees

Behind the Scene

:
:
:   
   
  

Prof. Dr. Abd Rahman Milan, UMS
Dr. Shamsiah Abdullah, FPA, UiTM
Ms. Siti Romaino Mohd. Nor, CRC-KKM

IPBS 2014 Organising Committee

:
:

: 
    
  

Assoc. Prof. Dr. Mohd. Rafii Yusop, ITA, UPM
Dr. Abd Rahman Milan, MARDI
Ms. Norazrin Ariffin, ITA, UPM
Prof. Dr. Jothi Malar Panandam, UPM

Chair
Secretary

Treasurer
   

PBS 2012 Organising Committee

Chair
Secretary
Treasurer
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Organising Committees

IPBC 2018 Organising Committee

:
:
:   
:   
:
:   

Dr. Shamsiah Abdullah, UiTM
Dr. Mohd. Din Amiruddin, MPOB
Dr. Norwati Muhammad, FRIM
Ms. Sharifah Azween Syed Omar, UKM
Dr. Nor’Aishah Hasan, UiTM
Hj. Nor Hazani Mat Daud, WMIT Group
Zeszydar Rokman, WMIT Group

Chair
Co-Chair
Secretary
Treasurer
Scientific Chair  
Secretariat

:
:
:   
:   
:
:   

Dr. Norwati Muhammad, FRIM
Prof. Dr. Abd Rahman Milan, UMS
Dr. Siti Salwana Hashim, FRIM
Ms. Sharifah Azween Syed Omar, UKM
Dr. Shamsiah Abdullah, UiTM
Hj. Nor Hazani Mat Daud, WMIT Group
Zeszydar Rokman, WMIT Group

Chair
Co-Chair
Secretary
Treasurer
Scientific Chair  
Secretariat

IPBC 2016 Organising Committee
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PBS 2012

IPB$ 2014

IPBC 2016

Members of Organising Committees

IPBC 2018

Prof. Madya Dr. Halimi Mohd Saud, UPM
Dr. Abdul Rahim Harun, ANM 
Dr. Sobri Hussein, ANM 
Dr. Mohd Din Amiruddin, MPOB
Dr. Shamsiah Abdullah, UiTM
Dr. Norwati Muhamamad, FRIM
Ms. Siti Romaino Mohd Nor, ABI
Ms. Magdalene Chong Mey Fung, ABI
Mr. Mohaimi Mohamed, Sime Darby
Mr. Zulkarami Berahim, ITA, UPM
Mr. Mohamad Husni Omar, ITA, UPM
Mr. Mohd Norhaizan Saliudin, UPM
Mr. Gous Miah, UPM
Mr. Mohammad Muhammadul Hassan, UPM
Ms. Rofaizah Latiff, MARDI

Prof. Dr. Mohd Rafii Yusop, ITA, UPM
Dr. Norshariza Nordin, UPM
Assoc. Prof. Dr. Zulkefly Sulaiman, UPM
Dr. Fatma Azwani Abdul Aziz, UPM
Dr. Mohamad Bahagia Ab. Ghaffar, MARDI
En. Zarawi Abdul Ghani, LGM
Dr. Mohd Din Amiruddin, MPOB
Dr. Abdul Rahim Harun, ANM
Dr. Zarina Zainuddin, IIUM
Dr. Sharifah Shahrul Rabiah Syed Alwee, FGV
Mr. Haya Ramba, MCB
Mr. Mohaimi Mohamed, Sime Darby
Ms. Nor Azreen Mohd Jamil, ABI
Mrs. Nur Khafiza Ayob, UCAM
Mr. Muhammad Nurfaiz Abd Kharim, UCAM
Mr. Mohd Nawawi Wahab, FPSSB
Dr. Che Nurul Aini Che Amri, IIUM
Dr. Rozlaily Zainol, MARDI
Prof. Dr. Wickenswari Ratnam, UKM
Dr. Mohd Zaki Hj Abdullah, FRIM
Mr. Flaya Ramba, MCB
Mrs. Nuraziawati Mat Yazik, MCB
Dr. Rozlaily Zainol, MARDI
Mrs. Nor Hazlina Mat Saat, MARDI
Mr. Mohd Nawawi Wahab, FPSSB
Mr. Tn. Hj. Samsudin Abd Rahim, FPSSB
Mr. Mohaimi Mohamed, Sime Darby
Mrs. Siti Khadijah M. Rais, Sime Darby
Mrs. Izza Amelia Bahari, WMIT

Prof. Dr. Mohd Rafii Yusop, ITA, UPM
Dr. Chan Pick Kuen, ABI
Dr. Mohd Zaki Abdullah, FRIM
Dr. Abdul Rahim Harun, ANM 
Dr. Azhar Mohamad, ANM 
Dr. Sobri Hussein, ANM 
Dr. Mohd Din Amiruddin, MPOB
Dr. Fatma Azwani Abdul Aziz, UPM
Mr. Haya Ramba, LKM
Mr. Zarawi Abdul Ghani, LGM
Mr. Mohamad Husni Omar, UPM
Mr. Faiz Ahmad, ANM 
Mr. Zainal Mohamad, UKM
Ms. Nur Aziliana Mohd Yazid, UiTM
Ms. Nur Suraijah Mohd., UiTM

Prof. Dr. Mohamad Osman, MIGHT
Prof. Dr. Mohd. Rafii Yusop, UPM
Assoc. Prof. Dr. Zulkefly Sulaiman, UPM
Dr. Norshariza Nordin, UPM
Dr. Mohamad Bahagia Ab. Ghaffar, MARDI
Dr. Abdul Rahim Harun, ANM
Dr. Sobri Hussein, ANM
Dr. Zarina Zainuddin, IIUM
Dr. Syarifah Aisyafaznim Sayed Abdul Rahman, UM
Dr. Fatma Azwani Abdul Aziz, UPM
Dr. Mohd Zaki Abdullah, FRIM
Ms. Nor Hazlina Mat Saat, MARDI
Hj. Shamsudin Abd Rahim, FPSSB
Mr. Zarawi Abdul Ghani, MRB
Mr. Haya Ramba, MCB
Mr. Mohaimi Mohamed, Sime Darby
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INTERNATIONAL ADVISORY COMMITTEES

IPBS 2014

Chairman:     Dr. Abd Rahman Milan (MARDI)
Secretary:     Dr. Shamsiah Abdullah (UiTM)
Members:     Prof. Dr. Ir. Alex Hartana, IPB, Indonesia

Prof. Dr. Peerasak Srinives, Kasetsart 
University, Thailand
Prof. Dr. Ifthikar Khalil, Khyber Pakhtunkhwa 
Agricultural University, Pakistan
Prof. Dr. Kamol Lertrat, Khon Kean University, 
Thailand
Prof. Dr. Mohd. Rafii Yusop, UPM, Malaysia
Prof. Dr. Mohamad bin Osman, UiTM, 
Malaysia
Prof. Dr. Teresita Borromeo, University of the 
Philippines, Philippines
AP Dr. Azwan Awang, School of Sustainable 
Agriculture, UMS, Malaysia
Dr. Norwati Muhammad, FRIM, Malaysia
Dr. Mohd Din Amiruddin, MPOB, Malaysia
Dr. Sholihin, Indonesian LTCR Institute, 
Malang, Indonesia
Dr. Hjh. Maria Madon, MPOB, Malaysia
Dr. Zarawi Ab. Ghani, MRB, Malaysia
Mr. Mohaimi Mohamed, Sime Darby Berhad, 
Malaysia

IPBC 2016

Chairman:    Prof. Dr. Mohamad Osman (UPM)
Secretariat:  Hj. Nor Hazani Mat Daud (WMIT)
Members:     Prof. Dr. Ghizan Saleh, NPC, Malaysia

Prof. Dr. Muhamad Zakaria, Agro-
Biotechnology Institute, Malaysia
Prof. Emeritus Dr. Jalani Sukaimi, Universiti 
Sains Islam Malaysia
Prof. Dr. Sang-Nag Ahn, Chungnam National 
University, South Korea
Prof. Dr. Peerasak Srinives, Kasetsart 
University, Thailand
Prof. Dr. Ir. Sobir, Bogor Agricultural 
University, Indonesia
Prof. Dr. Ifthikar Khalil, KP Agricultural 
University, Pakistan
Prof. Dr. Teresita Borromeo, University of 
Philippines, Los Banos, Philippines
Dr. Sanjeet Kumar, World Vegetable Center, 
Taiwan
Prof. Dr. Kamol Lertrat, Khon Kaen University, 
Thailand
Dr. Dewi Indriyani Roslim, Universitas Riau, 
Indonesia

IPBC 2018

Chairman:    Prof. Dr. Abd. Rahman Milan, Malaysia
Members:     Prof. Emeritus Dr. Jalani Sukaimi, Malaysia

Prof. Dr. Ghizan Saleh, Malaysia
Prof. Dr. Mohamad Osman, Malaysia
Prof. Dr. Peerasak Srinives, Thailand
Prof. Dr. Sobir, Indonesia
Prof. Dr. Ifthikar Khalil, Pakistan
Prof. Dr. Kamol Lertrat, Thailand
Prof. Dr. Najib Ullah Khan, Pakistan
Prof. Dr. Sanun Jogloy, Thailand
Prof. Dr. Attanayaka, Sri Lanka
Prof. Dr. Takashi Gojobori, Japan
Prof. Dr. Kazutoshi Okuno, Japan
Prof. Dr. Alain Rival, France
Prof. Dr. Abdul Sukor Muhamad, Indonesia
Prof. Dr. Shu Qingyao, China
Dr. David Ross Appleton, Malaysia
Dr. Dewi Indriyani Roslim, Indonesia
Dr. Bui Chi Buu, Vietnam
Mr. Joep van Balen, Netherlands
Dr. Romulo Cena, Philippines

International Advisory Committees
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FIRST PLANT BREEDING SEMINAR 2012
3-5 JULY 2012
AGRICULTURAL BIOTECHNOLOGY INSTITUTE (ABI), 
SERDANG, SELANGOR, MALAYSIA
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“This is the first debut of the Plant Breeding Seminar series by PGM, and we are 
overwhelmly inspired and motivated by the strong support and interests from the 

participants, both from local and abroad. Therefore, we aspire for this Seminar 
event yet to become another major scientific activity for the Society.”

Prof. Dr. Mohamad bin Osman
President, Persatuan Genetik Malaysia

2012

“The objective of this seminar is to provide an highly interactive forum so as 
to bring together researchers of plant breeding and genetics, from academic 

and research institutes from public and private organizations with the aim of 
sharing experiences, exchanging and promoting knowledge, new advances 

and ideas on plant breeding techniques and applications.”
Assoc. Prof. Dr. Mohd Rafii Yusop

Chairman, Organising Committee of the
First Plant Breeding Seminar, 2012

(PBS 2012)

In officiating the First Plant 
Breeding Seminar,  Dr. Mohd 
Nazir Basiran, Director General, 

Agro-Biotechnology Institute, Malaysia (ABI) 
said “Heartiest congratulations to PGM, ITA-
UPM, SABRAO and MARDI for organizing the 
First Plant Breeding Seminar. ABI is indeed 
very honoured to be chosen as the venue and 
proud to be a co-organiser for this very 
auspicious and seminal seminar.”

Dr. Mohd Nazir Basiran
Director General

Agro-Biotechnology Institute, 
Malaysia (ABI) 
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SEMINAR PROGRAMME 2012
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Opening ceremony of 
the First Plant Breeding 
Seminar 2012 at Agro-

Biotechnology Institute, 
Malaysia (ABI) , 

Serdang

Assoc. Prof. Dr. 
Norehan Salleh 
presenting the 
Appreciation Award 
to Dr. Chan Ying 
Kwok. He is among 
five recipients of the 
Award dedicated to 
Accomplished Plant 
Breeders.

Plenary session 
in progress the 

hall.

Seminar 
participants 

enjoying a boat 
cruise along the 
lake to catch an 

amazing glimpse 
of Putrajaya by 

night.

Secretariat 
members assisting 
participants to 
ensure smooth 
running of the  
Seminar.

Speakers and 
participants actively 

interacting during 
their lunch break.

Prof. Dr. Peerasak 
Srivines of Kasetsart 
University, Thaliand, 
and also as 
President of 
SABRAO

Seminar 
participants 

following the 
plenary 

sessions 
outside the 

main hall via 
live video 

streaming.

Undergraduate 
students from 

Kulliyah of 
Science, IIUM, 

Kuantan
posing for a 

snapshot 
during coffee 

break.

Snapshots of the event are available on PGM’s website.
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PERSATUAN GENETIK MALAYSIA
(GENETICS SOCIETY MALAYSIA)

Proudly presents

APPRECIATION AWARDS
2012

To the Following Accomplished Plant Breeders
In Recognition of Their Outstanding Contributions

In the Field of Plant Breeding

Prof. Emeritus Dr. Jalani Sukaimi
Prof. Dr. Yap Thoo Chai 

Dr. N. Rajanaidu 
Dr. Chan Ying Kwok

Tuan Hj. Hadzim Khalid

HEARTIEST 
CONGRATULATIONS!

PGM APPRECIATION AWARDS 2012 

PGM Appreciation Awards 2012
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The Appreciation Awards for Accomplished Plant Breeders was conceived and established 
by the Genetics Society of Malaysia in 2012. The Appreciation Awards truly honours 
outstanding individuals and expresses great appreciation for their vital contributions in the 
field of plant breeding and genetics in improving the availability, quality and productivity of 
food and commodity crops in the country and beyond.

The Appreciation Awards is also intended to be awarded to eminent individuals during any 
subsequent Plant Breeding Seminar organised by the Society. This is done in tandem with 
Society's efforts to promote and to bring foremost plant breeding and genetics experts 
together to discuss current issues in food and commodity crops, and as well to inspire the 
next generation to study and work in fields of plant breeding and genetics.

In conjunction with the auspicious First Plant Breeding Seminar on July 3, 2012 in ABI, 
Serdang, the Appreciation Awards were ceremoniously presented to the first five 
accomplished plant breeders. The recipients of the 2012 Appreciation Awards for 
Accomplished Plant Breeders were Prof. Dr. Jalani Sukaimi (USIM), Prof. Dr. Yap Thoo 
Chai (formerly with UPM), Dr. N. Rajanaidu (MPOB), Dr. Chan Ying Kwok (MAFC) and 
Tuan Hj. Hadzim Khalid (formerly with MARDI).

The biodata and statements of achievements of these five accomplished plant breeders are 
presented in the next following pages.
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PROF. DR. JALANI SUKAIMI
Faculty of Science & Technology
Universiti Sains Islam Malaysia (USIM)

 
PROFESSOR DR. JALANI SUKAIMI graduated 
from the University of Malaya in 1970 with 
B.Agric.Sc. in Agronomy (Plant Science) and 
Ph.D. in plant genetics in 1974 from University 
of Reading, England. He also possessed 
Diploma in Marketing from the Chartered 
Institute of Marketing, London and Professional 
Diploma in Export Marketing from Market 
Development Institute, Geneva.  He spent 1-
year Post-Doctoral Fellow under the auspices of 
the International Atomic Energy Agency (IAEA) 
at Iowa State University, USA and as a Senior 
Distinguished Scholar under the Fulbright 
Fellowship at Harvard, Yale, Cornell, etc). He 
was awarded with Hon. Doctor of Science by  
UKM.  Prof. Jalani  specializes in plant breeding 
and genetics. He started his career as a 
Lecturer in 1974 at the UKM and finally as a 
Professor. He held various administrative 
positions, including Dean of Graduate Center 
and  Deputy Vice-Chancellor (Academic & 
Research Affairs).  In 1989, he joined MPOB 
(formerly PORIM) as Director of Biology Division 
and later as the Deputy Director General, and 
upon retirement in 2000 as Senior Research 
fellow. He had a short stint at Universiti 
Pendidikan Sultan Idris, Malaysia for 10 months. 
In June 2003, he joined Universiti Sains Islam 
Malaysia (USIM) as the Founding Dean of 
Faculty of Science and Technology.  He was a 
Board Member of Golden Hope Research, 
Golden Hope Plantations Company. He is a 

Fellow of Academy of Sciences (FASc) and a 
Fellow of Malaysian Scientific Association 
Malaysia (FMSA). He is an active member in 
various professional, social and recreational 
organisations. He was the President of 
International Society of Oil Palm Agronomists 
(ISOPA, 1990-2005) and President of 
International Society of Oil Palm Breeders 
(ISOPB, 1990-2007).  He is currently a Member 
of National Science & Research Council, Prime 
Minister’s Department, Malaysia. He has 
published over 267 scientific articles in journals 
(national and international), symposia, 
confer¬ences, etc, and edited 24 proceedings 
plus one book  (with DBP) and co-edited 1,526-
page on Advances in Oil Palm Research: Vols. 
I and II published by MPOB. His research 
achievements included germplasm 
conservation and genetics of four-angled bean 
under IFS and ICDUP Fund, mutation breeding 
with the successful release of rice lines having 
resistant genes to blast and brown planthopper 
(joint MARDI-UKM Project partly funded by 
IAEA), soybean mutation breeding (Joint 
MARDI/RRIM/UKM/UM/UPM Project partly 
funded by RCA/IAEA/Japan/Australia), and 
germplasm conservation and breeding of oil 
palm with successful release of parental 
genotypes having very high yield, high quality 
oil and dwarf for large scale planting by MPOB. 
He continues his research work by supervising 
graduate students in oil palm breeding. 
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PROF. DR. YAP THOO CHAI
Formerly with Faculty of Agriculture,
Universiti Putra Malaysia (UPM), Serdang
 

PROF. DR. YAP THOO CHAI, an Academic 
Fellow of Academy of Science Malaysia, is a 
Retired Professor in Plant Breeding at UPM 
(1976-96).  Prior to that, he was a lecturer in the 
Faculty of Agriculture, University of Malaya, 
Kuala Lumpur (1971-75). He obtained his B.Sc. 
from Dept. of Agronomy, National Taiwan 
University, Taipei; M.Sc. and Ph.D. from Dept. 
of Crop Science, University of Saskatchewan, 
Saskatoon, Canada.  His interests in crop 
breeding, quantitative genetics and biometrics 
brought him to work as part-time research 
assistant in the Statistics and Experimental 
Design Laboratory, Department of Agronomy, 
National Taiwan University, Taipei; research 
assistant at the Crop Science Dept. at University 
of Saskatchewan; did sabbatical research on 
genotype x environment interaction at Univ. of 
Western Australia, Perth; and did sabbatical 
research on computer simulation  of plant 
breeding research at Institute of Genetics, 
Mishima, Japan.  He also did oil palm breeding 
research at PORIM, and later was appointed as 
a Technical Advisor to PORIM (1982-1995). He 
has published over 100 scientific papers in local 
and international scientific journals, and a book 
on plant breeding entitled “Prinsip-Prinsip  
Pembaikbiakan Tanaman” (1985 & 1990). He 
released three varieties for commercial 
production, namely Chinta sweet corn, Bakti 

super sweet corn, and Line 30 of long bean.  
Upon retirement, Prof. Yap continues to be 
active in education and research after, teaching 
in International Multimedia College, Senior 
University International at Lead Academic Sdn. 
Bhd., offering  EMBA courses of the Rutherford 
University Kuala Lumpur at Corbiz Consultancy 
Sdn. Bhd., and  serving as business 
consultants in agricultural projects of many 
private companies.  He was President of the 
Malaysian Scientific Association (1992-96), 
President of the Malaysian Senior Scientists 
Association (2009-11) and served as Regional 
Secretary and Board member of SABRAO 
(1989-2000). 
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DR. N. RAJANAIDU
Malaysian Palm Oil Board (MPOB)

 
DR. N. RAJANAIDU holds a Ph.D. (Genetics) 
from University of Birmingham, U.K. and is a 
Fellow, Academy of Sciences Malaysia.  
Currently, he serves as a Senior Research 
Fellow with Malaysian Palm Oil Board (MPOB), 
contributing his over forty years of experience as 
an oil palm breeder.  He also serves as 
consultants to a number of companies (local and 
overseas) on oil palm breeding. While in MPOB, 
he has had held many key positions including 
Head of Oil Palm breeding Group, and Head of 
Biotechnology and Breeding. Very early into 
research, the narrow gene pool had already 
been  recognized as a major obstacle to rapid 
selection progress in oil palm. It was the 
concern generated by this situation that 
provided the initial impetus for the prospection of 
oil palm genetic materials in its natural 
environment (the centers of origin such as West 
Africa for Elaeis guineensis and South America 
for Elaies oleifera). In 1973, the first oil collection 
expedition was mounted to Nigeria, and 180,000 
oil palm seeds were brought to Malaysia after a 
strict quarantine procedure. The collection 
expeditions then continued to other countries in 
Africa (Cameroon, Zaire, Tanzania, 

Madagascar, Angola, Senegal, Gambia, Sierra 
Leone, Guinea Conakry, and Ghana) and 
South America.  Largely due to his efforts, he 
collected and assembled for MPOB the largest 
oil palm germplasm in the world. These 
materials are continuously being evaluated, and 
are expected to provide interesting and 
invaluable traits for the breeders. Elite lines 
from the collections have been used to broaden 
the genetic base of current breeding materials 
such as Deli duras and AVROS pisiferas. He 
released to the industry elite genetic lines from 
the collections known for dwarfness, 
unsaturated oil, long stalk, compact frond for 
high density planting, and high harvest index. 
He has a passion for  teaching and regularly 
gives lectures on oil palm genetic resources, 
and also supervises many postgraduate 
students in the field of oil palm breeding.
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DR. CHAN YING KWOK
Malaysian Agrifood Cooperation Bhd. (MAFC)

 

Dr. Chan Ying Kwok graduated with a Bachelor 
of Agric. Sc. (Hons.) from the University of 
Malaya in 1972; Masters in Horticultural Science 
from the University of California (Davis) in 1979 
and Doctor of Philosophy in Genetics from the 
University of Malaya in 1995. He started his 
career in plant breeding at the Malaysian 
Agricultural and Research Institute (MARDI) in 
1972. He was the Head of Fruit Breeding from 
1983-1992 and the Deputy Director of 
Horticultural Research from 1993-2006. He 
joined the Malaysian AgriFood Corporation 
(MAFC) as Head of Research and Development 
in 2006 and had worked there since.
  Dr Chan Ying Kwok is a renowned fruit 
breeder in Malaysia, particularly for his research 
and development of papaya and pineapple. He is 
responsible for the development of the Eksotika 
papayas that made Malaysia a prominent papaya 
exporter in the world in the 90’s with export 
revenue of RM 120 million annually. In pineapple 
breeding, he developed the Josapine and 
Maspine varieties which are good quality table 
varieties.  Josapine is the world’s first commercial 
pineapple hybrid and the most popular variety in 
the country today estimated to be worth RM60 
million annually. His breeding techniques used 
for papaya and pineapple breeding such as the 
backcross breeding for developing Eksotika 
papaya and hybridization techniques for breeding 
Eksotika 2 and Josapine pineapple were 
pioneering work and has paved the way for 
others to follow and are now standard breeding 
tools for these two fruits in the world today.
  His current expertise extends beyond his 
respected past as an accomplished plant breeder 
and covers the more holistic integrated supply 

chain in production and marketing of fresh fruit 
and vegetables. At MAFC, Dr. Chan has also 
been involved in the development of certification 
for Skim Amalan Ladang Baik (SALM), 
Carrefour Quality Line (CQL) and Global GAP. 
This involves good agricultural practices, food 
safety and environmental care and sustainability 
in fruits and vegetables production. The Frangi 
papaya was developed at MAFC and branded 
under the name `Paiola' and is now grown at 
Lanchang (Pahang), Kuala Pilah (Negri 
Sembilan), Bukit Tangga (Kedah) and Kota 
Tinggi (Johor). It is registered under the 
Malaysian Plant Variety Protection Act in 2010 
and was nominated for the Berlin Fruit Logistica 
Innovation Award 2009. His current research 
interest is in the development of papaya 
varieties with resistance to Erwinia dieback.
  His research on papaya and pineapple 
breeding is recognized worldwide and he has 
been invited to speak in many national and 
international symposia and conferences as 
keynote and lead speakers. He was awarded 
the MARDI Research Excellence Awards in 
1984, 1997 and 2004, the Kesatria Mangku 
Negara (KMN) from the King in 1997, Toray 
Science and Technology Award in 2000, MARDI 
Horticulture Writer’s Awards 2000-2002, 
International Invention, Innovation, Industrial 
Design & Technology (ITEX) Bronze Medal in 
2004 and the MARDI Science and Technology 
Innovation & Commercialization Gold Medal in 
2005. He was appointed Fellow of the Academy 
of Sciences Malaysia in 2011 and Research 
Fellow of the Malaysian Agricultural Research 
and Development Institute (MARDI) in 2012.
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HJ. HADZIM KHALID
Formerly with Rice Research Center, MARDI, 
Seberang Perai
 

MR. HADZIM KHALID  was a gifted and prolific 
rice breeder, working almost his entire life with 
MARDI.  He first joined the Department of 
Agriculture as a Laboratory Assistant in 1963.  
Two years later, he was posted to Bumbong 
Lima as a  young Breeding Assistant to Mr. J. 
Kawakami, one of the four Japanese renowned 
rice breeders who were responsible for the 
breeding of varieties Malinja, Mahsuri and 
Bahagia.  Although he received no formal 
education beyond first year upper secondary 
school (which he attended in night classes), the 
then contemporary rice breeding experts had put 
him through the mill  as an aspiring rice breeder.  
In 1968, he attended an intensive “Rice 
Cultivation Research Course” at Central 
Agricultural Experimental Station, Konosu, 
Japan. Later, he was trained in an intensive 
Genetic Evaluation and Utilization (GEU) 
Programme under Prof. Dr. Gurdev S. Khush’s 
stewardship  at International Rice Research 
Institute (IRRI) in late 1970s. In 1994 , via the 
Research Counterpart Exchange Programme of 
JIRCAS, he was  in Japan again for a brief 
coursework  on ‘Preliminary Studies on Some 
Aspects of Rice Quality” at The Biological 
Resources Division, JIRCAS in Japan. 
Empowered by his polished practical skills and 
deep passion for the trade, he assisted 
considerably in breeding and selection for pests 
and diseases resistance (1965 to mid 1980s) and 
later in breeding for high quality rice (from late 
1980s onwards). His efforts and contributions 
were instrumental to the release of many 
MARDI’s rice varieties, namely Sekencang 
(1979), Sekembang (1979), Kadaria (1981), 

Manik (1984), Muda (1984), Seberang (1984), 
Makmur (1984), MR81 (1988), MR106 (1990), 
MR211 (1999), MRQ50 (1999) and MRQ74  
Many of the parental varieties he bred had been 
used by other rice breeders, such as Manik (as 
parent to breed MR84), Muda (as parent to 
breed MR167) and MR137 (as parent to breed 
of MR219 and MR220). After retirement, he had 
served as a consultant to Bernas for three years 
in 2005-08. Earlier, in year 2000-01, while on  
post-retirement extension of service with 
MARDI, he  was  also involved in the attempt by 
Bernas in translating and walking the idea of 
commercially producing “Beras Puteri” -  the 
first  Malaysian high value rice. In 2003-07, he 
again assisted MARDI via a flexi-time contract 
rice breeder. Here, he pulled yet another 
accomplishment when he succeeded in 
transferring of ‘Cl gene’ to breed for herbicide 
resistant varieties (MR220 CL-1 and MR220 
CL-2) to control the problem of “weedy rice”  
(Padi angin). This padi angin had progressively 
surfaced to become a serious recurring problem 
when direct-seeded rice culture began to 
replace the transplanted rice culture, beginning 
in mid 1980s. Although no longer able to be with 
MARDI’s rice breeding programmes, his legacy 
in rice breeding remains very strong and 
pervasive. Several varieties from his rice 
breeding pipeline continues to be released by 
MARDI.  Some of the non-released varieties that 
he left which include Mahsuri Mutant (1984), 
Q34 (1994), Q72 (1999) and Y1304 (1999) 
continue to be used as the main parents to 
breed for new quality rice varieties.
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1 Prof. Emeritus Dr. Jalani Sukaimi Faculty of Science & 
Technology, USIM Nilai

Increasing Agricultural Productivity: A Case for Plant Breeding

2 Prof. Dr. Yap Thoo Chai Formerly with UPM Serdang Plant Breeding Research in Malaysia: Experiences and Prospects

3 Dr. N. Rajanaidu MPOB, Bangi Importance of Germplasm to Oil Palm Breeding Progress

4 Dr. Chan Ying Kwok Malaysian Agrifood 
Cooperation Bhd.

F1 Hybrids: The Way Forward in Papaya Breeding

5 Mr. Hadzim Khalid Formerly with Rice Research 
Center, MARDI, Seberang 
Perai

Rice Breeding for Modern Malaysian Rice Varieties - An Experience

6 Prof. Dr. Peerasak Srinives Kasetsart University, Thailand, 
President SABRAO

The Genetics of Domestication-Related Traits of Yardlong Bean [Vigna 
unguiculata (L.) Walp. ssp. unguiculata cv. - Gr. sesquipedalis]

7 Dr. Endang M. Septiningsih International Rice Research 
Institute, Los Baños, 
Philippines

Molecular Breeding for Tolerance to Flooding Stress in Rice

8 Prof. Dr. Ghizan Saleh Faculty of Agriculture, UPM 
Serdang

Advances in Maize and Sweet Corn Breeding in Malaysia: The 
Conventional and Molecular Approaches

9 Prof. Dr. Mohamad Osman Kulliyyah of Science, IIUM 
Kuantan 

Breeding Stevia for High Leaf Yield and High Rebaudioside A Content

10 Assoc. Prof. Dr. Kamol Lertrat Khon Kean University, 
Thailand, President PBMAT

Breeding Fruits and Vegetables for Human Health and Wellbeing

11 Prof. Dr. Wickneswari Ratnam Faculty of Science and 
Technology, UKM Bangi

Exploiting Wild Accessions for Development of New Rice Genotypes for 
High Yield

12 Dr. Mohd Said Saad Sime Darby Berhad, Malaysia Overview of Oil Palm Breeding in Sime Darby

13 Prof. Dr. Ifthikar Khalil Khyber Pakhtunkhwa 
Agricultural University, 
Peshawar, Pakistan

Relationship of Stress Selection Indices with Yield Contributing Traits 
under Stress and Non-Stress Production Environments in Wheat

14 Dr. Mohd Din Amiruddin Malaysian Palm Oil Board 
(MPOB)

Breeding Program for Dwarf Oil Palm at MPOB

15 Dr. Sholihin Indonesian Legumes & Tuber 
Crops Research Institute, 
Malang

Umrah Cassava Breeding Program using Conventional and Non-
Conventional

16 Dr. Rafat Sultana ICRISAT, India Pigeon pea Hybrids Hold High Promise for the Farmers of Semi-Arid 
Tropics (SAT)

17 Dr. Masahuling Benong Formerly with Malaysian 
Rubber Board (MRB)

Rubber Tree Breeding and its Contributions to The Revival of the 
Rubber Industry

18 Dr. Marzukhi Hashim Rice and Industrial Crops 
Research Centre, MARDI

Rice Varietal Development : Managing Research and Emerging 
Expectation

19 Mr. Esa Sulaiman Division of Crop Quality 
Control, DOA, Malaysia

Plant Variety Protection System in Malaysia

20 Mr. Paulus Amin Det Agriculture Research Centre 
(ARC), Sarawak

Strategies, Progress and Achievements of Pepper Breeding in 
Sarawak, Malaysia

21 Prof. Dr. Teresita Borromeo University of the Philippines, 
Los Baños (UPLB), Philippines

Rice Varietal Improvement Program at UPLB

22 Assoc. Prof. Dr. Mohd Rafii Yusop Institute of Tropical Agriculture, 
Universiti Putra Malaysia 
(UPM)

Genetic Diversity and Improvement of Physic Nut (Jatropha curcas L.) 
in Malaysia

23 Dr. Abd. Rahman Milan Horticulture Research Centre, 
MARDI 

Genetic Improvement of Starfruit and Guava

24 Dr. Md. Abdul Latif Bangladesh Rice Research 
Institute (BRRI), Bangladesh

Development of Durable Blast, Bacterial Blight and Brown Planthopper 
Resistant; Rice Varieties through Marker Assisted Selection: Concept of 
Differential Systems and Physiological Races or Biotypes
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25  Dr. Mohd Nor Mahat Forest Research Institute of 
Malaysia (FRIM)

 Alternative Species for Wood Production

26  Dr. Shamsiah Abdullah Faculty of Plantation and 
Agrotechnology, UiTM Shah 
Alam

 Application of RNAi Technology for Crop Improvement

27  Mr. Kelvin Lamin Malaysian Cocoa Board (MCB)  Advances in the Cocoa Breeding Programme of the Malaysian Cocoa 
Board

28 Ms. Nazatul Shima Naharudin Faculty of Agriculture, 
Universiti Putra Malaysia 
(UPM)

Analysis of Chromosome Behaviour in Three Arabidopsis thaliana 
Transformants for Reverse Breeding

29 Dr. Hairuddin Md Bakri QZEN (M) Sdn. Bhd. The Potential of Lemon Myrtle (Backhousa citriodora) as a New 
Agrobusiness Opportunity in Malaysia

30 Dr. Mohd Shukor Nordin Faculty of Agrobased Industry, 
UMK Jeli

A Decade of Experience in Managing Plant Genetic Resources for Food 
and Agriculture in MARDI

31 Prof. Dr. Siranut Lamseejan Kasetsart University, Thailand Current Status of Plant Mutation Breeding in Thailand

32 Hj. Mohamed Redza Baba Department of Agriculture 
(DOA), Malaysia

Opportunities for Production of Herbal Planting Materials and Plant 
Breeding in Line with EPP1 Agriculture NKEA

33 Mr. Chua Kim Aik Green World Genetics Sdn. 
Bhd., Malaysia

Global Outlook for Seed Industry and its Implication on Prospects for 
Malaysian Seed Industry

34 Dr. Abdul Rahim Harun Agency Nuclear Malaysia 
(ANM)

Genetic Analysis of Blast Resistant (Magnaporthe oryzae) of Traditional 
Rice Variety Pongsu Seribu 2

35 Ms. Asfaliza Ramli Rice and Industrial Crops 
Research Centre, MARDI

Genetic Analysis of Grain Quality Traits in Malaysian Rice Varieties

36 Dr. Patcharin Tanya Kasetsart University, Thailand Determination of LD50 and Observation on Seedling Growth and 
Disorders in M1 Plants of Gamma Irradiated Jatropha Varieties

37 Ms. Noor Baizura Mat Jelani Malaysian Agrifood 
Cooperation Bhd.

Flowering and Fruiting Characteristics of a Segregating F1 Pineapple 
Population

38 Mr. Mohaimi Mohamed Sime Darby Berhad, Malaysia Phenotypic and Genotypic Variation in Tenera Progenies derived from 
Different Sources of Dura Crossed with AVROS Pisifera

39 Dr. Prakit Somta Kasetsart University, Thailand QTL Mapping of Seed Weight and Days to Flowering in Mungbean

40 Mr. Thiyagu Devarajan Rice and Industrial Crops 
Research Centre, MARDI

Selection of Sweet Potato for Leafy Vegetable

41 Dr. Pedram Kashiani Faculty of Agriculture, UPM 
Serdang

Profiling Genetic Variation in Tropical Sweet Corn Inbred Lines Using 
SSR Markers

42 Mr. Amir Shakeel University of Agriculture, 
Faisalabad, Pakistan

Genetic Variation for Crop Maturity in Cotton
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1 Ahmad Hafiz, B., M. Abd Rahman, S. 
Mohd Asrul, I. Jasni and M. N. 
Sahrom

Horticulture Research Centre, 
MARDI Kluang Station

Hierarchical cluster analysis of genetic diversity in starfruit (Averrhoa 
sp.) germplasm based on five fruit quality traits: a preliminary study

2 Amiran, N., B. Ahmad Hafiz, M. Abd 
Rahman, D. Sahak and M.T. Norsiah

Horticulture Research Centre, 
MARDI Kluang Station

Preliminary fruit quality evaluation of selected pummelo mutant at Kuala 
Kangsar Mardi station

3 Bahagia, A. G. M., J. Pritchard and 
Brian Ford-Lloyd

Rice Research Centre, MARDI 
Serdang

Transcriptomic analysis of susceptible, moderately resistant and 
resistant rice varieties to brown planthopper 

4 Y. S. Chen., C. S. Tawan, A. D. 
Paulus and S. L. Sim

Malaysian Pepper Board, 
Kuching, Sarawak

A study on pollen viability of Piper colubrinum link

5 Elixon S., R. Asfaliza and O. Othman MARDI Seberang Perai Combining ability estimation using line x tester design of Mardi rice 
varieties

6 Farah Fazwa, M. A., H. Siti Salwana, 
O. Mohamad and K. M. Haja 
Maideen

Forest Biotechnology Division, 
FRIM Kepong

Development of genetic markers for assessment of genetic relationship 
among two varieties of Labisia pumila using Amplified Fragment Length 
Polymorphism (AFLP)

7 Farah Zaidat M. N., Z. Rozlaily and Y. 
Najah

Horticulture Research Centre, 
MARDI Serdang

Evaluation of selected Heliconia accessions

8 Maimun, T. and M.D. Azlina Horticulture Research Centre, 
MARDI Serdang

Application of tissue culture technique in conservation of seedless 
mangosteen (Garcinia mangostana L.)

9 Mohd. Asrul Sani., Bahari Mohd 
Masaruddin and Nor Hanis Aifaa 
Yusoff

Horticulture Research Centre, 
MARDI Station Bukit Tangga

Physicochemical analysis of selected hybrid durian clones at Bukit 
Tangga, Kedah

10 Mehdi Sohrabi, Mohd Rafii Yusop, 
Mohamed Hanafi Musa and Siti Nor 
Akmar Abdullah

Institute of Tropical Agriculture, 
Universiti Putra Malaysia, UPM 
Serdang

Genetic diversity of Malaysian upland rice revealed by quantitative traits 
and microsatellite polymorphism

11 Mohd. Azhar Hassan and Mohd. 
Asrul Sani

Horticulture Research Centre, 
MARDI Bukit Tangga

Screening of Chok Anan mango resistance against anthracnose

12 Muhammad Afiq Bin Tajol Ariffin and 
Abd. Rahman Milan

Horticulture Research Centre, 
MARDI Bukit Tangga

Study of floral biology and fruit set in mango accessions (“Alphonso”, 
“Apple Rumania” and “Malgoa Red”) for mango breeding program

13 Azlan Azizi Muhamad Nor, Muta 
Harah Zakaria, Japar Sidik Bujang 
and Normahfuzah Husna Samsuddin

Malaysian Agriculture 
Research and Development 
Institute, Serdang

Fruit and seedling development of Nymphaea nouchali

14 Hanafi, N. M., Z. Moktar and N. M. 
Saleh

Agro-Biotechnology Institute, 
Serdang 

Genetic characterization of Jatropha curcas L. as revealed by RAPD 
markers

15 Mahmoodreza Shabanimofrad and 
Mohd Rafii Yusop

Department of Crop Science, 
Universiti Putra Malaysia, UPM 
Serdang

Comparison of similarity coefficients used for cluster analysis based on 
RAPD markers in Jatropha curcas L.

16 Nazatul-Asikin, M., A. Asmah, A. 
Shamsiah and H. Marzukhi

Faculty of Plantation and 
Agrotechnology, UiTM Shah 
Alam

Clonal propagation of local Malaysian rice (Oryza sativa L.) variety MR 
253

17 Noor Baiti, A. A. and Z. Rozlaily Horticulture Research Centre, 
MARDI Kluang

Jackfruit preliminary study of flower morphology

18 Nurul Afza Karim, Mohamad Osman 
and Alias Ismail

Rice and Industrial Crop 
Research Centre, MARDI 
Telong

The variations on panicle traits in the F2 generation of the cross 
between local and IR rice varieties

19 Nurul Rahainah, C. M., O. Mohamad, 
M. N. Mahanem, A. H. Zainal Abidin, 
H. Hadijah, M. Syahida, S. Ahmad 
Tarmizi, M. Zainal and P. Johar

Faculty of Science and 
Technology, UKM Bangi

Toxicological evaluation of spray dried roselle (Hibiscus sabdariffa) juice 
extract on kidneys function in rats

20 Hamid, S. S., R. A. Ghani, S. N. I. S. 
Hussin, J. Ajang, A. N. H. M. Roni 
and N. M. Saleh

Agro-Biotechnology Institute, 
Serdang

Enhanced callus induction of Kappaphycus alvarezii, red seaweed by 
phytoregulators

21 Herman, Wahyudi, Gultom and 
Hercules

Faculty Mathematics and 
Natural Sciences, University of 
Riau, Pekanbaru

Giving of palm bark compost (N 0.75, P 0.47, K 0.80) and fertilizer NPK 
(16:16:16) heavy growth and product sweet maize (Zea mays L.)

22 Amirrudin Mokhtar, Zainudin PMD 
Hussain, Mohamad Najib Mohd 
Yusoff and Elixon Sunian Sulaiman

MARDI Research Station 
Seberang Perai, Kepala Batas

Performance of promising rice genotypes in adaptability trials in Muda 
areas
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23 Raji Akintunde Abdul Lateef and 
Mohamad Osman

Kulliyyah of Science, IIUM 
Kuantan

Polyploidization - the genotypic and phenotypic expressions in Stevia 
rebaudiana Bertoni

24 Sivanaswari Chalaparmal and Johari 
Sarrip

Horticulture Research Center, 
MARDI Bukit Tangga

Reproductive biology of Manilkara zapota (ciku) flower for breeding 
implications

25 Sobri Hussein, Anna Pick Kiong Ling, 
Ai Sieng Tan and Abdul Rahim Harun

Agrotechnology and Bioscience 
Division, Malaysian Nuclear 
Agency, Bangi

Morphological responses of Abelmoschus esculentus to gamma 
irradiation

26 Wan Rozita W. E. and Z. Rozlaily Horticulture Research Centre, 
MARDI Serdang

Hybridisation of Coelogyne Lindl. orchid species

27 Zainudin, H., Elixon., M. Amirrudin, 
O. Sariam, M.Y. Mohd. Najib, A.B. 
Nur Khairani, A.R. Mohd. Naim Fadli, 
H. Marzukhi, M. Siti Norsuha, M.S. 
Maisarah, H. Shahida and C. H. 
Ismail

MARDI Seberang Perai Yield performance of new released variety MR 263 in rice granary areas

28 Moktar, Z. M., N.M. Hanafi, M.F. 
Chong and N.M. Saleh

Agro-Biotechnology Institute, 
Serdang

A study on field selection and evaluation of various Jatropha curcas for 
best accession

29 Dwi Susanto, Mohammed Aurifullah 
and Zeti Erminea Surya Mat Husin

Faculty of Agro-Based Industry, 
UMK Jeli

Production of haploid and dihaploid lines of kenaf (Hibiscus cannabinus 
L.) for the crop improvement program

30 Noor Azlin, M. S., S. B. Syafiqah 
Nabilah., A. M. Siti Rahimah, W. Y 
Wan Nurhazwani, J. Farida, S. 
Syahidah, B. Saleha, Y. Masturah, M. 
B. Nazirah, M. Balkis, A. Khairi, B. 
Muhammad Afiq, N. Nasaruddin, S. 
Mohamad Yusri, Z. Ahmad 
Muzammil, Z. Shamsuddin, S. Fuad, 
N. Abdul Wahab and O. Mohamad

Kulliyyah of Science, IIUM  
Kuantan

Morpho-agronomic characteristics and root response of five herbal 
plants from mycorrhizal biofertilizer treatments

31 Mohamad, O., S. Fuad, Y. 
Kamaruzzaman, K.C.A Jalal, N. 
Nurziana, N. Abdul Wahab, A. 
Shamsuddin, Z. Ahmad Muzammil, 
M. Zainal and M. Muhsin

Kulliyyah of Science, IIUM  
Kuantan

Field evaluation of five roselle varieties at IIUM-MYAGRI collaborative 
research plot in Lepar, Pahang

32 Zolkapli Eshak, Hannis Fadzillah 
Mohsin and Ibtisam Abdul Wahab

Faculty of Pharmacy, UiTM 
Puncak Alam

Microscopic application for chemotaxonomic clarification of Pandanus 
species

33 Rozlaily Zainol and Melor Rejab Horticulture Research Centre, 
MARDI Serdang

Evaluation on the performance of six commercial pineapple varieties on 
peat soil

34 Nur Samahah, M. Z., Salwa, A. S., 
Mohamad, O., Amiran, N. and 
Ismanizan, I.

Faculty of Science and 
Technology, UKM Bangi

Assessment of molecular markers in identifying Malaysian rice varieties 
for aroma

35 Zurafni Mat Daud, Roshita Ibrahim, 
Abdullah Md. Zain and Mohamad 
Osman

Faculty of Agrotechnology and 
Food Science, UMT Kuala 
Terengganu

Performance of three roselle mutants (Hibiscus sabdariffa var. UKMR-1, 
UKMR-2 and UKMR-3) cultivated on improved bris soil

36 Rohayu Ma’arup and Mohamad 
Osman

Faculty of Agrotechnology and 
Food Science, UMT Kuala 
Terengganu

Conventional hybridization in roselle, Hibiscus sabdariffa L. (Malvaceae)

37 Chan Pek Lan, Rozana Rosli, Idris 
Abu Seman and Rajinder Singh

Malaysian Palm Oil Board, 
Bangi

Potential application of single nucleotide polymorphisms (SNPs) in 
Ganoderma studies
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research institutions and also universities which 
offer biology or life sciences or agriculture 
specializations. In the contexts of this seminar, it is 
unfortunate that the too many degree programs are 
offering biotechnology which are slanted towards 
molecular or genetic engineering. Students are 
attracted to the promise and glamour of new field of 
biotechnology with expensive and sophisticated 
equipment. Very few universities are offering 
subspecialization in plant breeding. Thus the 
number of plant breeders in public institutions, 
namely universities and research institutions are 
very small compared to other fields. The number of 
plant breeders in private sector are smaller still. 
Many senior plant breeders have retired or on the 
verge of retirement. There is an urgent need to 
make some changes to increase the number of plant 
breeders in Malaysia.

        ⎐⎐⎐⎐⎐

PLANT BREEDING RESEARCH IN MALAYSIA:  
EXPERIENCES AND PROSPECTS
Prof. Dr. Yap Thoo Chai
Former Professor of Plant Breeding, Universiti Putra 
Malaysia, Serdang 
tcyap_1999@yahoo.com

Breeding research to improve crop species in 
Malaysia is not well balanced; some are very 
advanced and some are at the initial stage. Being a 
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INCREASING AGRICULTURAL PRODUCTIVITY: A 
CASE FOR PLANT BREEDING
Prof. Dr. Emeritus Dr. Jalani Sukaimi
Faculty of Science and Technology, Universiti Sains 
Islam Malaysia
jalani@usim.edu.my

The population of Malaysia will increase from 28 
million in 2010 to 35 million in 2020 and will reach 75 
million in 2100. The demand for supply and services, 
especially food, housing, health, education, water 
and energy, will increase many folds from the present 
level. In the issue of food supply and services, most 
food items will probably have to be imported and this 
will cause food security problems and foreign 
exchange. Malaysia spends RM13 billion annually on 
imported food stuff like fish, meat, potatoes, fruits, 
onions and vegetables. The amount will grow as the 
population increases, thus creating more demand. 
Steps must be taken to increase food production to 
reduce the import bill. One strategy is to open up 
more new agricultural land, but this approach may be 
undesirable as the total forest area is already 
shrinking. The other strategy is to multifold increase 
in the production from the existing agricultural land. 
This would require quantum leap of new agricultural 
technologies. This is where plant breeding, together 
with other agricultural fields, would have an important 
role in pushing the quantum leap of agricultural 
productivity. There are many agriculture-based 
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plant breeding researcher and offering courses in 
plant breeding and quantitative genetics, I am 
pleased to share my knowledge and experience to 
the participants of this seminar. During the seminar, 
improvement of rubber, oil palm, rice, sweet corn and 
some vegetables will be reviewed. The prospects 
and problems of breeding crops in Malaysia are 
discussed.

         ⎐⎐⎐⎐⎐

IMPORTANCE OF GERMPLASM TO OIL PALM 
BREEDING PROGRESS
Dr. N. Rajanaidu
Formerly with Malaysian Palm Oil Board, Bangi
rajanaidu45@gmail.com

Malaysian Palm Oil Board (MPOB) has assembled 
the largest Elaeis guineensis and Elaeis oleifera 
germplasm in the world. E. guineenis collections 
were made in Nigeria, Cameroon, Zaire, Tanzania, 
Madagascar, Angola, Senegal, Gambia, Sierra 
Leone, Guinea Conakry, and Ghana. These materials 
are being evaluated for yield, oil content, fatty acid 
composition, physiological and vegetative traits 
(height), carotene, and vitamin E content. Elite lines 
from the collections were used to broaden the 
genetic base of current breeding materials such as 
Deli duras and AVROS pisiferas. The oil palm 
populations are used to identify markers associated 
with shell and virescens genes.

         ⎐⎐⎐⎐⎐

F1 HYBRIDS: THE WAY FORWARD IN PAPAYA 
BREEDING
Dr. Chan Ying Kwok
Research and Development, Malaysian AgriFood 
Corporation Berhad, Puchong
ykchan@mafc.com.my

Papaya varieties globally before the eighties were 
usually self-pollinated inbreds (such as the famous 
Solo lines) or open-pollinated gynodioecious varieties 
(such as Maradol, Subang) and open-pollinated 
dioecious types (such as Cariflora and Sunnybank). 
F1 hybrids for papaya were rarely mentioned which 
was rather surprising as most horticultural seed-
propagated crops such as melons, cereals and most 
vegetables and tomatoes were moving towards F1 
hybrids at that time. The most likely belief was that 
papayas do not suffer inbreeding depression upon 
selfing and hence hybridization between inbred lines 

was unlikely to bring about heterosis (hybrid vigour). 
The other reason was that the papaya seed industry 
was very limited and commercial seed companies 
were less prepared to invest in F1 papaya hybrids 
because it required costly development of inbred 
parents for hybridization. The situation changed with 
the development of the Eksotika 2, a product from a 
cross between 2 sib inbreds (Eksotika and Line 19). 
This was the first F1 hybrid papaya released in 
Malaysia in 1991. Even from this narrow sib cross, a 
2-22% heterosis in yield was recorded. Further 
experiments using more divergent parents showed 
remarkable yield heterosis ranging from 50 – 129 % 
over the better parent. The yield increase usually 
comes from an increase in fruit weight and rarely 
from increase in fruit number. Hybrids also seemed 
to be better buffered to environment changes and 
showed the highest heterosis under intermediate to 
good environments. Under very poor or extremely 
good environments, there seemed to be less 
difference in yield between hybrids and other 
varieties. The papaya breeding strategy at MARDI 
had from then on, switched to development of F1 
hybrids. In 2005, MARDI announced the arrival of 
the Eksotika 3, a product of a cross between the 
MARDI 217 and Line 19. Its strength was in its 
extended shelf-life, firm texture and high stable 
yield. The advantages of F1 hybrids are obvious 
with proven hybrid vigour for yield and with control 
over the inbred parents, the propriety over the 
production of hybrid seed is secured. For papayas 
that produce large amounts of seed from a single 
pollination, F1 hybrid seed production does not pose 
a problem compared to, for example, cereals that 
require male sterile lines for feasible seed 
production. Hybridization also brings about 
complementation of desirable traits found in 2 
different inbred parents. This is very useful in 
breeding for disease resistance where the gene is 
dominant or co-dominant. With so many benefits, F1 
hybrid is definitely the way forward for papaya 
breeding.

         ⎐⎐⎐⎐⎐

BREEDING OF MODERN MALAYSIAN RICE 
VARIETIES – AN EXPERIENCE
Hj. Ahmad Tajudin@Hadzim Khalid
Formerly with MARDI Rice Research Centre, 
Seberang Perai 
hadzim_khalid@yahoo.com

The term ‘modern Malaysian rice varieties’ refers to 
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the rice varieties that were officially released to our 
farmers in the granary areas from 1966 onwards. 
These do not include the two varieties released in 
1964 and 1965. Since then, Department of 
Agriculture and subsequently MARDI (when it took 
over rice breeding / rice research in early 1970’s) 
keeps on releasing more and more new varieties. 
Most remain just as names to add to list of 
‘Recommended Varieties’ and these make the list 
long. A few varieties such as MR 84 and MR 219 
became widely planted. A few others, particularly 
before 1990’s, became popular regionally, such as 
Kadaria, Sekembang and MR81 in KADA. Beginning 
a decade ago, from 2001 onwards, with the 
Intellectual Property (IP) cum commercialization of 
‘seeds’, there has been interesting new trend – a zeal 
and eagerness to get these new seeds across to 
reach the farmers. However, perhaps being too busy 
to cope with these new trends and procedures, few 
care to look back and ask why these new ‘seed(s)’ 
were designed, how were these designed, who 
designed them and above all, who ‘created’ them? 
This is about an experience to recollect on why these 
new ‘seed(s)’ were designed, where we are right now 
and what holds for the future. This is a view from the 
past – an experience.
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KEYNOTE SPEAKERS 2012

Prof. Emeritus Dr. Jalani Sukaimi
Faculty of Science & Technology, 
Universiti Sains Islam Malaysia 

(USIM)

Dr. Endang M. Septiningsih
International Rice Research 

Institute, Los Baños, Philippines

Prof. Dr. Peerasak Srinives
Department of Agronomy, 

Faculty of Agriculture,  Kasetsart 
University, Nakhon Pathom, Thailand

         ⎐⎐⎐⎐⎐

THE GENETICS OF DOMESTICATION-RELATED 
TRAITS OF YARDLONG BEAN [VIGNA 
UNGUICULATA (L.) WALP. SSP. UNGUICULATA 
CV. GR. SESQUIPEDALIS]
Prof. Dr. Peerasak Srinives
Department of Agronomy, Faculty of Agriculture at 
Kamphaeng Saen, Kasetsart University
Nakhon Pathom, Thailand
agrpss@yahoo.com

The genetics of domestication-related traits of 
yardlong bean [Vigna unguiculata (L.) Walp. ssp. 
unguiculata cv. gr. sesquipedalis] is of particular 
interest because the genome of this legume has 
experienced divergent domestication. Initially cowpea 
was domesticated from wild cowpea in Africa. 
Subsequently in Asia, a vegetable form of cowpea, 
yardlong bean, evolved from cowpea. Information on 
the genetics of domestication-related traits would be 
useful for yardlong bean and cowpea breeding 
programs, as well as comparative genomic study 
among members of the genus Vigna. The objectives 
of this study were (1) to develop a genetic linkage 
map of yardlong bean using SSR markers from 
related Vigna species, (2) to locate QTLs for traits 
related to the phenotypic differences between 
yardlong bean and wild cowpea, and (3) to compare 
them with the previously reported QTLs in closely-
related Vigna. Two linkage maps were developed 

from BC1F1 and F2 populations from the cross 
between yardlong bean accession JP81610 and wild 
cowpea (V. unguiculata ssp. unguiculata var. 
spontanea) accession TVnu457. Using these 
linkage maps, QTLs for 24 domestication-related 
traits of seed, pod, stem and leaf were analyzed and 
mapped. Most traits were controlled by between one 
and eleven QTLs. QTLs for domestication-related 
traits showed colocation on several narrow genomic 
regions on almost all linkage groups, especially on 
linkage groups 3, 7, 8, and 11. Major QTLs for sizes 
of seed, pod, stem and leaf were principally located 
on linkage group 7. Pleiotropy or close linkage of 
genes for the traits is suggested in these 
chromosome regions. This is the first report of QTLs 
for domestication-related traits in yardlong bean. 
The results provide a foundation for marker-assisted 
selection of domestication-related QTLs in yardlong 
bean and enhance understanding of domestication 
in the genus Vigna.

         ⎐⎐⎐⎐⎐

MOLECULAR BREEDING FOR TOLERANCE TO 
FLOODING STRESS IN RICE
Dr. Endang M. Septiningsih
International Rice Research Institute (IRRI), Los 
Banos, Philippines
e.septiningsih@irri.org

Up to 20 million ha of rice production areas in South 
and Southeast Asia are flood prone which threatens 
the sustainability of the world rice production. The 
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most common flooding is flash flood that can cause 
serious damage at any stage of rice growth, including 
right after sowing or during germination and 
vegetative stages. Through marker-assisted 
backcrossing strategy, we have developed eight 
improved mega varieties that can withstand complete 
submergence during vegetative stage for up to two 
weeks by introducing the Sub1 locus, and several of 
these upgraded mega varieties have been released 
in countries in Asia. However, in some flood prone 
regions, severe flooding or flooding that lasts more 
than two weeks could take place. In this situation, we 
need ‘Sub1plus’ variety, which in addition to Sub1 we 
will need additional gene(s) that will complement 
Sub1 to give higher tolerance to complete 
submergence. Research towards this area has been 
initiated, and QTLs that have been identified and 
confirmed will be pyramided with Sub1. Flooding 
tolerance during germination is also an important 
trait, especially for direct seeded rice systems. 
Genetics studies for flooding tolerance during 
germination have been conducted. QTLs from 
different donors for tolerance have been identified 
and several NILs have been developed for fine 
mapping and varietal improvement. Since the 
identified QTLs have intermediate effect, pyramided 
QTLs will be needed to increase tolerance in more 
severe conditions. This trait can also be combined 
with Sub1 and other stress conditions to provide 
more resilient rice against flooding, especially with 
the potential for increased flood events due to global 
climate change.

         ⎐⎐⎐⎐⎐
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ADVANCES IN MAIZE AND SWEET CORN 
BREEDING IN MALAYSIA: THE CONVENTIONAL 
AND MOLECULAR APPROACHES
Prof. Dr. Ghizan Saleh
Department of Crop Science, Universiti Putra 
Malaysia, Serdang 
ghizan@agri.upm.edu.my

Corn breeding conducted at Universiti Putra Malaysia 
has focused on grain maize for animal feed, as well 
as sweet corn for human consumption. The grain 
maize breeding programme was initiated in 1987 with 
the acquisition of foreign germplasm utilized in 
recurrent selection programmes employing both half-
sib and full-sib selection methods. Inbred lines were 
developed from these populations through 
continuous self pollinations and tests of combining 
ability for hybrid production and repeated 
multilocational evaluations, leading to the release of 
the F1 hybrid variety Putra J-58 in 1998, with high 
yield, uniformity and grain nutritional quality. The 
locally developed inbred lines were also further 
involved in crosses with introduced lines from 
Indonesia and acid soil tolerant lines from CIMMYT, 
in the effort to develop hybrids tolerant to acid soils, 
assisted by SSR molecular markers. Sweet corn 
breeding was initiated in 1990, with the application of 
recurrent selection on the local varieties, leading to 
the development of improved populations which were 
subsequently utilized in crosses with the introduced 
modern hybrid varieties. Recurrent selection for fresh 
ear yield, ear length and eating quality were imposed, 
by utilising genes introgressed from Ethiopian 
germplasm, leading to the development and release 
of the synthetic variety, Putra GS-2002 in 2003. 
Inbred lines were also developed from various local 
and imported sources, where 13 were shortlisted and 
further investigated using 99 SSR markers, from 
which significant market-trait association for yield and 
yield-related traits were identified for use in further 
marker assisted breeding programmes and QTL 
mapping.  The agronomic and molecular 
characteristics of these lines were also exploited 
through various multivariate statistical techniques, 
resulting in identification of five main heterotic 
groups. Ten single-cross hybrids were then identified 
as promising candidates for further testing in large 
scale multi-locational trials before variety release.

         ⎐⎐⎐⎐⎐

BREEDING STEVIA FOR HIGH LEAF YIELD AND 
HIGH REBAUDIOSIDE A CONTENT
Prof. Dr. Mohamad Osman
Kulliyyah of Science, International Islamic University 
Malaysia (IIUM), Kuantan
mbopar2004@yahoo.com

The worldwide demand for an alternative and a high 
potency sweetener to the artificially produced sugar 
substitutes is increasing. The alternative natural 
sweetener is from stevia plant. Today, the use of 
stevia extract from its leaves as a table-top 
sweetener is becoming increasingly well known 
because its zero calorie. Although the potential for 
stevia to become a general substitute for sugar is 
promising, its products for certain niche markets are 
even more promising, e.g. diabetic patients are likely 
to benefit from stevia products. Stevia, also known 
as sweet leaf or sugar leaf, belongs to genus Stevia 
comprising species of herbs and shrubs, and a 
member of the family Compositae. It originated from 
Paraguay. Out of over 154 species of the genus that 
were reported, Stevia rebaudiana Bertoni is known 
to produce sweet glycosides. The four major sweet 
glycosides are stevioside, rebaudioside A, 
rebaudioside C and dulcoside A. The stevioside ratio 
in leaves is about double that of rebaudioside A, 
making stevioside more plentiful in any leaf extract. 
Rebaudioside A makes up less than 3% of the 
glycosides within a stevia leaf. Stevioside and 
rebaudioside A are 110-270 times and 150-320 
times sweeter than sucrose, respectively. While 
stevioside is very much associated with the problem 
of persistent aftertaste, rebaudioside A is drastically 
less bitter. Rebaudioside A is considered to have the 
most favourable sensory attributes of the four major 
glycosides. The current trend shows that increasing 
number of countries are considering or giving 
approval to the use of rebaudioside A as a food 
supplement. Stevia was first introduced into 
Malaysia in 1970s. China currently produces > 80% 
of stevia, and 90% of it goes to Japan (for 
production of natural sweeteners). It is ‘hasslefree” 
to grow stevia under temperate environments like in 
China. Although stevia has the potential to become 
a viable crop in Malaysia, it has been stressed that 
we still lack suitable varieties and appropriate 
production technologies. Several years ago, MARDI 
evaluated a fairly large number of introduced stevia 
accessions but found majority of them showed 
relatively poor performance and produced very low 
leaf yields. Thus, we will face many challenges and 
problems in trying to ‘fix’ a temperate crop to be 
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grown under our local tropical environments. As a 
long-term strategy, it is possible to develop suitable 
varieties that can increase overall productivity in 
order to make stevia becomes a viable crop or 
emerges as a new industry in this country. With 
increased productivity arising from the development 
of suitable varieties, we can reduce the costs of 
production (currently estimated at > RM7/kg of fresh 
leaves) vis-à-vis their returns. To this end, we 
initiated stevia research at IIUM, Kuantan beginning 
in 2010 with the aims of ultimately increasing leaf 
yields and rebaudioside A contents. Some breeding 
strategies, approaches and progress from the 
research work will be highlighted.

BREEDING FRUITS AND VEGETABLES FOR 
HUMAN HEALTH AND WELLBEING
Assoc. Prof. Dr. Kamol Lertrat
Plant Breeding Research Center for Sustainable 
Agriculture, Khon Kaen University, Thailand
kamol9@gmail.com

The increase in world population, especially urban 
population and its age composition along with shifts 
in dietary and physical-activity patterns are driving 
the incident of chronic diseases, particularly on, 
cardiovascular diseases, obesity, cancer, 
osteoporosis and non-insulin-dependent diabetes 
and health care cost globally. The link between fruit 
and vegetable consumption and a reduced risk of 
obesity and the diseases is well-established. Since 
fruit and vegetable are a critical source of nutrients 
and some phytochemicals, such as sulforaphene, 
lycopene, anthocyanins, beta-carotene that help 
protect against the diseases. Changing diets by 
eating a minimum of 400 g of fruit and vegetable per 
day, recommended by the WHO & FAO is one of the 
most simple and effective ways to prevent the 
diseases. Awareness of the recommendations has 
increased substantially. Scientists and market 
experts agree that foods with a declared positive 
impact on health are growing in popularity. The 
growing preferences of consumers for taste, health, 
convenience, and diversity has highlighted the 
opportunities for new food innovation. For the food 
products to be of high value and competitive in the 
rapidly evolving market environment, functional food 
innovation especially from fruits and vegetables 
elevated in phytochemicals is essential. In response 
to this demand, both private and government sectors 
have been placing more and more emphasis on 
breeding fruits and vegetables for increased 
phytochemicals. As a result, new commercial 

varieties have been released for examples, broccoli 
with raised sulforaphane glucosinolate, apple, 
potatoes and waxy corn with more anthocyanins, 
and tomatoes and cucumber with heightened in 
lycopene and beta-carotene.

EXPLOITING WILD ACCESSIONS FOR 
DEVELOPMENT OF NEW RICE GENOTYPES 
FOR HIGH YIELD
Prof. Dr. Wickneswari Ratnam
Faculty of Science and Technology
Universiti Kebangsaan Malaysia, Bangi
wicki@ukm.my

Eight rice transgressive variants were developed 
from a cross between Oryza rufipogon Griff.
(IRGC105491) and a Malaysian high yielding rice 
cultivar MR219. The field trials revealed the yield 
potentiality of the variants and showed significantly 
(p<0.05) higher yield than the control, MR219. 
Quantitative trait loci (QTLs) for agronomic traits 
were validated in the advanced generation. The 
yield of these variants was influenced by several 
QTLs viz. qTPL-6, qPPL-6 and qSPP-12-2. 
Chromosome segment analysis confirmed the 
introgression of wild genes for yield and yield 
contributing traits. The variants were filed for NPV 
under the National Plant Variety Act of Malaysia with 
the preferred name of UKMRC1 to UKMRC8 
(PVBT031/09 to PVBT038/09). DUS test was 
conducted following the guidelines in collaboration 
with Department of Agriculture revealed distinctness, 
uniformity and stability of these variants. Steps will 
be taken for the NPV approved variants to be 
released as new varieties.

SIME DARBY IN PLANT BREEDING – THE 
ACHIEVEMENTS PAST, PRESENT AND FUTURE
Dr. Mohd Said Saad
Sime Darby Research and Development 
Center, Banting
mohd.said.saad@simedarby.com

Sime Darby is the pioneer in breeding of the Big 
Four (oil palm, rubber, cocoa and coconut) 
commodity crops in Malaysia and also the major 
planting material producer for these crops in 
Malaysia. Although rubber, cocoa and coconut are 
not given attention in the current agricultural 
scenario, maintenance of the advanced breeding 
population and germplasms are still being given vital 
attention. Apart from the Big Four crops, Sime Darby 
also embarked into rice and vegetable breeding with 
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attention to corn, chilli and longbean as well as 
herbs. Sime Darby oil palm breeding programme is 
the first and the most extensive breeding programme 
initiated by a private research entity and it is the 
oldest, the biggest oil palm breeding programme and 
the most reputable oil palm seed producer in 
Malaysia. Sime Darby has the largest collection of 
advanced breeding populations owned by any private 
company in Malaysia through the participation in 
various exchange and cooperative programmes 
throughout the years of its involvement in oil palm 
breeding. These populations provide valuable 
sources and major contributing factor in the success 
and achievements in the oil palm planting material 
improvement. Sime Darby oil palm germplasm is the 
largest collection of germplasm owned by a private 
company in Malaysia. The genetic materials from this 
collection as well as many advanced breeding lines 
available provide valuable genes for the breeding 
programmes and this is the advantage that Sime 
Darby has compared to others. Sime Darby is the 
only oil palm seed producer that has four separate 
and distinct breeding programmes and producing 
four different types of DXP planting materials from six 
different outstanding populations of female and male 
parents. The main objective of the oil palm breeding 
programme in Sime Darby is still towards the 
improvement of high oil yield per unit area (high fresh 
fruit bunch production with high oil to bunch ratio) 
and precocity, which can give high early return of 
investment (ROI). Additional breeding objectives are 
shorter height increment which will give the planting 
material an added value through lower harvesting 
cost and extending the economic life, diseases 
tolerant (Ganoderma in South East Asia and 
Fusarium in West Africa), big kernel for lauric oil, thin 
shelled and large fruit for better mesocarp and kernel 
content, good oil quality of high iodine value (IV), 
carotene and tocotrienols and high bunch index (BI) 
are also been included for the future oil palm planting 
materials. An extensive progeny testing and 
establishment of identified progeny blocks of 
breeding trials will also provide a good quality ortets 
for tissue culture propagation. Most of the oil palm 
breeding programmes has incorporated marker 
assisted selection (MAS) to expedite and enable 
more precise and efficient selection to be made for 
most of the breeding objectives. Sime Darby 
established rubber breeding programme in 1921 and 
has produced clones from PB200 Series until PB400 
Series. The programme initiated with the selection of 
618 primary clones selected from few hundred 
thousand seedlings. Earlier emphasis was to produce 

clone with high latex yield and good secondary 
characteristics and later incorporating latex quality 
and timber clones in the breeding objectives. 
Besides clonal production, clonal seedlings called 
PBIG (Prang Besar Isolated Garden) seedlings also 
been produced from polycross of selected clones 
planted in isolated gardens. In 1965, Sime Darby 
embarked on cocoa breeding and selection 
programmes to produce cocoa planting materials 
with more than 4,000 clones (including 1,222 clones 
in a joint trial with MARDI) have been established in 
field trials. Prang Besar Research Station (PBRS) 
has been actively involved in the development of 
improved cocoa planting materials both hybrid 
seedlings and clones with large-scale planting was 
undertaken intercropping with coconut in coastal 
areas in Lower Perak region. The approach to cocoa 
improvement is similar to that applied to rubber 
since 1921. Although cocoa breeding programme 
and commercial planting ceased since 1997, Sime 
Darby still maintaining large collection of cocoa 
germplasm in Lower Perak and Tawau, Sabah and 
is the biggest owned by privately owned company in 
Malaysia. Sime Darby embarked in the coconut 
breeding in the production of MAWA and later 
MATAG which currently still in production. Although 
all the coconut fields has been replanted with oil 
palms, Sime Darby still maintaining more than 20 
dwarf and coconut varieties as germplasm 
materials. Sime Darby initiated rice, chilli, corn and 
longbean breeding and selection programmes with 
the aim to provide rice and vegetable farmers with 
quality planting materials as part of our corporate 
social responsibility programmes. Sime Darby also 
owned one of the biggest herbal germplasm 
collection in Malaysia which important in creating 
awareness to the Malaysian biodiversity greatness.

 
RELATIONSHIP OF STRESS SELECTION 
INDICES WITH YIELD CONTRIBUTING TRAITS 
UNDER STRESS AND NON-STRESS 
PRODUCTION ENVIRONMENTS IN WHEAT
Prof. Dr. Ifthikar Khalil
Department of Plant Breeding and Genetics
Agricultural University, Peshawar, Pakistan
drihkhalil@yahoo.com

Post anthesis drought is seriously affecting wheat 
productivity worldwide. A set of 24 wheat lines along 
with four check cultivars was evaluated under 
irrigated (non-stress) and rainfed (stress) conditions 
at Khyber Pakhtunkhwa Agricultural University, 
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Peshawar during 2009-10. Analysis across two 
environments revealed significant differences (P≤ 
0.01) between the two production environments for 
all traits except 1000-grain weight. Similarly, genetic 
variation among the genotypes was also highly 
significant for all traits, while genotype × environment 
interaction were significant for spikes production and 
grain yield. Averaged over 28 wheat genotypes, 
reduction in spikes production, grains spike-1 and 
grain yield was 117 m-2, 7.0 and 399 kg ha-1, 
respectively under rainfed compared to irrigated 
environment. Among the six stress selection indices 
used in the study, mean productivity (MP), geometric 
mean productivity (GMP) and stress tolerance index 
(STI) were more effective in identifying superior 
genotypes both under irrigated and rainfed 
environments. Selection based on trait index (TI) 
however, was effective only for grains spike-1 and 
1000-grain weight under both environments. 
Selection based on tolerance (TOL) and trait stability 
index (TSI) was more effective for grain yield under 
both environments. The results also indicated that 
TOL and TSI were the best criteria for selection 
under irrigated, while TI under rainfed environment.

BREEDING PROGRAM FOR DWARF OIL PALM AT 
MPOB
Dr. Mohd Din Amiruddin
Malaysian Palm Oil Board, Bangi
mohddin@mpob.gov.my

MPOB evaluated the performance of 26 dwarf oil 
palm dura x pisifera (DxP) progenies planted in 2004 
at two locations viz. Kluang (MPOB Research 
Station) and Kota Tinggi (EPA’s Ladang Sg. Papan). 
The dura parent was from the commonly used 
commercial Deli dura population whereas the pisifera 
parent was from the second generation MPOB-
Nigerian population 12, well known for its short 
stature. Data on fresh fruit bunch yield and bunch 
number showed superior performance of the DxP in 
Kluang and Kota Tinggi against the Deli dura x 
AVROS pisifera standard cross. For bunch quality 
trait, mesocarp to fruit and oil to bunch ratios of the 
DxP from both locations were also more superior to 
the standard cross. Preliminary measurement of 
height at the seventh year showed shorter height and 
lower height increment rate of the DxP at both 
locations compared to the standard cross. Two 
MPOB-Nigerian pisifera palms viz. 0.337/776 and 
0.337/766 showed good general combining ability 
with the Deli dura for fresh fruit bunch yield, 
mesocarp to fruit, shell to fruit and kernel to bunch 

ratios whereas palm 0.337/622 showed good 
specific combining ability for oil to bunch. These 
three palms are potential candidates for use as 
paternal parent in production of dwarf oil palm DxP 
planting materials.

UMRAH CASSAVA BREEDING PROGRAM USING 
CONVENTIONAL AND NON-CONVENTIONAL
Dr. Sholihin
Indonesian Legumes and Tuber Crops Research 
Institute, Malang
sholhalim@yahoo.com

Cassava is used as human food, industrial raw 
material, and in animal feeds. Many human food 
products are made from fresh cassava roots, such 
as cooked cassava, fried cassava, fried cassava 
chips, and fermented cassava. Many industrial 
products are made from cassava, such as starch, 
sorbitol, fructose, glucose, crackers, and ethanol. 
Most cassava breeding in Indonesia has been done 
by ILETRI (Indonesian Legume and Tuber Crops 
Research Institute) in Malang, E. Java. This institute 
has the national mandate for conducting research 
on legumes and on root and tuber crops such as 
cassava. The cassava breeding methodology used 
in ILETRI is conventional breeding, which involves 
hybridization, single plant selection, single row 
selection, preliminary yield trial, advanced yield 
trials, and multi-location trials. Only ten cassava 
varieties have been officially released since 1978. 
The last two new varieties were released in 2001, 
namely Malang 4 and Malang 6. These varieties 
were obtained through both controlled and open 
pollination. Another two varieties were released in 
2000, i.e. UJ 3 and UJ 5, both introduced from the 
Thai-CIAT program. UJ 3 is Rayong 60 and UJ 5 is 
Kasetsart 50. Molecular marker – assisted selection 
(MAS) for breeding to Cassava mosaic disease 
(CMD) has been done successfully at CIAT. S1 and 
S2 line selection is new strategy that can be 
employed to expedite the achievement breeding 
objective. SNPs (Single Nucleotide Polymorphism) 
marker is a good marker that can be used for MAS 
to get the maximal result.

PIGEONPEA HYBRIDS HOLD HIGH PROMISE 
FOR FARMERS OF THE SEMI-ARID TROPICS
Dr. Rafat Sultana
International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT), Patancheru, India
r.sultana@cgiar.org
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Pigeonpea [Cajanus cajan (L.) Millsp.] is an important 
food legume of the semiarid tropics (SAT) of south 
Asia and east Africa. Over the past six decades, the 
crop production has not kept pace with the increase 
in demand and thus efforts are required to 
significantly enhance yield and increase productivity. 
Since pigeonpea is a partially cross-pollinating crop, 
maintaining genetic purity of pure line cultivars is a 
challenge. On the other hand, cross-pollination has 
opened the doors to exploit hybrid vigor. In this 
endeavor ICRISAT identified the genetic male-sterility 
(GMS) system. The GMS-based hybrid ICPH 8 was 
the world’s first pigeonpea hybrid that was released 
(1991). This hybrid produced 25-30% higher yield 
over the best pure line cultivars in farmers’ fields but 
could not become popular due to difficulties in its 
large scale seed production. To overcome this 
constraint, ICRISAT developed cytoplasmic nuclear 
male-sterility (CMS) hybrid breeding technology. This 
technology has received acceptance among seed 
producers as it allowed easy hybrid seed production. 
The promising CMS hybrids ICPH 2671, ICPH 2740, 
and ICPH 3497 are resistant to major biotic and 
abiotic stresses and have recorded yields around 3 
tons/ha (40% yield advantage over the best local 
cultivars in farmers’ fields). The availability of CMS in 
diverse genetic backgrounds holds the key for the 
successful commercial exploitation of hybrid vigor in 
pigeonpea and opened the doors to farmers and 
seed companies to take advantage of this 
technology.

RUBBER TREE BREEDING AND ITS 
CONTRIBUTION TO THE REVIVAL OF THE 
RUBBER INDUSTRY
Dr. Masahuling Benong
Formerly Malaysian Rubber Board (MRB), Sg Buloh 
m.benong@yahoo.com

Although rubber tree (Hevea brasiliensis Willd. Ex A. 
de Juss. Mull. Arg.), the source of natural rubber, is 
regarded as a strategic crop in Malaysia, there was a 
steady decline in rubber cultivated area from the 
peak of 1.8367 million hectares in 1990 to about 
1.0288 million hectares in 2010 of which about 94% 
is under smallholding sector. Despite the decline in 
cultivated area, the rubber industry continues to be a 
promising contributor to the Malaysian economy as 
export income increased more than six folds from RM 
5.33 billion in 1990 to RM 34.0 billion in 2010. 
Recently, the rubber industry has regained 
considerable attention by the estate and smallholding 
sectors due to the recent high rubber prices in 
contrast to the depressed and protracted low rubber 

prices in the 1980s to early 2000s. In order to 
ensure that the revival of the rubber industry is 
sustained and remain competitive, the rubber 
productivity should be at least 2,000 kg/ ha/year as 
compared to the current national average yield of 
1,500 kg/ha/year and 1,620 kg/ha/year in the 
smallholding and estate sectors, respectively. 
Besides breeding rubber tree for high yield and 
desirable secondary characteristics, it should also 
be emphasized for adaptation to marginal areas and 
climate change. Rubber tree breeding in Malaysia 
started in 1920s by Malaysian Rubber Board 
(formerly Rubber Research Institute of Malaysia) 
together with private sectors where several series of 
clones were produced and released to the industry. 
With the utilization of newly introduced Hevea 
genetic materials, MRB had successfully produced 
clones with yield of more than 2,000 kg/ ha/year in 
some of the clones in the RRIM 2000 series. The 
latest clone, RRIM 3001, launched in 2009 has 
attracted interest by the estate and smallholding 
sectors for its high yield, high growth vigour and 
other desirable secondary characteristics. The 
planting of these clones would significantly increase 
the rubber productivity. With the changing scenario 
of the rubber industry such as growing in the non-
tradition areas, climate change, new uses, new 
strains/races of rubber diseases, pose new 
challenges to the rubber breeders. However, the 
presence of large Hevea germplasm materials 
introduced recently to widen the genetic base for 
sustainable improvement would ensure the 
sustainability and competitiveness of the rubber 
industry in Malaysia.

RICE VARIETAL DEVELOPMENT: MANAGING 
RESEARCH AND EMERGING EXPECTATIONS
Dr. Marzukhi Hashim
Rice and Industrial Crops Research Center, 
MARDI, Serdang
marhas@mardi.gov.my

Rice is the staple food and the cultivation is not only 
part of the rural culture but has provides 
employment for Malaysians. The national 
requirement for rice shows an increasing trend due 
to the increase in population and the in-flux of 
foreign workers. At present, Malaysian consumes 
slightly more than 1.8 million tonnes of rice per 
annum. Rice varieties planted for the last ten years 
were MR 211, MR 219 and MR 220 in peninsular 
Malaysia while in Sabah and Sarawak the number of 
varieties planted were more as farmers grow 
traditional varieties in addition to the varieties 
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recommended by DOA of Sabah and Sarawak. Rice 
breeding programme in MARDI commenced since 
1971 has shifted its objective from developing a 
variety for manual transplanting to a variety that suits 
direct seeded culture. General rice breeding 
objectives are based on the needs of the farmers and 
problems faced by the industry. The major breeding 
objectives for rice are high yielding varieties with 
durable resistant to major pest and disease and 
acceptable grain quality. However, to cope with the 
increasing demand of fragrant rice, rice for special 
purposes or occasions, rice for healthy diet, a 
specific breeding programme has been established. 
Development of rice variety used conventional 
method with new tools being introduced such as 
molecular marker for effective selection of desired 
traits and incorporating resistant genes. In addition, 
new scientific approach like metabolomics which able 
to detect the pathway driving expression of a trait will 
potentially enable breeders to select on the basis of 
biochemical markers, to combine pathways to traits 
of quality in high-yielding backgrounds with good 
tolerance to biotic and abiotic stress in order to 
achieve high quality along with high yield. 35 
varieties were released by MARDI for cultivation in 
major granary areas and non granary areas in 
Malaysia. Off these, 2 varieties (MRQ 50 and MRQ 
74) are fragrant rice, 4 varieties (Masria, Pulut 
Malaysia 1, Pulut Siding and PH9) are glutinous rice. 
One coloured rice variety, MRM 16 was not officially 
released in Peninsular Malaysia but was introduced 
to farmers in Sarawak and planted commercially 
since the year 2007. At present, almost all the 
granary areas are planted with MARDI varieties. 
Yields obtained by farmers have also increased with 
time. With the latest varieties in well-managed plots, 
yields can reach as high as 10 t/ha. Rice breeding 
will continue to produce varieties that will meet the 
requirements of the farming clientele, consumers, 
and other players in the supply chain by employing 
both the conventional techniques and the new 
techniques developed in the field of biotechnology. 
The need to invest in rice breeding is worth as the 
rice industry is aiming for more than 80% self 
sufficiency. Increasing productivity and enhancing 
efficiency is one sure way for the rice industry to 
survive in the new globalised and borderless world.

PLANT VARIETY PROTECTION SYSTEM IN 
MALAYSIA
Mr. Esa Sulaiman
Division of Crop Quality Control, 
Department of Agriculture, Putrajaya 
esasulaiman@doa.gov.my

Plant Breeders’ Rights also called Plant Variety 
Protection (PVP), is a form of Intellectual Property 
Rights (IPRs). It is an exclusive right granted to 
breeders of new plant varieties to exploit their 
varieties and has features that are in common with 
patents for industrial inventions. Both forms of 
protection grant to their holders a form of exclusive 
right to pursue innovative activity. The Malaysian 
government has realized the importance of PVP for 
the development of the country. Being a member of 
World Trade Organization (WTO) and a signatory to 
the TRIPS Agreement, which under Article 27.3 (b), 
stipulates that member countries shall provide for 
the protection of plant varieties by a patent or by an 
effective sui generis system or by any combination 
thereof. As such, Malaysia is able to fulfil its 
obligation of Article 27.3 (b) for the TRIPS 
Agreement with the introduction of the PVP 
legislation. The objective of the Act is to provide for 
the protection of the rights of breeders of new plant 
varieties, and the recognition and protection of 
contribution made by farmers towards the creation 
of new plant varieties and to encourage investment 
in and development of the breeding of new plant 
varieties in both public and private sectors. With the 
PVP legislation, growers are in a better position to 
have access to new and improved varieties for 
commercial growing. This paper provides an 
overview of the PVP system in Malaysia, touching 
on its importance and the current status of its 
implementations.

STRATEGIES, PROGRESS AND ACHIEVEMENTS 
OF PEPPER BREEDING IN SARAWAK, 
MALAYSIA
Mr. Paulus Amin Det
Agriculture Research Centre, Semongok, Sarawak
paulusad@sarawak.gov.my 

Malaysia is a major pepper producing and exporting 
country where 98% of the crop is produced in the 
State of Sarawak. Pepper cultivation is beset with 
problems particularly pests and diseases. The 
Department of Agriculture, Sarawak had initiated a 
long term pepper breeding programme since 1963 
with the objective of increasing yield and resistance 
to major pests and diseases. Being asexually as 
well as seed propagated, the strategies adopted for 
pepper conventional breeding in Sarawak are clonal 
selection of introduced germplasm, and selection 
from progenies obtained through hybridisation, open 
and self pollination. Hybridisation together with self 
and open pollination had generated almost 32,000 
progenies that had been screened against 
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Phytophthora capsici and selected ones were field 
planted and observed in progeny plots. Individual 
progenies that had potential based on good fruit 
setting, abundant fruit spikes and bold berries were 
clonally propagated and multiplied and further 
assessed in farmers’ fields. The significant 
achievements in the breeding programme had been 
the release of three cultivars, viz. ‘Semongok Perak’ 
in 1988, ‘Semongok Emas’ in 1991 and ‘Semongok 
Aman’ in 2006. ‘Semongok Emas’ and ‘Semongok 
Aman’ together with the traditional cultivar ‘Kuching’ 
are presently the three recommended cultivars for 
cultivation by pepper growers in the State. 
‘Semongok Emas’ and ‘Semongok Aman’ have green 
berry yields similar to the high yielding ‘Kuching’, and 
are more tolerant to black berry disease and pepper 
weevil than the latter. ‘Semongok Aman’ is much 
more pungent as compared to ‘Kuching’ and 
‘Semongok Emas’. Both ‘Semongok Emas’ and 
‘Semongok Aman’ are more uniform in ripening 
allowing harvesting time to be reduced to 2-3 rounds 
as compared to 5-6 rounds for ‘Kuching’. The 
Malaysian Pepper Board has selected various 
pepper farmers to produce quality planting materials 
of the two cultivars, ‘Semongok Emas’ and 
‘Semongok Aman’, for distribution and purchase by 
other farmers. The pepper breeding programme has 
also identified three potential genotypes, viz. 26288 
(OP1 of ‘PN103’), 27283 (OP3 of Bisexual 
‘Kaluvally’) and 31335 (OP1 of ‘Karimunda’), with 
good yield potential and are being assessed further 
in farmers’ fields.

RICE VARIETAL IMPROVEMENT PROGRAM AT 
UPLB
Prof. Dr. Teresita Borromeo
Crop Science Cluster, College of Agriculture, 
UP Los Banos
thborromeo@uplb.edu.ph 

The UPLB Rice Varietal Improvement Program 
(RVIP) started in the early 50’s. It has developed 29 
varieties from 1963 to the present. The varieties were 
generated through collaborative projects involving the 
expertise of UPLB staff from various disciplines. The 
UPLB –bred varieties have contributed in enhancing 
rice production in the country, varieties serving as a 
single production technology component that can 
spearhead productivity. Also, the program has 
provided training to undergraduate and graduate 
students of plant breeding. In addition to the 
development of rice varieties for irrigated and rainfed 
ecosystems through conventional breeding, efforts 
are currently being done to further improve the 

current yield potential. The paper will discuss the 
research undertakings of the RVIP on rice genetic 
resources conservation, diversification of parental 
materials and the development of F1 hybrid varieties 
using thermosensitive genic male sterility (TGMS) 
system.

GENETIC DIVERSITY AND IMPROVEMENT OF 
PHYSICS NUT (JATROPHA CURCAS L.) IN 
MALAYSIA
Assoc. Prof. Dr. Mohd Rafii Yusop
Institute of Tropical Agriculture, UPM Serdang 
mrafii@putra.upm.edu.my

Physics nut (Jatropha curcas L.) crop has gained 
popularity due to its use as a source for biodiesel 
production. Series of efforts have been made to 
cultivate this potential crop by small holder and 
commercial planters on the small and large scale 
production. A major constraint of production of this 
crop is the absent of superior varieties for producing 
high seed yield as well as the oil percentage. This 
research was conducted to study genetic diversity of 
Jatropha germplasm collection using phenotypic and 
molecular approaches for improvement of this crop 
in Malaysia. The base population in this Jatropha 
improvement program was germplasm collection 
from local and international sources. The first 
collection was from three states in Peninsular 
Malaysia (Kelantan, Terenganu and Selangor) 
comprising of 48 accessions, and the second 
collection consisted of six populations from Malaysia 
(2 populations), Indonesia (2 populations), Philippine 
(one population) and India (one population). For the 
first collection, high genetic divergence among the 
48 accessions was observed, and they were 
grouped into 11 and 10 clusters by ISSR and RAPD 
markers, respectively. Jaccard’s similarity coefficient 
ranged from 0.06 to 0.81. The range of seed and oil 
yields, and seed oil percentages of the first two 
years of production were 932 to 134 kg ha- year -, 
284 to 45 kg ha- year -, and 27.40 to 35.53%, 
respectively. While for the second germplasm 
collection, the six populations were grouped into 
three and four clusters using phenotypic and ISSR 
markers, respectively. Based on these results, ten 
genotypes were selected for hybridization through a 
half 10x10 diallel crossing design to produce 45 F1 
hybrids. From field evaluation, several hybrids had 
better quality in morphological traits, and
seed and oil yields than their parents. The 
percentages for heterosis and heterobeltiosis for 
seed yield in some crosses were significantly high, 
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revealing the high degree of genetic diversity among 
parents. The hybrid Id1.1 (4)×In1.1 (7) expressed 
both the highest heterosis and heterobeltiosis as well 
as the highest specific combining ability (SCA) effect 
for seed yield. For seed oil content among Jatropha 
hybrids, heterosis values ranged from -43.0 to 
28.2%, and the mean heterosis value was 2.7%. 
Among the 45 hybrids, in the first year, five hybrids, 
Id1.1 (4) × Ph1.1 (9), Id1.1 (4) × In1.1 (7), Id1.2 (5) × 
My2.2 (10), My2.1 (1) ×In2.1 (2) and Ph1.1 (9) × 
My2.2 (10) produced 205.0, 151.1, 151.1, 97.5 and 
89.9 kg ha-1 year - of oil yield, respectively. These 
superior parents and their hybrids could be utilized 
for future breeding program.

GENETIC IMPROVEMENT OF STARFRUIT AND 
GUAVA
Dr. Abd. Rahman Milan
Horticulture Research Centre, 
MARDI, Serdang Selangor 
abdrahmanmilan@gmail.com

Breeding perennial crops take longer durations to 
bear result especially dealing with vegetative 
propagated tropical fruits. Even though starfruit and 
guava was given less priority in research support but 
they are contributing to significant income as export 
commodities. Starfruit is indigenous fruit to Malaysia 
and guava is non-indigenous fruit that origin from 
Central America and domesticated in Malaysia. 
Commercial planting of starfruit and guava mostly 
used old varieties that selected by farmers that have 
many disadvantages. The breeding program for 
starfruit was initiated in MARDI in 1989 to improved 
existing starfruit fruit quality and breeding guava was 
started in 2004 with the objective of resistance to root 
knot nematodes. Starfruit consumers in export 
markets consumed the fruit at the unripe, green 
stage as a garnish which the taste is so astringent 
and unattractive. Starfruit are better eaten at maturity 
once the fruit turn yellow. But starfruit has narrow 
genetic poll where the family is only exist in two 
species in Malaysia. This breeding project was 
initiated to improve the eating quality in starfruit. Due 
to the incompatibility character of starfruit, two 
commercial cultivars (‘B10’ and ‘B17’) and two 
polleniser cultivars (‘B2’ and ‘B11’) were used as 
parents in a diallel cross designed to yield hybrid 
seeds. The fruit quality traits, namely fruit weight, fruit 
length, fruit width, total soluble solids content, fruit 
colour and number of seeds per fruit were recorded 
and analysed. Initially, 12 F1 hybrids were selected 
based on fruit quality and self-compatibility character. 

Three hybrids that showed improved quality in terms 
of high vitamin C content, high total soluble solids 
and less astringency as compared to commercial 
cultivars were selected. Since guava is non-
indigenous crop, breeding guava was started with 
the collection to increase the gene pool of guava in 
MARDI. The breeding work started with searched for 
resistance genes for root knot nematodes that might 
exist in the wild grown of guava. The guava was 
collected as seed and grows in the form of seedling 
for inoculation and screening. A total of 195 
accessions was collected and screened for 
resistance to root knot nematode. The collection 
indicated that guava was mostly found in western 
part of Peninsular Malaysia and was planted 
commercially in the same region. Nematode 
screening shows that some accessions were 
identified to be resistance to root knot nematode and 
graft-compatible with local commercial clones of 
guava. The resistance plants could also be used as 
a rootstock or parent for guava improvement 
programmed against root-knot nematode. 
Hybridisation also produced F1 that show resistance 
to root knot nematodes.

DEVELOPMENT OF DURABLE BLAST, 
BACTERIAL BLIGHT AND BROWN 
PLANTHOPPER RESISTANT RICE VARIETIES 
THROUGH MARKER ASSISTED SELECTION: 
CONCEPT OF DIFFERENTIAL SYSTEMS AND 
PHYSIOLOGICAL RACES OR BIOTYPES
Dr. Md. Abdul Latif
Department of Crop Science, 
Faculty of Agriculture, UPM Serdang
alatif1965@yahoo.com

Rice is a worldwide staple food as well as a model 
grain for cereal biology. Blast, Bacterial blight (BB) 
and brown planthopper (BPH) are serious pest of 
rice in Asia. These three pests are characterized by 
a high degree of race or biotype-cultivar specificity. 
The use of resistant varieties is an economic and 
environmentally friendly approach for rice 
production. However, varieties released as resistant 
became susceptible after only few seasons or few 
years of cultivation due to pest evolution and 
adaptation to cultivated varieties. It is important to 
understand the pest population structures to 
determine the best strategy for deployment of 
resistance. Near-isogenic rice lines (used as 
differential varieties) with single resistant genes 
have provided a unique tool for race or biotype 
identification. Breeding for durable resistance to 
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these three major pests of rice requires recent 
information on the pest population’s structure. 
Durable resistance is non-race specific and it 
depends on the magnitude of pathogen variability. 
For rice blast pathogen,70 races was found in 
Philippine, 13 lineage groups in Bangladesh, 156 
races in china, 4 major races in Vietnam, 30 in West 
Java Indonesia, 57 lineages in India and 22 races in 
Malaysia based on differential reactions. So far, more 
than 30 races of bacterial blight with deferent 
degrees of virulence have been reported worldwide. 
Populations of BPH were categorized into five 
biotypes based on their differential reactions to a set 
of reference cultivars having different genetic 
background. In Malaysia, identification of BPH 
biotypes is in progress. To date, 85 blast resistance 
genes and 350 QTLs have been reported with their 
chromosomal locations for blast disease. Six putative 
QTLs were identified from local cultivar, Pongsu 
Seribu for partial blast resistance in Malaysia and 
these tightly linked markers were validated for marker 
assisted selection. Thirty one resistant genes have 
been identified so far and pyramiding of multiple 
resistances into rice varieties is one way to develop 
durable resistance to BB. More than 17 BPH 
resistant genes and some QTL loci have been 
identified in the cultivated and wild species of rice. 
Among the resistant genes, Bph1, bph2 and Bph3 
have been used extensively in the breeding program. 
Marker-assisted selection (MAS) allows the 
identification of plants with multiple resistance genes. 
Two  blast major genes Pi-1 and Pi-2 were used for 
developing breeding lines using MAS through Asian 
Rice Biotechnology Network (ARBN) collaboration. 
MAS was applied for pyramiding genes for BB 
resistance. Bio-1 (Xa4+xa5) and Bio-2 (Xa4+Xa7) 
varieties were developed through MAS resistant to 
BB. Breeding lines with four or five genes (IRBB60, 
65, 66) were also developed at IRRI. These 
pyramided lines are now used for development of 
durable BB resistant varieties in India, Bangladesh, 
Pakistan, China, Indonesia and Malaysia. Genetic 
diversity analysis of pyramid lines has been done in 
Malaysia and IRBB60 was used as a donor for the 
development of BB resistant varieties. B5 is a highly 
resistant variety to BPH biotype 1 and 2 in China 
which was developed through MAS.

ALTERNATIVE SPECIES FOR WOOD 
PRODUCTION
Dr. Mohd Nor Mahat
Forest Research Institute Malaysia, Kepong 
mohdnoor@frim.gov.my

In view of the demand for wood and timber shortage 
problem facing by the well established rubber 
furniture industry in the country, FRIM has come out 
with a new clone namely FRIMsrp 001 of 
Endorspermum malaccense to used as an 
alternative supplement for rubber wood. This clone 
was chosen for this purpose due to some of its 
attributes such as fast growing harvestable as early 
as 10 year after planting on good soil condition with 
acceptable and wood color and quality for furniture 
industry. This paper will present the growth 
performance of the clone after 12 years of planting 
on several soil type and planting conditions. The 
paper also will highlight the study on the wood 
properties of the timber produced from this clone at 
the age of 12 years old.

APPLICATION OF RNAi TECHNOLOGY FOR 
CROP IMPROVEMENT: A FUNCTIONAL STUDY 
OF CAP-CYCLASE
Dr. Shamsiah Abdullah
Faculty of Plantation and Agrotechnology, 
Universiti Teknologi MARA, Shah Alam
shamsiah3938@salam.uitm.edu.my

A clone, CUKM15 was isolated from Capsicum 
annum L. cDNA library and was designated as cap-
cyclase as it is of cyclase superfamily. The 
production of RNAi capcyclase plant is intended to 
facilitate in identifying the gene function. Therefore 
in this research, RNAi-cap-cyclase construct was 
transferred into tomato which was mediated by 
Agrobacterium tumefaciens. The transgenic RNAi 
cap-cyclase plant manifests several differences as 
compared to the wild type. In the beginning of the 
study, capcyclase was hypothesized through 
Northern analysis to involve in fruit ripening based 
on the increase in expression until 100% ripe. The 
cap-cyclase RNAi plants yielded smaller, irregular 
shaped and seedless fruit. Besides, the size of 
flowers and leaves were also reduced, the leaf edge 
was smoother as compared to control leaf. Through 
scanning electron microscope, the density of 
trichomes was decreased in all parts of transgenic 
plant. Meanwhile the distribution of trichomes was 
observed to be different where for the silenced 
flower, the trichomes are mostly in the middle of the 
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sepal but for the control, most trichomes were found 
at the edge of the sepal. All of these results show the 
involvement of cap-cyclase in growth because the 
development of plant starts with seedling, organs 
formation such as leaf, flower and fruit until it forms a 
complete plant.

ADVANCES IN THE COCOA BREEDING 
PROGRAMME OF THE MALAYSIAN COCOA 
BOARD
Mr. Kelvin Lamin
Malaysian Cocoa Board, Kota Kinabalu 
kelvin@koko.gov.my

Research on the development of superior planting 
materials at the Malaysian Cocoa Board (MCB) was 
initiated in the early 1991 utilizing the available 
genetic materials both local and introduced clones. 
Presently, there are 1013 introduced and 1275 locally 
selected clones of a wide genetic diversity and the 
largest collection in the Asia-Pacific region. The 
cocoa genetic collection is also among the worlds 
largest and diverse. These valuable genetic materials 
constitute the basic components of the breeding 
programme objectives to attain high yield, superior 
bean quality, tolerance to common pest and 
diseases, desirable agronomic traits and among 
others. New progeny populations with specific 
objectives were generated and elite individual trees 
were selected for further clone evaluation. Presently, 
the MCB has released 9 clones for planting which 
include MCB C1-C5 released in 2005 and MCB C6-
C9 in 2009. Aside from the conventional breeding 
approaches, molecular tools are used in the 
programme such as SSR, SNPs and etc. This paper 
highlights the cocoa breeding programmes at MCB 
and the advancement attained.

ANALYSIS OF CHROMOSOME BEHAVIOR IN 
THREE ACHIASMATIC ARABIDOPSIS THALIANA 
TRANSFORMANTS FOR REVERSE BREEDING
Ms. Nazatul Shima Naharudin
Department of Crop Science, 
Faculty of Agriculture, UPM Serdang 
shima.naharudin@gmail.com

Reverse breeding is a novel approach in generating 
homozygous parental lines from any selected 
heterozygous plant by reducing genetic 
recombination through eliminating cross-over 
formation. The spores obtained from such plant 
contain combinations of non-recombinant parental 
chromosomes which are then cultured in vitro to 
generate homozygous doubled haploid plants (DHs). 

Complementary parents from the DHs can be used 
to reconstitute the heterozygote. Three achiasmatic 
Arabidopsis thaliana (Col) transformants, which 
contain gene silencing constructs for DMC1 and 
SDS genes (Dominant Negative-DMC1, RNAi-
DMC1 and RNAi-SDS) were studied. These genes 
are responsible for synapsis and cross-over 
formation. This study aims to observe meiotic cells 
of the three transformants and analyze on 
chromosome behavior up to the first meiotic 
segregation by tagging each chromosome using 
Fluorescent in situ Hybridization (FISH) technique. 
From the analyses, promising gene silencing 
construct is suggested for Reverse Breeding 
purpose. Meiosis map of these transformants 
showed that the transformants have similar 
characteristics as their respective mutant 
phenotype. This is noticeable by asynapsis in 
prophase I, no or low chiasma formation at 
diakinesis, and irregular chromosome segregation 
after the first meiotic segregation. A chromosome 
tagging scheme was proposed to visualize and 
capture chromosome segregation pattern of these 
achiasmatic transformants. This technique reveals 
several anomalies in achiasmatic dyad cells. 
Nucleus sizes in the dyad stage for all transformants 
follows the binomial distribution for all possibilities of 
nucleus sizes (10-0 to 5-5 segregation) but RNAi-
SDS has a high frequency of cells with five 
chromosomes. Transformants with DN-DMC1 and 
RNAi-DMC1 show high incidence of nucleus size 1, 
which are lagging chromosomes. Early chromatid 
segregation (ECS) is also observed mainly in DMC1 
transformants. Based on the analysis of dyad cells 
of these transformants, RNAi-SDS has the highest 
amount of balanced dyad, 9% (4/44 cells). This 
might be due to incomplete cross-over silencing, 
evidenced by low formation of chiasma. With 
respect to Reverse Breeding application, RNAi-SDS 
silencing could be a promising strategy for cross-
over formation suppression in order to increase the 
chance in getting balanced, non-recombinant 
spores.

THE POTENTIAL OF LEMON MYRTLE 
(BACKHOUSIA CITRIODORA) AS A NEW 
AGROBUSINESS OPPORTUNITY IN MALAYSIA
Dr. Hairuddin Md Bakri
QZEN (M) Sdn. Bhd., Malaysia
drhairuddin@gmail.com

Lemon Myrtle (Backhousia citriodora) is a citrus-
fragranced spice that is native to coastal regions of 
Australia. It has been described as “ more Lemon 
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than Lemon”. Lemon Myrtle has been growing wild in 
the coastal areas of News South Wales, Victoria and 
South Australia for many thousands of years. When 
Lemon Myrtle was identified and classified, botanical 
name Backhousia, was given to this species after a 
Yorkshire nurseryman, James Backhouse. Lemon 
Myrtle plants are now grown for the first time in 
Malaysia.Although it is a new crop, currently the 
cultivated area of this crop in Australia exceeds 420 
ha, with production of over 1650 metric tons of total 
spice yield. A wide range of products are being 
developed from this crop, including herbal teas, food 
flavorings, confectioneries, perfume, body care 
products, aromatherapy products and toiletries. 
Lemon Myrtle is known as the world’s richest known 
natural source of citral with over 90% citral content. 
Thus, it is expected that Lemon Myrtle can become 
the next major crop grown worldwide to supply the 
ever increasing demand for citral.Therefore, this 
project initiated by our group is envisaged to take a 
bold and determined response to global need of citral 
by developing an integrated commercially viable 
Lemon Myrtle industry in Malaysia. The project will 
be undertaken by Q Zen Plantations Sdn Bhd with 
technical support from MARDI. The project will be 
implemented on 100 acres plot of land. It will also 
involve an aspect of technology transfer from 
Australia, especially in the area of germplasm 
collection, clone propagation (using tissue culture 
techniques), agronomic requirements and processing 
technologies (including essential oil extraction). The 
major activities related to this project would include 
production of planting stocks via plant propagation 
using micro propagation tissue culture techniques, 
setting up nurseries and greenhouse to prepare the 
tissue culture plants for eventual field planting, 
plantation establishment, management and 
harvesting. Thereafter, preprocessing (i.e. drying) of 
harvested leaves for use in herbal teas and food 
flavoring and extraction of essential oil for use in 
perfume and other related product development.The 
main benefits of the project will be creation of new 
emerging industry to boost income generation from 
agricultural activities, by developing the entire value 
chain process based on Lemon Myrtle in Malaysia. 
Benefits will range from the outsourcing of plant 
production (via micro propagation &tissue culture), 
and extraction facilities will benefit from outsourcing 
of essential oil extraction and job creation throughout 
from planting stock production, plantation 
management, processing extraction to product 
development. This will provide new and continuous 
stimuli for the emergence of new industry in the field 

of value-added product development based on 
Lemon Myrtle, for both local and export market, and 
in turn contribute significantly to the growth of 
national economy.

 
A DECADE OF EXPERIENCE IN MANAGING 
CROP GENES IN MARDI
Dr. Mohd Shukor Nordin
Faculty of Agrobased Industry (FIAT), 
Universiti Malaysia Kelantan, Jeli 
shukor@umk.edu.my

Among the 1.4 million or so species of vegetables, 
fruits, herbs, medicinal plants, and other organisms 
of the world currently described, a significant 
number of them originated and domesticated in this 
country and their wild relatives and landraces can 
still be found. Some of those species have shown 
some level of adaptation to abiotic and biotic 
stresses prevailing in the country. The conservation 
of these biodiversity will serve as a valuable source 
of genes resistance to biotic and abiotic stresses for 
future germplasm enhancement. MARDI has both 
global and national crop mandates under its wings. 
It has a global responsibility in banana, sweet 
potato, and national responsibility for crops such as 
rice, tropical fruits and some herbs and medicinal 
plant species. The ex situ collections initiated, 
developed and maintained by MARDI allow 
continuous and reliable access to important plant 
genes needed to develop improved germplasm. 
However the job of managing these genes or 
genetic resources has never been easy. Taking an 
average figure of 400,000 genes per species, we 
may well be talking about them managing more than 
a billion genes in their genebank. MARDI Rice Seed 
Gene Bank in Seberang Prai was established way 
back as early as in the 70s. The genebank currently 
holds 12,054 registered rice accessions, of which 
53% are of local origin. In addition, MARDI also 
conserve genes in the field, mostly for underutilised 
fruit genetic resources. At present about 150 species 
of underutilised, rare and wild fruit species 
consisting of about 2,000 accessions, the largest in 
the country, are being conserved
at MARDI. The species include ‘kuini’, ‘bacang’, 
‘binjai’, ‘cerapu’, ‘rambai’, ‘asam gelugor’, ‘terap’ and 
‘pulasan’ . The accessions are mostly conserved ex 
situ in field genebanks located at the various 
MARDI Stations throughout the country. Although 
the conservation of the various crop specie genetic 
resources is important, the real challenge is 
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enhancing its utilisation. To be meaningful, the 
collected materials have to be grown, carefully 
described, evaluated and documented before it can 
be utilised by breeders in crop improvement work. 
Therefore research related to crop genetic resources 
at MARDI in the last few years has focused on the 
utilisation of those conserved crop genes. Some 
significant findings and products of commercial 
significant coming out from those researches are 
discussed. The paper also discusses in great length 
MARDI future strategies in genebanking.

CURRENT STATUS OF PLANT MUTATION 
BREEDING IN THAILAND
Prof. Dr. Siranut Lamseejan
Nuclear Technology Research Center, Faculty of 
Science, Kasetsart University, Bangkok, Thailand
fscisil@yahoo.co.th

The research on radiation-induced mutation for crop 
improvement has been carried out in Thailand for 
over 50 years. Since 1961, two main organizations, 
namely the Office of Atomic Energy for Peace (OAEP, 
presently TINT) and Kasetsart University (KU) have 
played an important role in supporting the mutation 
induction as the supplementary method of 
conventional breeding by giving irradiation services 
to researchers and plant breeders in the country. The 
first successful work on radiation induced mutations 
for crop improvement was reported in 1965 in which 
twenty one canna mutants were produced ; two years 
after the construction of gamma greenhouse at 
Kasetsart University. Since then a number of mutants 
were created and released as new varieties in rice, 
soybean, mungbean, sesame including several 
ornamentals and fruit trees. The induced mutation 
technique for plant improvement commonly known as 
mutation breeding has been continuously transferred 
not only to plant breeders but also to ornamental 
growers and farmers through a series of training and 
workshop given at Kasetsart University. The speaker 
will summarize and discuss on the achievements, 
techniques employed as well as strategies to be 
taken for mutation induction in each crop plant.

OPPORTUNITIES FOR PRODUCTION OF HERBAL 
PLANTING MATERIALS AND PLANT BREEDING 
ACTIVITIES IN LINE WITH EPP 1
Hj. Mohamed Redza Baba
Department of Agriculture,  Putrajaya 
redza@doa.gov.my

Global trade of natural products, which amounted to 
RM777 billion in 2009, is projected to triple by 2020. 

The shift in healthcare, denoted by global growth in 
nutraceuticals, towards a preference for natural 
products with therapeutic value provides 
opportunities for Malaysia to become a significant 
global player, given our rich biodiversity. .Given the 
vast potential in market opportunities and in support 
of providing alternative and complementary 
medicines to the mass for better healthcare and 
healthy living, the entry point project (EPP) for 
herbal products towards nutraceuticals with claims 
and high value botanical drugs has been identified. 
Several popular Malaysian herbs have been 
identified as the focus, including tongkat ali, kacip 
fatimah, misai kucing, hempedu bumi and dukung 
anak. Anchor companies selected is to develop and 
launch new nutraceuticals products by 2012 and 
2013 and new botanical drugs by 2016 This initiative 
is projected to provide an increase in gross national 
income to the country amounting to USD692 million 
or RM2.2 billion with contribution from the entry 
point project of high value herbal products by 2020. 
The growth of herbal products needs to be 
supported with consistent supply of raw materials. 
Herbal Cultivation Parks will be develop in Eastern 
Corridor Economic region areas where the herbs will 
be planted on a large commercial scale based on a 
contract farming model. In RMK-10 the project 
covers a total area of 400 hectares in Pasir 
Raja,Dungun and another 400 hectares Cegar 
Perah , Kuala Lipis, Pahang and is in the process of 
clearing for this purpose.. The Government will 
provide the basic infrastructure i.e. basic utilities, 
and a collection, processing and packaging center. 
In return, anchor companies will invest in equipment 
and machineries, as well as manage and run the 
operations. An outgrower development program will 
be designed, whereby 40% of the land will be 
allocated for socio-development of the local 
agropreneurs. It is anticipated that the out growers 
have the potential to increase their income to 
RM3,000 per month. Five major herbal crops are 
recommended to be grown in the Herbal Cultivation 
park. These are:- Hempedu Bumi, Tongkat Ali, Kacip 
Fatimah, Dukung Anak, and Misai Kucing. The crops 
are chosen based on the extensiveness of basic 
sciences research and development undertaken by 
local agencies and demand of market requirement. 
However, the list is not exhaustive and to date 
another five herbs have been identified to be 
developed in the NKEA initiative such as halia, 
roselle,mas cotek, pegaga and mengkudu. 
Challenges ahead are unavailability of high yielding 
planting materials for all five herbs especially 
tongkat ali and kacip fatimah since supplies obtain 
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from the wilds. Selection for growth vigour, chemical 
profiling for high bioactive content & domestication of 
the selected herbs needs to be carried out. Need to 
hand sowing media for hempedu bumi and dukong 
anak. It is estimated about 400 ha of tongkat ali and 
2264 ha of Kacip Fatimah, Misai Kucing, Dukung 
Anak and Hempedu Bumi would be cultivated 
cumulatively within 2013 -2020 in the Herbal 
Cultivation Park of Pasir Raja, Dungun and Cegar 
Perah, Kuala Lipis.

GLOBAL OUTLOOK FOR SEED INDUSTRY AND 
ITS IMPLICATION ON PROSPECTS FOR 
MALAYSIA SEED INDUSTRY
Mr. Chua Kim Aik
Green World Genetics Sdn. Bhd., Kepong
kimaik.chua@gwgenetics.com

The soaring of food price had affected millions of 
people, particularly those low income earner. The 
scenario has been brought to the worldwide attention 
and raises the question about the efficiency of global 
food management system to ensure household food 
security. A crisis of this nature has triggered a wide 
variety of policy responses around the world. This 
have brought to the attention of all nations, realize 
the important of agriculture. However agriculture 
cannot standalone without seeds. There is a saying 
in China that “ Agriculture feeds the nation, and seed 
feeds Agriculture “ . This clearly recognized that 
seeds is one of the important fundamental input of 
the total food supply chain. With the growing 
population and demand for food have change the 
landscape of the seed industry. The global seed 
industry has undergone three major waves of 
structural changes. The first wave started in the early 
1930s when new commercial seed firms were 
established, the second wave started in the 1970s 
fostered by the introduction of various intellectual 
property right and the third wave started in the 1980s, 
inspired by the potential of biotechnology, number of 
multinational invested heavily in genomics, genetic 
modification and other new technology. The 
exploitation of these scientific advances has resulted 
in substantial increase in the yield of most of the 
crops and also led to active strategic M&A activities. 
It further led to the industry shifted from a competitive 
family-owned firm, to an industry dominated by a 
small number of multi-national. The handful of 
multinational apparently control more than 60% share 
of the global hybrid seed market. The International 
Seed Federation (ISF) estimated that the total value 
of annual seed consumption in the world is more than 

USD 50 billion, with approximated USD 43 billion 
being actually involved in commercial transaction. 
The top ten market place are USA, china, France, 
Brazil, India, Japan, Germany, Italy, Argentina and 
Canada (ISF 2010) and the top three crops are rice, 
wheat and corn. The seed industry in Malaysia 
remained undeveloped, almost 100% of the hybrid 
seed are imported. In view of the current changing 
market and together with the Government 
Transformation program and the creation of National 
Key Economic Area( NKEA) has identified the seed 
industry as an important industry to be developed, 
has opened up a lot of opportunity to be explored. 
Particularly Malaysia being rich in bio-diversity, 
suitable weather and natural resources, could be a 
good ground for developing tropical seed and seed 
production in the Highland. However, the major 
challenges to explore this opportunity are human 
capital, the support from the government and 
understanding the needs of the industry.

GENETIC ANALYSIS OF BLAST RESISTANT 
(MAGNAPORTHE ORYZAE) IN TRADITIONAL 
RICE VARIETY, PONGSU SERIBU 2
Dr. Abdul Rahim Harun
Agrotechnology and Bioscience Division, 
Malaysian Nuclear Agency, Bangi 
rahim6313@yahoo.com

Pongsu Seribu 2 is a traditional variety known 
resistant to blast disease caused by Magnaporthe 
oryzae. Genetic information on blast resistant of this 
variety is lacking, even though it has been widely 
used as a disease resistant donor in plant breeding 
program in Malaysia. Initiative had been made to 
explore its resistance through inheritance studies 
using phenotypic and genotypic analysis. The study 
was performed by making normal and reciprocal 
crosses between resistance variety Pongsu Seribu 2 
and susceptible variety Mahsuri. Nineteen F1 
hybrids were confirmed using SSR marker RM168 
and were selfed to produce F2 populations. 
Pathotypes P7.2 and P5.0 was used to challenge 
the segregating F2 population. A total of 2560 F2 
plants from normal crosses and 3182 from 
reciprocal crosses were challenged with pathotype 
P7.2. A 3:1 (R:S) segregation ratio was observed in 
both types of crosses. Results from the study 
showed no indication of maternal effect and 
resistance to the blast disease caused by pathotype 
7.2 is most likely controlled by a single nuclear 
gene. Molecular marker approaches was also used 
to analyze genotypic ratio of resistance in 
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segregating populations and to identify QTL 
conferring resistance against two different pathotypes 
of M. oryzae, namely, P7.2 and P5.0, in F3 families. 
One hundred and twenty five micro-satellite markers 
closely linked to the blast resistant genes (Pi-genes) 
distributed over 12 chromosomes of the rice genome 
were used to determine polymorphism and potential 
association with blast resistance. Twenty three of 
polymorphic markers were used to observe the 
segregation ratios for blast resistant in 320 
individuals of F2 population. Eleven markers showed 
a good fit to the expected segregation ratio (1:2:1) for 
single gene model. Two independent genes and 
possible different gene models of epistasis effect 
different segregation ratio (3R:1S) and (15R:1S) 
were also observed for pathotypes P7.2 and P5.0. 
SSR markers, RM413, RM1233, RM8225 and 
RM5961, showed genotypic ratio of (1:2:1) for single 
dominant gene model in F3 population with plants 
resistant to blast pathotype P7.2.

GENETIC ANALYSIS OF GRAIN QUALITY TRAITS 
IN SELECTED RICE VARIETIES
Ms. Asfaliza Ramli
Faculty of Agriculture & Institute of Tropical 
Agriculture, UPM Serdang
aliza@mardi.gov.my

This study was conducted to determine the 
combining ability and heritability of grain quality traits 
from a full diallel mating design of Malaysian rice 
varieties as well as to understand the gene effects for 
the evaluated traits. The combining ability viz. 
General combining ability and specific combining 
ability were obtained by crossing number of rice 
varieties following diallel mating design. Analysis of 
variance showed that genotypes were significantly 
different for all traits evaluated except for milled rice 
recovery. Mean squares values for general 
combining ability were significant over the evaluated 
grain quality traits which indicated the important of 
additive gene effects in inheritance of these traits. 
The specific combining ability effects were significant 
for several populations derived from crosses 
involving MR 263, MR 267, MRQ 74, Q 85 and MRQ 
76. Reciprocal effects were significant for eight 
combinations for grain quality traits. Narrow sense 
heritability of chemical grain quality traits such as 
amylose and gel consistency was relatively moderate 
as compared to physical appearance of the grain 
quality. Generation mean analyses have shown that 
additive gene effect was important for milled rice 
recovery and head rice recovery while dominant 
gene effect was important for milled grain length, 

length to width ratio and head rice recovery. Additive 
x dominant gene effects were not significant for the 
evaluated traits in all populations. Dominant x 
dominant type of interaction was established for 
grain length, grain width, milled grain width and 
amylose content. Duplicate type of epistasis was 
observed in most evaluated traits. These information 
would help to design the best breeding approach for 
developing specially rice variety where the 
selections for grain quality traits delayed more until 
sixth or seven generations.

DETERMINATION OF LD50 AND OBSERVATION 
ON SEEDLING GROWTH AND DISORDERS IN M1 
PLANTS OF GAMMA IRRADIATED JATROPHA 
VARIETIES
Dr. Patcharin Tanya
Department of Agronomy, Kasetsart University, 
Kamphaeng Saen, Nakhon Pathom, Thailand
agrpss@yahoo.com

Five jatropha varieties, viz. ‘Chai Nat (V1)’, ‘Nakhon 
Ratchasima (V2)’, ‘Nakhon Sawan (V3)’, ‘Phrae 
(V4)’ from Thailand, and ‘D1’ (V5) from India were 
treated with gamma ray to identify 50% lethal dose 
(LD50) of the populations and to observe for 
disorders caused by the irradiation. Four gamma ray 
at the doses of 20, 40, 60 and 80 Krad were 
irradiated on the jatropha seeds at Gamma 
Irradiation Service and Nuclear Technology 
Research Center, Kasetsart University, Bangkok. 
The treated seeds were sown in peat moss and kept 
in a greenhouse. The results showed that seed 
germination percentage and seedling growth were 
significantly affected by gamma doses. The 20 Krad 
dose enhanced seed germination as compared to 
control. The optimal LD50 of V1 to V5 were 32.06, 
47.50, 43.45, 38.62 and 44.76 Krad, respectively. 
The disorders found in the M1 plants were purple-
red petiole, short petiole, profuse shoots, short 
internodes, close stamen, leaf shape, leaf color, 
short plant, thick canopy and grassy shoots.

FLOWERING AND FRUITING 
CHARACTERISTICS OF A SEGREGATING F1 
PINEAPPLE POPULATION
Ms. Noor Baizura Mat Jelani
Research and Development, Malaysian Agrifood 
Corporation Berhad, Puchong
noorbaizura.mj@mafc.com.my

Fifteen thousand F1 pineapple progenies obtained 
from hybridization between Josapine and Maspine 
were planted on September 2010 in the Malaysian 
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Agrifood Corporation (MAFC) farm at Lanchang, 
Pahang. Six hundred plants representing 4% of the 
population were randomly sampled and tagged for 
the study. Flower induction was carried out on 30th 
June 2011 when the plants were 10 months old. 
Flowering data included percent of flower response, 
time from flower induction to ‘red-heart’, time from 
‘red-heart’ to flower anthesis, and time from flower 
anthesis to fruit harvest. Fruit characteristics included 
peduncle length, number of eyes on the fruit and 
number of crowns. The results showed that flower 
response was generally good at 61.5%, with about 
4% of the plants damaged by heart rot disease. ‘Red-
heart’ emergence ranged from 25-40 days after 
Etephon induction, ‘red-heart’ to flower anthesis 
ranged from 10-31 days while flower anthesis to fruit 
maturation had a very wide range stretching from 
84-140 days. The standard cultivar MD2 in this trial 
was harvested between 85-92 days after anthesis. 
Fruit characters also showed wide variation with 
peduncle lengths ranging from 0-38 cm. The long 
peduncle with attractive inflorescence may have the 
potential for cut flowers. The range for number of 
eyes on the fruit was 0 (where only the crowns 
emerged) to well over 200. Most of the progenies 
(70%) have single crowns while about 12% showed 
multiple crowns. A very small number of fruits had 2-5 
crowns. The diverse variation in the F1 population 
suggests that it has the potential genetic resource for 
selection and improvement for development of new 
pineapple varieties.

PHENOTYPIC AND GENOTYPIC VARIATION IN 
TENERA PROGENIES DERIVED FROM 
DIFFERENT SOURCES OF DURA CROSSED WITH 
AVROS PISIFERA
Mr. Mohaimi Mohamed
Faculty of Agriculture, UPM Serdang
mohaimi.mohamed@simedarby.com

The improvement programmes of Deli duras has 
been initiated in many South East Asian breeding 
stations resulted in formation of elite Deli dura 
populations known as Breeding Population of 
Restricted Origin (BPRO) consisted among the 
earliest are Ulu Remis and Johore Labis duras. 
Variability analysis revealed moderate phenotypic 
coefficients of variation (PCV) and genetic 
coefficients of variation (GCV) for yield, bunch 
components and oil quality characters in these 
duras. Broad-sense heritability estimates for most of 
the characters studied ranged from moderate to high 
indicating these traits were largely under high genetic 

control and were high for average bunch weight and 
bunch number and ranged from low to moderate for 
all vegetative characters. Bunch number per palm 
and average bunch weight were more heritable 
compared to fresh fruit bunch trait. In general, higher 
narrow-sense heritability estimates were observed 
for mean fruit weight, shell-to-fruit, kernel-to-fruit and 
kernel- to-bunch ratios compared to other bunch 
component characters. Due to high selection 
pressure in most of the dura populations during their 
early improvement programmes certain characters 
found to be more concentrated in different dura 
populations. It is possible to combined two different 
desirable characters from two different dura 
populations and combinations of more than two 
characters can be carried out by utilizing a three-
way crosses. The proposed strategies were 
supported by the analysis that showed some of 
these characters can result in the improvement of 
desirable economic characters. The improvement of 
dura population was proposed based on results that 
showed low male effect in females parents in most 
of the economic characters indicated there was 
higher genetic control in female parents for most of 
the traits. The strategies can be more viable and the 
improvement can be made faster by combining 
characters based on the heritabilities and correlation 
results from the studies. FFB yield can be improved 
by crossing of E. guineensis x E. oleifera with 
Johore Labis duras that have high bunch number 
with high average bunch weight when it is not 
possible to improve both traits in the same 
population. Unilever and NIFOR dura progenies 
have good fruit formation in terms of fruit-to- bunch 
ratio and mean fruit weight and Ulu Remis and 
Johore Labis duras have high oil-to-wet mesocarp 
and oil- to-bunch ratios. Introgression programmes 
involving the Unilever and NIFOR with Ulu Remis 
and Johore Labis duras can further improved total 
mesocarp content per bunch. In the case of 
vegetative growth, E. guineensis x E. oleifera dura 
progenies has the highest frond production 
compared to Ulu Remis and Johore Labis dura 
progenies and also produced the shortest frond 
length with the highest number of pinnae per frond 
which contributed by narrower pinnae compared to 
Ulu Remis and Johore Labis dura progenies and 
suitable to be utilized in the compact palm 
programmes. The results showed that different 
selection and breeding objectives can accumulate 
different set of characters and intercrossing among 
these duras can be the most viable strategy to 
further improve the yield in oil palm.

Photo
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QTLS CONTROLLING SEED WEIGHT AND DAYS 
TO FLOWERING IN MUNGBEAN, AND THEIR 
CONSERVATION IN AZUKI BEAN AND RICE 
BEAN
Dr. Prakit Somta
Department of Agronomy, Faculty of Agriculture at 
Kamphaeng Saen, Kasetsart University, Nakhon 
Pathom, Thailand
pksomta@gmail.com

Mungbean (Vigna radiata (L.) Wilczek) is a socio-
economically important legume crop of Asia. Varieties 
with large seed size and early maturity are preferred 
in commercial production. In this study, we identified 
quantitative trait loci (QTL) controlling 100-seed 
weight and days to flowering in mungbean. The 
mapping population comprises 155 F2-derived lines 
from a cross between Kamphaeng Saen 1 (large-
seeded and early flowering) and V4718 (small-
seeded and late flowering). The population was 
analyzed with 67 simple sequence repeat markers 
and evaluated for 100-seed weigh and days to 
flowering in three seasons. Composite interval 
mapping identified six QTLs for 100-seed weight and 
5 QTLs for days to flowering. Three genomic regions 
harbored QTLs for both seed weight and days to 
flowering, revealing correlation between the two 
traits. Comparison of QTLs for both traits found in 
this study with those reported in azuki bean (Vigna 
angularis (Willd.) Ohwi & Ohashi) and rice bean 
(Vigna umbellata (Thunb.) Ohwi & Ohashi) revealed 
that several QTLs are conserved among the three 
Vigna species.

GENOTYPE BY ENVIRONMENT INTERACTION OF 
SWEET POTATO GENOTYPES FOR LEAFY 
VEGETABLE
Mr. Thiyagu Devarajan
MARDI Telong 
thiyagu@mardi.gov.my

Sweet potato [Ipomoea batatas (L.) Lam.] is 
cultivated across a wide range of agroecology 
environmental conditions. The objectives of this study 
were to analyze genotype × environment (G×E) 
interaction among total shoot tips (t per ha), root yield 
(t per ha) and yield component traits [i.e., leaf no per 
10 cm shoot, petiole length (cm), leaf area (cm2) and 
shoot dry matter (%)] of sweet potato in multi-location 
trials (MLT) across Peninsular Malaysia regions. Six 
genotypes of diverse origins were tested and 
compared with check clones at eight agro-ecology 
environments. The G×E analysis was conducted 
using combined ANOVA and additive main effects 

and multiplicative interaction (AMMI). The combined 
ANOVA and AMMI indicated high significant 
differences p<0.01 for all the yield and yield 
component traits. The G×E interactions were smaller 
than the genetic variation of petiole length (cm) and 
leaf area (cm2) of 10 cm shoot tips. The G×E 
interactions were larger to the genetic variation of 
yield and components traits (except root yield t 
ha-1), and were mainly determined by subsets of 
genotypes and environments. MIB05 and MIB14 
displayed highest mean of total shoot yield (t ha-1) 
with high interaction effects at AGV3 (first planting 
season at Telong, Kelantan) and AGV4 (Second 
planting season at Telong, Kelantan). However, the 
specific adapted genotypes were observed with 
considerable shoot yield advantage over check 
clones a widely-adapted genotype in low-yielding 
environments (from 20 to 21 t per ha). Locations 
differed in their selection ability for shoot and root 
yield. We concluded that it is possible to breed for 
high yield and wide adaptability in sweet potato in 
Peninsular Malaysia, and it can be ensured that low-
yielding or marginal
environments are not neglected in breeding efforts.

PROFILING GENETIC VARIATION IN TROPICAL 
SWEET CORN INBRED LINES USING SSR 
MARKERS
Dr. Pedram Kashiani
Department of Crop Science, 
Faculty of Agriculture, UPM Serdang 
pedram_kashiani@yahoo.com 

Genetic variability among 13 tropical sweet corn 
inbred lines derived from source populations 
originating from five tropical countries was 
investigated using 105 polymorphic SSR markers. 
Results of AMOVA revealed that 92.9% of total 
molecular variance was due to variations among the 
inbred lines. This was further supported by the 
presence of high values of DST, FST, GST and FIT. 
This situation was mainly due to differences in the 
initial gene pools from which they were derived. The 
average number of alleles and effective number of 
alleles were both close to one allele per locus per 
inbred line, which resulted in very high differences 
between observed and expected homozygosities. 
Departure from Hardy-Weinberg equilibrium was 
observed with a drastic reduction of the observed 
heterozygosity, resulting in a lower index of 
genotypic diversity than expected, for each of the 
inbred lines. As expected, descriptive statistics 
revealed very low variation within the inbred lines, 
as a result of self-pollinations applied to the inbred 
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lines, and not as a result of neutral allelic divergence 
on all loci. The inbred lines were further assigned into 
six main heterotic groups with high intragroup 
dissimilarity in genetic associations based on their 
molecular characteristics using Fitch-Margoliash 
algorithm. In conclusion, total genetic variations that 
existed among the inbred lines were mostly due to 
differences among the inbred lines, indicating the 
presence of diverse heterotic groups. Low level of 
genetic variability within the inbred lines indicates 
that they met the assumption of homozygosity of their 
loci to enable further diallel crosses to be made for 
analysis of their combining ability. It is therefore 
expected that high heterosis in yield and its 
components could be obtained from crosses among 
those inbred lines belonging to different heterotic 
groups.

         ⎐⎐⎐⎐⎐

GENETIC VARIATION FOR CROP MATURITY IN 
COTTON
Mr. Amir Shakeel
Department of Plant Breeding and Genetics, 
University of Agriculture, Faisalabad, Pakistan
areejjavaid@ymail.com

Genetic bases of earliness in upland cotton were 
investigated by recording and analyzing data on 
different phenological and morphological traits 
related to early maturity. The traits included in the 
study were days to squaring, days to flowering, 
vertical flowering interval, horizontal flowering 
interval, days to first boll opening, boll maturity 
period, node number for first fruiting branch and 
height for first fruiting. Results of five parent diallel 
analysis revealed additive gene action for all the 
characters under observation. Estimates of narrow 
sense heritability were reliable and duly supported 
by the greater magnitude of additive component for 
most of the characters. This proposed that selection 
for these traits in early generations would be 
rewarding.
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PUBLICATIONS FROM SEMINAR 2012 

A Practical Compendium On Advances in Plant 
Breeding, 2014
ISBN 978‐983‐99037‐9‐9

"Our  efforts  are  really  inspired  by  the  opportunity  
to  educate  students  and  public  alike  on the 
importance of plant breeding and gene:cs. We look 
forward to seeing increasing numbers of plant 
breeders as well as plant breeding programmes. 

We hope the tremendous past and future 
achievements of plant breeding in the country 
continue to strengthen this field of specialization, and 
continue to make remarkable contributions to the 
development  of superior varieties or clones in order 
to uplift our major crops or commodities."

Transactions of Persatuan Genetik Malaysia, 
Number 1: Advances in Plant Improvement
ISBN 978-983-2408-43-7
eISBN 978-983-2408-44-4

Advanced techniques and tools have considerably 
assisted plant breeders in their practice of selection 
and strategies for plant improvement. The 
convergence of conventional plant breeding and 
rapidly advancing fields of genetics, genetic 
engineering, genomics, biotechnology and 
molecular biology is imperative, and can bring in 
considerable synergy required in research and 
development.

TPGM Number 1 is a compilation of selected papers 
on plant breeding contributed to the First Plant 
Breeding Seminar with the theme “Advances in 
Plant Improvement” held on 3-5 July 2012 in 
Serdang, Selangor, Malaysia.

Publications 2012
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SECOND INTERNATIONAL PLANT BREEDING SEMINAR 2012
14-15 OCTOBER 2014
FACULTY OF AGRICULTURE,
UNIVERSITI PUTRA MALAYSIA, SERDANG, SELANGOR
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“This is the second debut of such a Seminar series, which first started in 2012. 
Therefore, we are pleased that this event has become another flagship scientific 

activity for the Society.”
Prof. Dr. Mohamad bin Osman

President, Persatuan Genetik Malaysia
2014

“I am also honoured to have several well-known speakers from various plant 
breeding and genetics disciplines from overseas. I hope that the oral and 
poster papers presented in this seminar will stimulate and inspire future 

studies and advancement in plant breeding and genetics.”
Dr. Abd Rahman Milan

Chairman,Organizing Committee of the 
Second International Plant Breeding Seminar,2014

(IPBS 2014)

Prof. Tan Sri Zakri Abdul Hamid, 
Science Advisor to Prime Minister of 
Malaysia graciously officiated the 
Second International Plant Breeding 

Seminar. His remark resonates until today. He said 
“The challenges facing plant breeders have never been 
more overwhelming. The convergence of conventional 
plant breeding and rapidly advancing fields of molecular 
biology, genetic engineering, genomics and 
biotechnology has become imperative, and can bring in 
considerable synergy required in research and 
development. There has been a worrying decline in 
public funding for plant breeding-related research. 
Present trends also appear that the latter fields tend to 
dominate in many ways in terms of human resources 
and budget at the expense of conventional plant 
breeding. This has led many to believe that plant 
breeders ultimately can become "a dying breed", 
borrowing the phrase from Jonathan Knight who wrote 
in Nature in 2003. This should not be the case, and 
such paradox must be rectified fast.

Prof. Tan Sri Zakri Abdul Hamid
Science Adviser to Prime 

Minister of Malaysia 
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Prof. Tan Sri Zakri 
Abdul Hamid, 
Science Advisor to 
the Prime Minister, 
graciously 
officiated at the 
Opening in Faculty 
of Agriculture, 
UPM.

A participant posing 
questions to 
speakers during 
Q&A session.

Balloons up 
… after the 
opening of 

the Seminar. 

Prof. Tan Sri 
Zakri striking the 

gong, which 
signalled the 

opening of  the 
Seminar.

Oral presentation in 
progress in 

Agriculture Hall, 
UPM

Dato’ Dr. Othman 
Omar, Dr. Ramli 
Othman and Dr. 
Tan Swee Lian 
were honoured 
as recipients of 
Appreciation 
Awards for 
Accomplished 
Plant Breeders,

Prof. Tan Sri Zakri 
launching Compendium 

1 entitled “A Practical 
Compendium on 

Advances in Plant  
Breeding”.

Poster 
presentations 
being readied 

for the 

Seminar participants were 
taken on a boat cruise-cum-

dinner along the lake against  
the picturesque panorama of 

Putrajaya by night.

Snapshots of the event are available on PGM’s website.
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PERSATUAN GENETIK MALAYSIA
(GENETICS SOCIETY MALAYSIA)

Proudly presents

APPRECIATION AWARDS
2014

To the Following Accomplished Plant Breeders
In Recognition of Their Outstanding Contributions

In the Field of Plant Breeding

YBhg. Dato’ Dr. Othman Omar
Dr. Ramli Othman
Dr. Tan Swee Lian

HEARTIEST 
CONGRATULATIONS!

PGM APPRECIATION AWARDS 2014 

PGM Appreciation Awards 2014



Sweetpotato

Rubber
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1991 - 1995 Deputy director, Rice 
Research Centre
1980 - 1990 Head, Rice breeding 
programme, Rice Research Branch
1990 - 2001 Programme Leader: 
Development and promotion of new 
rice varieties
2001 - 2012 Research Officer - 
Contract.
2012 – Present Research Fellow

1. Advisory committee for IRTP/
INGER (International Rice Testing
Programme/International Network 
for Genetic Evaluation of Rice) –
IRRI up to 2003
2. Member for drafting Rice Policy –
MOA : 2000
3. Member of the consultancy team 
for Rice Policy Review, MOA 
through MARDITECH
4. Member of the consultancy team, 
Rice upgrading for Kano State, 

Nigeria,
MARDITECH
5. Chairman, Paddy seed standard drafting committee. Malaysia 
Paddy Seed Standard
6. National Committee rice yield assessment. Department of 
Agriculture (until 2002)
7. National Committee for Registration and Recommendation of 
Cultivars : Department of
Agriculture (Until 2002)
8. Technical Committee for Fertilizer Subsidy scheme – Member 
(until 2002) Ministry of
Agriculture
9. Steering Committee for BERNAS Perladangan- up to 2005
10. Committee member Paddy Project National Farmers 
Organization. (LPP) up to 2001
11. Committee member for Kota Belut Rice Area development – 
Economic Planning
Unit
12. Committee member for Drafting Procedure (UPOV) for 
Registration of Varieties
under Plant Varietal Protection Act

Awards
KMN - 1986
AMP – Ahli Mangku Perlis – 2001
Tokoh Sains Anak Perlis 2002
DPMP- Dato’ Peduka Mahkota Perlis - 2008
Tokoh Maulidulrasul 2001
Anugerah Pencapaian Sepanjang Hayat – MARDI 2008
MTE 2004 – Silver medal
MTE 2006 – Gold medal
MTE 2007 – Gold medal

Y.BHG. DATO’ DR. OTHMAN 
OMAR

Current Position: Research Fellow, 
MARDI
Date of Birth: 11June 1946
Nationality: Malaysian
Qualifications: B.Sc. Agric. (Hons) 
UM - 1971, Ph. D (Wales) – 1980
Address: MARDI Seberang Perai, 
Bag no. 203, Pej. Pos Kepala Batas, 
13200 SPU Penang.

Career Summary
Involved in production of new 
varieties of rice. Develop new 
varieties; evaluate these potential 
varieties in research station, then in 
multilocation trial in all the major rice 
growing areas. As part of evaluation, 
carry out screening for disease and 
pest; evaluate quality status, 
physical grain traits as well as 
physiochemical properties. Carry out large plot testing with 
farmers and before release for general planting carry out pilot 
project. Involve in promotion of the varieties; agronomic package 
testing; Seed multiplication.

Released many varieties both as breeder as well as head of rice 
breeding programme in MARDI: Muda, Seberang, Manik, MR 84, 
Makmur, MR 103, MR 106, Ph 9, MR123, MR 127, MR 159, MR 
167, MR 185, MR 211, MRQ 50, MR 219, MRQ 74, MRQ 76

Involved in the Evaluation and Release of Siraj, first hybrid rice 
release in Malaysia and hybrid variety HS 98, approved for 
release.
Career History

• Joined MARDI in 1971 as a rice breeder:
• Breeding Rice varieties for Irrigated areas
• Breeding rice varieties for pest and disease 

resistance
• Breeding for high quality rice varieties
• Multilocation testing of potential lines
• Breeding and promotion of rice varieties
• Hybrid rice development and evaluation
• Commercialization of Fragrant rice Varieties: MRQ 

74 and MRQ 76
•

Career Experiences
1971- 1977 Rice Breeder
1981- 1996 Project Leader: Development and promotion of rice 
varieties.
1996 - 2001 Head of Programme/Asst. Director: Development of 
new varieties,
Food and Industrial crop research Division, MARDI.
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1. Academic Qualification:
- Diploma Agriculture 1974 – Univ. of Agriculture, 
Malaysia
- BSc (Plant Science) 1976 – Univ. of California, 
Davis, USA
- MSc (Plant Breeding/Genetics) 1978 – Kansas 
State Univ., Manhattan, USA
- PhD (Plant Breeding/Genetics) 1982 - Kansas 
State University, USA.

2. Service & Working Experience
- Tun Ismail Atomic Research Centre (PUSPATI) 
1979 – 1989: Research Officer
(Mutation Breeding & Genetics), Head of Mutation 
Breeding Research Group, 
Head of Program of Isotope & Radiation in Biology & 
Agriculture.
- Rubber Research Institute of Malaysia (RRIM) 1989 
– 2009: Senior Research Officer (Hevea Breeding & 
Genetics), Head of Crop Improvement and 
Protection
Unit, Director of Production Development Division.
- Breeding & Selection of high yielding rubber clones 
for latex and timber
production.

Hevea Breeding Activities
- Conservation and utilization of Hevea genetic 
resources to broaden the genetic base.
- Breeding for Corynespora leaf disease resistance.
- RRIM-Environmax Clones Recommendation.
- 1995 RRIM Expedition to Amazon, Brazil to collect 
Hevea Germplasm.
- Plant Breeding Liaison Officer, International 
Rubber Research Development Board (IRRDB).

3. Life After Retirement (November 2009)
- RED (Retired and Extremely Dangerous).
- Part time lecturer and facilitator at Academy Hevea 
Malaysia.
- Consultant and Resource Person for International 
Rubber Research Development Board (IRRDB), 
Plantations and Research Institutes.
- Sharing of knowledge and experience with 
colleagues in Brazil, India, Sri Lanka, Myanmar, 
Thailand, Cambodia, Vietnam, Indonesia and 
Philippines.
- Editorial Board, Journal of Rubber Research

Appreciation Award 2014
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DR TAN SWEE LIAN was a plant breeder at MARDI 
for 37½ years, during which time she worked mainly 
on cassava and sweetpotato. Through her efforts, 
MARDI released five cassava varieties, viz. Perintis, 
MM92, Sri Kanji 1, Sri Kanji 2 and Sri Pontian, as 
well as four sweetpotato varieties, namely, Gendut, 
Telong, Jalomas and VitAtoTM.

Dr Tan is recognized locally as well as internationally 
for her research on cassava and sweetpotato. She 
was a member of the Asian Cassava Research 
Advisory Committee (co-ordinated by CIAT 1 ) from 
1990, and a member of the Asian Network for 
Sweetpotato Genetic Resources (ANSWER) from 
1996, representing Malaysia in both until her 
retirement. In 2001, the International Plant Genetic 
Resources Institute (IPGRI) appointed her a member 
of the Centre-Commissioned External Review Panel
for its activities in the methodologies and strategies 
for plant genetic conservation and use, covering 
China, Nepal and Italy. She was also Chairperson of 
the Working Group on Cassava for the International 
Society for Horticultural Science (ISHS) from 
2002-2006. In this capacity, she organized the 2nd 
International Symposium for Sweetpotato and 
Cassava in 2005 for MARDI and ISHS.

Dr Tan Swee Lian has won the excellent service 
award in MARDI several times – for the years 1988, 
1993, 2000, 2003 and 2007. She also won the 

MARDI Publications Award in 2003 for the most 
number of significant scientific publications for the 
years 2001-2002. She was also part of the team 
which won MARDI’s Award for Best Team Research 
in 2006/2007 for her work on the sweetpotato 
variety, VitAtoTM.

Her service to the national through agriculture was 
acknowledged through the conferment of the 
Federal Award Kesateria Mangku Negara in 1993, 
the national level Maulidur Rasul Award in 2010, 
and Fellow of the Academy of Sciences, Malaysia in 
2009.

Dr Tan continues to be occupied in her retirement 
with various tasks and responsibilities:

• International Collaborative Partner of 
Universiti Tunku Abdul Rahman (UTAR)

•  Chairperson of the Evaluation Panels 
for ScienceFund and TechnoFund of MOSTI

•  Member of the Plant Varietal 
Protection Technical Committee of MOA-ABI

• Member of the Young MINDS 
Committee of MINDS2

• President of the Selangor & Federal 
Territory Gardening Society

• Member of the Genetic Modification 
Advisory Committee of NRE (until recently)

•  Director of R&D, Solomon Plantations 
Sdn Bhd.

Appreciation Award 2014
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                                               2014 

1 Dr. Mohd. Nazir Basiran Agro-Biotechnology Institute 
(ABI), Malaysia

Platform Technologies for Crop Improvement

2 Dr. Ahmad Kushairi Din Malaysia Palm Oil Board 
(MPOB), Bangi

Advanced Breeding Strategies for Oil Palm

3 Dato’ Dr. Othman Omar Recipient of Accomplished 
Plant Breeder Award

Rice Breeding for Increase Yield Potential: Changes in Selection 
Criteria

4 Dr. Ramli Othman Recipient of Accomplished 
Plant Breeder Award

Breeding for Superior High Yielding Latex Timber Hevea Clones

5 Dr. Tan Swee Lian Recipient of Accomplished 
Plant Breeder Award

Traditional and New Roles of Cassava and Sweet Potato – Breeding for 
the Future

6 Ms. Norunnuha Nawawi Norunnuha Sdn. Bhd. Staying Competitive: New Plant Variety Protection and Current 
Scenario in Malaysia

7 Dr. Sanun Jogloy Khon Kaen University, Thailand Varietal Improvement of Sunchoke, A Functional Food Crop for Tropical 
Area

8 Prof. Totok Agung Dwi Haryanto Jenderal Soedirman University, 
Indonesia

Developing New Aromatic Upland Rice Cultivar to Increase National 
Rice Production In Indonesia

9 Prof. Dr. Iftikhar Khalil Agricultural University 
Peshawar, Pakistan

Correlation and Path Coefficient Analysis for Cane Yield and Quality 
Parameters in Sugarcane (Saccharum officinarum L.)

10 Prof. Dr. Mohamad Osman Faculty of Plantation and 
Agrotechnology, UiTM Shah 
Alam

Reinvigorating Plant Breeding in Malaysia: An Imperative

11 Dr. Iteu M. Hidayat Indonesian Vegetable 
Research Institute

Breeding for Shallot, Chilli Pepper and Potato to Anticipate Climate 
Change

12 Dr. Agung Wahyu Susilo Indonesian Coffee and Cocoa 
Research Institute 

Breeding for Cocoa Resistance to Pest and Diseases

13 Dr. Ahmed Mahir Mokhtar SeroQuest Sdn Bhd Plant Breeding Disaster – A Review

14 Dr. Pedram Kashiani Universiti Putra Malaysia, 
Serdang

Genetic Diversity and Marker-trait Associations in a Collection of 
Jatropha Accessions in Malaysia

15 Dr. Sanjeet Kumar AVRDC, Taiwan Domestication of Peppers (Capsicum spp.) and Breeding for Global Use

16 Dr. Tamara Li Institute of Plant Biology and 
Biotechnology, Kazakhstan

Screening of Soybean Lines With High Protein Content

17 Dr. Mohd. Zaki Abdullah Forest Research Institute 
Malaysia, Kepong

Production of High Quality Planting Materials of Eurycoma longifolia and 
Labisia pumila in FRIM: Status, Achievement and The Way Forward

18 Dr. Rusli Ibrahim Malaysian Nuclear Agency, 
Bangi

Mutation Breeding in Tropical Fruits

19 Prof. Dr. Jaroslav Dolezel Institute of Experimental 
Botany, Czech Republic

Chromosome-Centric Approach to Plant Genome Mapping and 
Sequencing for plant breeding

20 Dr. Abd. Rahman Milan MARDI, Serdang Breeding Guava in Malaysia

21 Mr. Zarawi Ghani Malaysian Rubber Board, Sg. 
Buloh

Hevea Breeding and Its Achievement

22 Dr. Bui Chi Buu Institute of Agricultural Science 
for Southern Vietnam 

Genetics-Based Studies on Heat Tolerance In Rice (I L.)

23 Prof. Dr. Vikineswary Sabaratnam Mushroom Research Center, 
Universiti Malaya

Mushroom Breeding – The Challenges

24 Mr. Sentoor Kumaran MARDI Growth and Eurycomanone Content Performance of Malaysian Tongkat 
Ali Germplasm

25 Mr. Mohd. Isa Zainol Abidin Kulim Plantation Bhd. Breeding Strategies for Oil Palm: Kulim’s Perspective

NO. SPEAKER AFFILIATION TITLE OF PRESENTATION

26 Prof. Dr. Peerasak Srinives Kasetsart Univ.,Thailand The Use of Wide Cross in Jatropha Improvement
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27 Dr. Chen Jun Xing RB Biotech Sdn. Bhd. Breeding of Local F1 Hybrid High Yielding Rice Varieties Suitable Under 
Malaysian Environments 

28 Dr. Zaiton Ahmad Malaysian Nuclear Agency, 
Bangi

Mutation Breeding for Improving Ornamental Plants in Malaysia

29 Dr. Alma Kokhmetova Institute of Plant Biology and 
Biotechnology, Kazakhstan

Marker-Assisted Selection for Wheat Rust Resistance

30 Dr. M. Ariful Islam EXIM Bank Agricultural 
University, Bangladesh

Estimation Of Genetic Diversity Among 148 Exotic Rice (Oryza sativa 
L.) Genotypes

31 Dr. Asfaliza Ramli MARDI Rice Breeding in MARDI: Realising Self Sufficiency by 2020

32 Mr. Oladosu Yusuf Universiti Putra Malaysia, 
Serdang

Genetic Variaility and Diversity of Mutant Rice Revealed by The 
Quantitative Traits and Molecular Markers

33 Ms. Siti Khadijah Mohd. Rais Sime Darby Research Sdn. 
Bhd.

Semi-dwarf Planting Material to Increase Harvesting Efficiency in Oil 
Palm

34 Mr. Usman Magaji Universiti Putra Malaysia, 
Serdang

Morphological, Physiological and Molecular characterization of Chili 
Pepper Genotypes for Heat Tolerance

NO. SPEAKER AFFILIATION TITLE OF PRESENTATION

1 Adelinna, L Kushairi, A. & Rajanaidu, N., 
Fadila, A.M., Noh, A., Mohd Din, A.,  

Malaysian Palm Oil Board, Bangi Progeny Test of MPOB-DxP (Elmina Dura X Avros Pisifera)  

2 Afifah K., Mohamad O., Norrizah J.S. FPA,  UiTM Shah Alam Somatic Hybridization of Stevia (Stevia rebaudiana  Bertoni) 
by Protoplast Fusion  

3 Ahmad Hafiz, B., Abd Rahman, M., Mohd 
Asrul, S. and Mohd Azhar H. 

Horticulture Research Centre, 
MARDI 

Heterosis Study of Starfruit (Averrhoa sp.) F1 Hybrids  

4 Ahmed Mahmood Ibrahim, Fatimah binti 
Kayat, Dwi Susanto, Mohammed  Ariffulah, 
Pedram Kashiani 

Faculty of Agro-Based Industry 
(FIAT), Universiti Malaysia 
Kelantan, Jeli 

Callus Induction from Ovule of Kenaf (Hibiscus cannabinus L.) 

5 Alyasa, J., Mohd Din, A., Noh, A., Kushairi, 
A., Rajanaidu, N. & Marhalil,M.  

Advanced Biotechnology & 
Breeding Centre,  Malaysian 
Palm Oil Board, Bangi   

Performance Of MPOB Elaeis oleifera Intercrosses  (OxO) In 
Johor And Sabah.  

6 Amanina Alwani, J. Hassuna, A. Rohaya, S. 
Zainal and O. Mohamad  

FPA, UiTM, Shah Alam Profilling of Steviol Glycosides in Two  Stevia Rebaudiana 
Bertoni Accessions  

7 Amiran, N. Horticulture Research Centre, 
MARDI Kluang   

Fruit Quality Performance of Selected Pomelo  Mutants at 
MARDI Kuala Kangsar

8 M. Amirrudin  MARDI Seberang Perai   Evaluation of High Density Grain Rice Variety to  Maximize 
Productivity  

9 I. Azila and O. Mohamad  FPA, UiTM Shah Alam  Effects of Gibberellic Acid and Cytokinin on Stevia Leaf 
Production  

10 Azlan Azizi Muhamad Nor, Rozlaily Zainol, 
Rozeita Laboh, Noor Baiti Abdul  Aziz, 
Noorman Affendi Marzukhi, Raziyah 
Abdullah and Zulkefli Abdul Rahman.  

Horticulture Research Centre, 
MARDI Kluang 

Screening of Selected Commercial Pineapple Variety for Their 
Resistance Against Bacterial Heart Rot Disease (BHR).  

NO. AUTHORS AFFILIATION
(Main Author)

TITLE OF POSTER

11 Fadila, A. M., Mohd Din, A., Noh, A., 
Kushairi, A. and Rajanaidu, N.  

MPOB Bangi Comparison of Bunch Yield Performance and  Bunch Quality 
Components Between Mantle and Normal MPOB Oil Palm 
Clones  

12 Faiz Ahmad, Mohamed Musa Hanafi, Md 
Abdul Hakim, Mohd Rafii Yusop, Siti  Nor 
Akmar Abdullah.  

Institute of Tropical Agriculture, 
UPM Serdang   

Genetic Variability of 42 Coloured Upland Rice Accessions 
Revealed by Quantitative Traits  

13 F. S. Golestan Hashemi , M. Y. Rafii, M. R. 
Ismail, M. T. M. Mohamed, &  A. R. Harun, 
M. A. Latif

Institute of Tropical Agriculture, 
UPM Serdang 

Marker Assisted Selection for Rice Fragrance Through 
Marker-Trait Association Analysis of Microsatellites and Gene-
Based Markers  

14 G. Miah, M. Y. Rafii, M. R. Ismail, A. B. 
Puteh, H. A. Rahim and M. A. Latif  

Institute of Tropical Agriculture, 
UPM Serdang   

Marker-Assisted Introgression of Blast Resistance Gene into 
Elite Malaysian Rice Cultivar MR219  

                                  2014 
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15 Halimaton Saadiah Othman, Zarina 
Zainuddin & Mohamad Osman

Kulliyyah of Science, IIUM 
Kuantan 

Preliminary Morphological Evaluation of Stevia rebaudiana Bertoni 
Accessions In IIUM’s  Germplasm  

16 Sulastrini, I  and Hidayat, IM Indonesian Vegetable 
Research Institute, Lembang

Selection Tolerant to Purple Blotch Disease  (Alternaria porri) on Shallot 
Varieties  

17 Maniam, K.V. and Saleh, N.M Agro-Biotechnology Institute 
(ABI), Serdang   

Morphological Assessment and Characterization  of the Floral 
Developmental Stages in the Jatropha curcas L.  

18 Khadijah Awang and Razali A. 
Rahman  

Strategic Resources Research 
Centre, MARDI Serdang

Potential Underutilized Fruit:  Tampoi (Baccaurea macrocarpa)  

19 Khairul Azwa Taharin, Siti Salwana 
Hashim, Mohd Zaki Abdullah, Norwati  
Muhammad, Mohamad Lokmal Ngah, 
Ahmad Fauzi Mohd Shariff  and 
Farah Fazwa  Md Ariff 

Plant Improvement Program, 
Forestry Biotechnology 
Division, FRIM  Kepong   

Germination of Endospermum diadenum Seed (Sesendok) by Using 
Different Media  

20 M. Shabanimofrad, M. Y. Rafii, M. M. 
Hanafi, N. A. Adam, S. Ashkani and 
M.  A.Latif 

Faculty of Agriculture, UPM 
Serdang

Marker-Assisted Selection for Rice Brown Planthopper Resistance 
Genes in  MR276 Rathu Heenati  

21 Maya Izar Khaidizar, Mohd Rafii 
Yusop, Mohamad Radzali Mispan 
and Ibrahim  Wasiu Arolu  

Strategic Resource Reseach 
Centre, MARDI  Serdang

Limau Nipis: Diversity and Use  

22 Mizan Awab, Shamsiah Abdullah, 
Mohamad Osman,, Nur Ain Izzati 
Mohd Zainudin & Maheran Abd. Aziz

Faculty of Plantation and 
Agrotechnology, UiTM  Shah 
Alam   

Establishment of an Appropriate Protoplast  Fusion Protocol for Roselle 
(Hibiscus sabdariffa L.)  

23 AG. Mohamad Bahagia, H. 
Habibuddin, AR. Shahril, MY. Ruziah, 
M.Y  Mohamad Fairuz, AS. Zulkifli, R 
Kogeethavani, J Allicia  

Pusat Penyelidikan Padi dan 
Tanaman Industri, MARDI 
Seberang Perai 

Application of Foreground and Background Markers for the 
Improvement of MR219 and MR269 Rice Varieties Against Blast 
Disease Using Pi9 Resistant Gene  

24 Mohd Asrul, S., Sarip, J., Mohd 
Shaib, J., Mohd Azhar, H. and 
Ahmad Hafiz, B. 

Horticulture Research Centre, 
MARDI Sintok 

Fruit Quality Evaluation of Somaclonal  Population of Mangosteen 
(Garcinia mangostana L.)  

25 Mohd Azhar, H., Nor Hanis Aifaa, Y., 
Sarip, J., Mohd Asrul, S. and Ahmad 
Hafiz,  B.

Horticulture Research Centre, 
MARDI Sintok 

Physiochemical Evaluation of Mango Accessions in MARDI Sintok, 
Kedah, Malaysia  

26 A. H. M. Farit and O. Mohamad  FPA, UiTM Shah Alam   Production of Stevia Hybrids Through Crossing Using Trigona-Assisted 
Pollination Technique  

27 AR. Shahril, AG. Mohamad Bahagia, 
H. Habibuddin, AS. Zulkifli, MY.  
Mohamad Fairuz, R. Kogeethavani, I. 
Siti Norhayati, J. Azwan, A. Norzihan, 
H.  Marzukhi  

Centre for Marker Discovery 
and Validation,  Biotechnology 
Resource Centre, MARDI 
Serdang   

Polymorphisms Screening of Malaysian Rice Cultivars Against Tightly 
Linked  Marker of Xa21 Gene  

28 Siti Nurul Farhana A. B., Phang Ing 
Chia and Mohd Shukor Nordin  

Department of Biotechnology, 
IIUM Kuantan 

Vegetable Soybean [Glycine max (L.) Merrill]:  A Potential Lucrative 
Crop for Planting Under Harsh Malaysian Bris Soil Conditions  

29 Muhammad Afiq, T.A. and Abd 
Rahman, M. 

Horticulture Research Centre, 
MARDI Sintok  

Variation of Fruit Characters of 12 Wax Apple Accessions in MARDI 
Sintok  

30 Muhammad Arshad Javed, Mohamad 
Roji Bin Sarmidi 

Faculty of Biosciences and 
Medical Engineering (FBME), 
UTM Johor Bahru  

Selection of Appropriate Strategies to Surmount the Effects of Abiotic 
Stresses in Crop Plants  

31 Neyaz Rashid Mustafa, Pedram 
Kashiani, Ghizan Saleh and Nur 
Ashikin Psyquay  Abdullah  

Universiti Putra Malaysia, 
Serdang 

Performance and Genetic Variation Among a Series Of Sweet Corn 
Inbred Lines (Zea mays L.  saccharata)  

NO AUTHORS AFFILIATION
(Main Author)

TITLE OF POSTER

32 Noor Baiti, A. A., Abd Rahman, M., 
and Mohamad Zaki, R.

Horticulture Reserch Centre, 
MARDI Kluang  

Fruit Quality Evaluation of Seven Selected Jackfruit Clones  

33 Nor Afiqah Maiden, Aizat Shamin 
Noran and Mohd Adi Faiz A. Fauzi  

Malaysian Rubber Board, 
Sungai Buloh  

Screening Susceptibility of CMS (Cirad-Michelin SALB  Resistant) 
Clones to Corynespora cassiicola 

34 F. Iliyas Ahmad, N.S. Johan, N.N. 
Hyder Shahril, A.Wagiran and Z. 
Rahmat  

Faculty of Biosciences and 
Medical Engineering, UTM 
Skudai   

Embryogenic Protein Pattern in Callus and Cell Suspension of 
Malaysian Lowland Rice   

35 H. Nor’Aishah, M.Y. Rafii, 
H.A.Rahim, A. Shamsiah and M.A. 
Latif  

Faculty of Applied Science, 
UiTM Shah Alam  

Marker-Assisted Introgression of Blast Resistance Gene into 
Malaysian Rice Cultivar MR264

37 Nor Azwani, A.B  Rajanaidu, N. and 
Kushairi, A., Fadila, A.M., Alyasa, 
J., Mohd Din, A., and Noh A. 

Advanced Biotechnology & 
Breeding Centre, Malaysian 
Palm Oil Board,  Bangi

Comparison of Bunch Yield Performance of Peach Palm (Bactris 
gasipaes) In Peninsular Malaysia and Sabah  

15 Halimaton Saadiah Othman, Zarina 
Zainuddin & Mohamad Osman

Kulliyyah of Science, IIUM 
Kuantan 

Preliminary Morphological Evaluation of Stevia rebaudiana 
Bertoni Accessions In IIUM’s  Germplasm  

16 Sulastrini, I  and Hidayat, IM Indonesian Vegetable Research 
Institute, Lembang

Selection Tolerant to Purple Blotch Disease (Alternaria porri) 
on Shallot Varieties  

17 Maniam, K.V. and Saleh, N.M Agro-Biotechnology Institute 
(ABI), Serdang   

Morphological Assessment and Characterization  of the Floral 
Developmental Stages in the Jatropha curcas L.  

18 Khadijah Awang and Razali A. Rahman  Strategic Resources Research 
Centre, MARDI Serdang

Potential Underutilized Fruit:  Tampoi (Baccaurea 
macrocarpa)  

19 Khairul Azwa Taharin, Siti Salwana Hashim, 
Mohd Zaki Abdullah, Norwati  Muhammad, 
Mohamad Lokmal Ngah, Ahmad Fauzi Mohd 
Shariff  and Farah Fazwa  Md Ariff 

Plant Improvement Program, 
Forestry Biotechnology Division, 
FRIM  Kepong   

Germination of Endospermum diadenum Seed (Sesendok) by 
Using Different Media  

20 M. Shabanimofrad, M. Y. Rafii, M. M. Hanafi, 
N. A. Adam, S. Ashkani and M.  A.Latif 

Faculty of Agriculture, UPM 
Serdang

Marker-Assisted Selection for Rice Brown Planthopper 
Resistance Genes in  MR276 Rathu Heenati  

21 Maya Izar Khaidizar, Mohd Rafii Yusop, 
Mohamad Radzali Mispan and Ibrahim  
Wasiu Arolu  

Strategic Resource Reseach 
Centre, MARDI  Serdang

Limau Nipis: Diversity and Use  

22 Mizan Awab, Shamsiah Abdullah, Mohamad 
Osman,, Nur Ain Izzati Mohd Zainudin & 
Maheran Abd. Aziz

Faculty of Plantation and 
Agrotechnology, UiTM  Shah 
Alam   

Establishment of an Appropriate Protoplast  Fusion Protocol 
for Roselle (Hibiscus sabdariffa L.)  

23 AG. Mohamad Bahagia, H. Habibuddin, AR. 
Shahril, MY. Ruziah, M.Y  Mohamad Fairuz, 
AS. Zulkifli, R Kogeethavani, J Allicia  

Pusat Penyelidikan Padi dan 
Tanaman Industri, MARDI 
Seberang Perai 

Application of Foreground and Background Markers for the 
Improvement of MR219 and MR269 Rice Varieties Against 
Blast Disease Using Pi9 Resistant Gene  

24 Mohd Asrul, S., Sarip, J., Mohd Shaib, J., 
Mohd Azhar, H. and Ahmad Hafiz, B. 

Horticulture Research Centre, 
MARDI Sintok 

Fruit Quality Evaluation of Somaclonal  Population of 
Mangosteen (Garcinia mangostana L.)  

25 Mohd Azhar, H., Nor Hanis Aifaa, Y., Sarip, 
J., Mohd Asrul, S. and Ahmad Hafiz,  B.

Horticulture Research Centre, 
MARDI Sintok 

Physiochemical Evaluation of Mango Accessions in MARDI 
Sintok, Kedah, Malaysia  

26 A. H. M. Farit and O. Mohamad  FPA, UiTM Shah Alam   Production of Stevia Hybrids Through Crossing Using Trigona-
Assisted Pollination Technique  

27 AR. Shahril, AG. Mohamad Bahagia, H. 
Habibuddin, AS. Zulkifli, MY.  Mohamad 
Fairuz, R. Kogeethavani, I. Siti Norhayati, J. 
Azwan, A. Norzihan, H.  Marzukhi  

Centre for Marker Discovery and 
Validation,  Biotechnology 
Resource Centre, MARDI 
Serdang   

Polymorphisms Screening of Malaysian Rice Cultivars Against 
Tightly Linked  Marker of Xa21 Gene  

28 Siti Nurul Farhana A. B., Phang Ing Chia and 
Mohd Shukor Nordin  

Department of Biotechnology, 
IIUM Kuantan 

Vegetable Soybean (Glycine max L. Merrill):  A Potential 
Lucrative Crop for Planting Under Harsh Malaysian Bris Soil 
Conditions  

29 Muhammad Afiq, T.A. and Abd Rahman, M. Horticulture Research Centre, 
MARDI Sintok  

Variation of Fruit Characters of 12 Wax Apple Accessions in 
MARDI Sintok  

30 Muhammad Arshad Javed, Mohamad Roji 
Bin Sarmidi 

Faculty of Biosciences and 
Medical Engineering (FBME), 
UTM Johor Bahru  

Selection of Appropriate Strategies to Surmount the Effects of 
Abiotic Stresses in Crop Plants  

31 Neyaz Rashid Mustafa, Pedram Kashiani, 
Ghizan Saleh and Nur Ashikin Psyquay  
Abdullah  

Universiti Putra Malaysia, 
Serdang 

Performance and Genetic Variation Among a Series Of Sweet 
Corn Inbred Lines (Zea mays L.  saccharata)  

NO. AUTHORS AFFILIATION
(Main Author)

TITLE OF POSTER

32 Noor Baiti, A. A., Abd Rahman, M., and 
Mohamad Zaki, R.

Horticulture Reserch Centre, 
MARDI Kluang  

Fruit Quality Evaluation of Seven Selected Jackfruit Clones  

33 Nor Afiqah Maiden, Aizat Shamin Noran and 
Mohd Adi Faiz A. Fauzi  

Malaysian Rubber Board, Sungai 
Buloh  

Screening Susceptibility of CMS (Cirad-Michelin SALB  
Resistant) Clones to Corynespora cassiicola 

34 F. Iliyas Ahmad, N.S. Johan, N.N. Hyder 
Shahril, A.Wagiran and Z. Rahmat  

Faculty of Biosciences and 
Medical Engineering, UTM 
Skudai   

Embryogenic Protein Pattern in Callus and Cell Suspension of 
Malaysian Lowland Rice   

35 H. Nor’Aishah, M.Y. Rafii, H.A.Rahim, A. 
Shamsiah and M.A. Latif  

Faculty of Applied Science, UiTM 
Shah Alam  

Marker-Assisted Introgression of Blast Resistance Gene into 
Malaysian Rice Cultivar MR264

36 Nor Azwani, A.B  Rajanaidu, N. and 
Kushairi, A., Fadila, A.M., Alyasa, J., Mohd 
Din, A., and Noh A. 

Advanced Biotechnology & 
Breeding Centre, Malaysian Palm 
Oil Board,  Bangi

Comparison of Bunch Yield Performance of Peach Palm 
(Bactris gasipaes) In Peninsular Malaysia and Sabah  

37 Nor Fadilah, W.,  Mohd Zaki, A., Mohamad, 
O., Mohamad Lokmal, N., Ahmad  Fauzi M. 
S., Farah Fazwa M. A., Ab. Rasip, A.G., and 
Regina Mariah J. 

Plant Improvement Programme, 
FRIM  Kepong 

Provenance Resource Stands Establishment of Eurycoma 
longifolia at FRIM’s Research Stations  
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38 Nor Hazlina, M.S., Aimi Amirah, A.A., 
Amiran, E., Rozlaily, Z., & Abd. Rahman, M.  

Horticulture Research Centre, 
MARDI Serdang 

Genetic Analysis of Selected Tomato Lowland Varieties Using 
Simple Sequence Repeat (SSR) Markers  

39 Norhayati, S., Farah Fazwa, M. A., 
Muhammad Asri L. and Mohamad O.  

Plant Improvement Program, 
Forestry Biotechnology Division, 
FRIM  Kepong   

Variability in Morphological Characteristics Among Six Clones 
of Labisia pumila at Four Different Locations  

40 Nur Aziliana, M.Y., Shamsiah, A., Faiz.A, A. 
Rahim, H. ,Rusli,  Khairuddin, A.R., &  Site 
Noorzuraini  

Faculty of Plantation and 
Agrotechnology, UiTM Shah 
Alam  

Radiosensitivity of Malaysian Local Rice Varieties to Chronic 
Gamma Irradiation  

41 Nur Syafiqoh Johan, Fauziah Iliyas Ahmad, 
Alina Wagiran and Zaidah Rahmat  

Dept. of Biotech. and Medical 
Engineering, UTM Johor Bahru  

Transformation of Rice (Oryza sativa) Driven by Potential of 
Endosperm Specific Promoter, Alpha Globulin and Its 
Expression Through GUS Gene  

42 Nuraziawati Mat Yazik and Alias Ag. Damit  MCB Hilir Perak DNA Analysis on the Interspecific Hybridization Between 
Theobroma cacao and Theobroma grandiflorum Hybrids  

43 Nurul Shamimi Abdul Ghani, Noorman 
Affendi Marzukhi, and Rozlaily  Zainol  

Horticulture Research Centre, 
MARDI 

Phenotypic Variability of Pineapple Accessions in MARDI 
Pontian Germplasm  

44 Nusrat Jahan, Muhammad Arshad Javed, 
and Samiullah Khan 

Dept. of Biotech. and Medical 
Engineering, UTM Johor Bahru  

An Overview of Effect of Heavy Metal Toxicities on 
Germination of Seeds in Crops  

45 Preveena, J., Seng, T.Y., and Syed Alwee, 
S. S. R. 

Felda Global Venture R&D Sdn. 
Bhd., Kuala Lumpur 

Mechanical Tissue Homogenization in Oil Palm DNA Extraction  

46 Z.A. Rabiatul Adawiah, A.R. Shahril, A.B 
Umi Kalsom, & M. Kamariah

Centre for Marker Discovery & 
Validation, MARDI  Serdang   

Mining of Simple Sequence Repeats (SSRs) From Unigenes of 
Lansium domesticum Corr.  

47 K. Rahiniza  and R. Asfaliza MARDI Seberang Perai   Screening of Traditional Malaysian Rice Accessions for 
Fragrance Trait Using Specific Marker  

48 MY. Ruziah, H. Habibuddin, AS. Zulkifli, AR. 
Shahril, M.Y Mohamad  Fairuz, S. Maisarah, 
AG. Mohamad Bahagia, S. Noor Azmi  

Pusat Penyelidikan Padi dan 
Tanaman Industri, MARDI 
Seberang Perai   

Polymorphisms of Linked Markers for the Identification of 
Brown Planthopper Resistant Seedlings in the BC1F1 
Population of Rathu Heenathi x MR269 Cross  

49 Saba Jasim Mohamad, Mohd Y. Rafii, Siti 
Zaharah Sakimin, Md. Abdul Latif,  Ashkani 
Sadegh  

Department of Crop Science, 
Faculty of Agriculture,  UPM  
Serdang  

Genetic Diversity of Aromatic Rice Revealed by Quantitative 
Traits and Molecular Markers  

50 Salwa, A. S.,Siti Khadijah, M. R., Mohaimi, 
M., Tan, B. E., Mustafa Kamal, M.,  
Mohamad, O. & Che Radziah, C. M. Z.  

Faculty of Science & Technology,  
UKM Bangi   

Detection of DNA Polymorphisms in Two Oil Palm Gene 
Fragments Using a Modified ECOTILLING Method  

51 Samiullah Khan, Muhammad Arshad Javed, 
Nusrat Jahan  

Dept. of Biotech. and Medical 
Engineering, UTM Johor Bahru  

Quantitative Trait Loci Associated with Salinity Resistance in 
Rice (Oryza sativa L.), Latest Developments: A Review

52 Saripah, B., Nuraziawati, M. Y., Alias, A. 
and Haya, R.  

Malaysian Cocoa Board, Kota 
Kinabalu   

Comparative Study of Different International Cocoa 
(Theobroma cacao L.) Progeny to Attack by Cocoa Pod Borer  

53 Seng, S. Y., Donough, C.R., Mohanaraj, 
S.N., and Rajanaidu, N.  

IJM Plantations Berhad Potential Use of Angola Germplasm to Improve Current Oil 
Palm Planting Material  

54 S. Shamsul Amri and M.Y. 
Shajarutulwardah  

MARDI Seberang Perai   Estimation of Heritability and Correlation in Selected Malaysian 
High Yielding Rice Genotypes  

55 Siti Nurul Farhana A. B., Phang Ing Chia 
and Mohd Shukor Nordin  

Department of Biotechnology, 
IIUM Kuantan   

Vegetable Soybean (Glycine max L. Merrill): A  Potential 
Lucrative Crop for Planting Under Harsh Malaysian Bris Soil 
Conditions  
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56 Siti Salwana, H., Khairul Azwa, T.,Norwati, 
M., Mohd Zaki, A., Abdul Razak, S., Moh-
amad Lokmal, N. & Ahmad Fauzi, M. S.

Forestry Biotechnology Division, 
FRIM Kepong   

Macropropagation of Endospermum diadenum: Cutting and 
Marcot Techniques  

57 Siti Zainab, J., Syah Nor Iman, O., 
Umikalsum, M. B., Khairun Hisam, N.  

Biotechnology Center,  MARDI 
Serdang

Application of Capillary Electrophoresis for Genetic Diversity in 
Orchid  

58 Syafiqah Nabilah S. B., Farah Fazwa M. A., 
Norhayati S., Mohd Zaki A.,  and Mohamad 
O.  

Plant Improvement Programme, 
FRIM Kepong   

Evaluation of Growth Performances of Labisia pumila Var. 
alata (Clone AA28)  at Four Different Study Areas  

59 Syahidah Sulaiman, Mohamad Bahagia bin 
Ab Ghaffar and Mohamad Osman  

FPA, UiTM Shah Alam Elongation Trait Evaluation in Samples of Malaysia’s Rice 
Market  

60 Thiyagu D., Sobri H., Rahim A.H., and 
Hasim I.

Rice & Industrial Crop Research 
Centre, MARDI Bachok 

Evaluation of Gamma Irradiated Purple Sweetpotato 
Accessions at Bris Soil  

61 Zahidah Ayob, Shajarahtunnur Jamil, Siti 
Pauliena Mohd Bohari and Azman Abd  
Samad 

Dept. of Biotech. and Medical 
Engineering, UTM Johor Bahru  

Optimization of the Transient Expression of Justicia 
gendarussa by Agrobacterium-Mediated Genetic 
Transformation

62 AS. Zulkifli, AZ. Waznul, AR. Shahril, AG. 
Mohamad Bahagia and H.  Habibuddin

CMDV, MARDI Headquarters,
Serdang

Expression Profiling of Rice OsBBl1 Gene In Selected 
MARDI’s Germplasm  
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breeders use plant type in selection for higher yield 
potential. Thus plant types include erect leaves and 
erect or upright tillers. Thus the lower leaves can 
receive light and continues to photosynthesis 
increasing grain filling and thus yield. The rice 
planting adopt direct seeding culture in the nineties. 
Panicle traits were used in selection for high yield 
potential. Panicle with more secondary branches, 
higher spikelet number, higher grain weight and 
more filled grain were selected during selection. It is 
getting more difficult to increase yield potential. It 
was observed that it was relatively easy to increase 
spikelet number, but getting these spikelet filled is 
getting more difficult. It was thought carbohydrate 
source is not enough. Thus in future, must increase 
source. Must select parents with higher 
photosynthetic rate and translocation rate to the 
panicles. Must study and established markers for 
easy selection in the segregating population. 
Markers for high photosynthetic rate must be 
established, molecular or morphological. May be it 
time to give more emphasis to nutritional quality 
now?

         ⎐⎐⎐⎐⎐

HEVEA BREEDING FOR SUPERIOR HIGH 
YIELDING LATEX TIMBER CLONES
Dr. Ramli Othman
Formerly with Malaysian Rubber Board, Sg. Buloh
drramli53@yahoo.com

SELECTION CRITERIA IN BREEDING FOR RICE 
YIELD IMPROVEMENT
Dato’ Dr. Othman Omar 
MARDI Rice Research Centre, Seberang Perai

Yield potential increased with time in line with 
increased in incomes of Malaysian and rice 
requirement as population increased. Income of 
farmers is mostly from yield obtained. New rice 
varieties released and recommended for planting, 
farmers expect higher yield potential. Yield potential 
of rice released varieties increased from 3-4 t/ha for 
varieties Malinja and Mahsuri to about 10t/ha for 
current varieties. At the beginning of rice breeding in 
Malaysia, the country was trying to plant two crops 
per year. Most of the varieties planted before double 
cropping were photoperiod sensitive that is, it flowers 
after going through days of shortening daylength. 
The shortest day in Malaysia is December 21. To 
plant two crops, the varieties must be able to flower 
in months of longer daylength. The plants must be 
short enough not to lodge and it was belief that for 
plant to response to fertilizer it has to be short 
because fertilizers also make plant taller and thus 
lodge. Thus for higher yield potential, select for short 
plant. The next phase of rice breeding was selection 
for high tillering ability. In transplanted crop, more 
tillers give more panicles thus higher yield potential. 
To get higher yield potential, physiologist talk about 
higher light transmission down the canopy. Thus 
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Hevea breeding and selection actively carried out by 
the Rubber Research Institute of Malaysia (RRIM) 
have been geared towards developing new rubber 
clones of high productivity. The systematic breeding 
and selection activities initiated in 1928 have 
developed seven series of clones viz. RRIM 500’s, 
RRIM 600’s, RRIM 700’s, RRIM 800’s, RRIM 900’s, 
RRIM 2000’s and RRIM 3000’s. These clones have 
been recommended to the industry and some of the 
clones have been widely planted not only in Malaysia 
but also in other rubber growing countries. The 
significant output of this rubber breeding program is 
the multi-fold yield increase, from 400 kg/ha/yr of the 
unselected seedlings to 3,000 kg/ha/yr of the modern 
clones. Despite of the narrow genetic base of the 
breeding population, the increase in yield is indeed a 
spectacular achievement. Currently, the breeding 
programme is aimed towards producing elite clones 
with high latex yield as well as timber. The clones 
must have good secondary characteristics namely 
resistance to wind, good vigour, resistance to major 
leaf diseases, good girth increment on tapping, good 
bark thickness, tolerance to tree dryness , response 
to low frequency tapping system and to chemical 
stimulation.

         ⎐⎐⎐⎐⎐

TRADITIONAL AND NEW ROLES OF CASSAVA 
AND SWEETPOTATO – BREEDING FOR THE 
FUTURE
Dr. Tan Swee Lian
Formerly with MARDI, Serdang
sliantan@yahoo.com

Cassava (Manihot esculenta Crantz) and 
sweetpotato (Ipomoea batatas (L.) Lam.) rank sixth 
and seventh, respectively, among the world’s top 
staples. These two crops have long suffered bad 
press, having been associated with being “a poor 
man’s crops”, just something to fall back on only in 
bad times (e.g. when there was a rice shortage 
during World War II). Both are important sources of 
starch, which have myriad applications in food, feed 
and (lately) fuel. Indeed, Thailand is a shining 
example of how cassava can be transformed into a 
thriving industry of chips and pellets (for feed) and 
starch. Cassava, a member of the family 
Euphorbiaceae, is a cousin of rubber, while 
sweetpotato, related to kangkung (water 
convolvulus) belong to the family Convolvulaceae.  

As these two root crops are vegetatively propagated 
– using cuttings to plant – their breeding basically 
focuses on the selection of F1 seedling clones 
having a combination of favourable and desirable 
traits. What these traits are depend largely on the 
end-use of the crops. Traditionally, cassava and 
particularly sweetpotato were grown by small 
farmers as supplementary food, for which purpose 
high yield and palatability are most important. In the 
case of cassava, a low cyanogen content (reflective 
of low cyanide) is also essential. With the 
commercial planting of cassava – either as a starch 
source or an energy source for use in feeds – starch 
content becomes of paramount significance. It is 
interesting to note that cassava found favour over 
the sago palm as the starch source of the tropics 
because of its much shorter cropping cycle and 
therefore faster rate of returns. More recently, with 
the looming threat of fossil fuel resources running 
out, coupled with the insatiable demand for 
petroleum-sourced energy, biofuels have captured 
public attention. While bio-diesel from palm oil is 
arguably the cheapest and most efficient diesel 
substitute, the jury is still out on which of the starch 
crops can best be converted to alcohol to replace 
petrol. Nevertheless, several countries have turned 
to cassava and sweetpotato to fill this need as well 
as the urgent search for feedstock to manufacture 
biodegradable plastics. Not only are plastics made 
from petroleum products, they also pose a 
tremendous hazard to the environment. Young 
scientists are challenged to look into more diverse 
applications for the two root crops to benefit our 
health and well-being, as well as to create new 
sources of wealth for Malaysia. As yet to be fully 
exploited are areas such as: (1) specialty foods for 
people suffering from coeliac disease (who are 
allergic to wheat gluten) as root crops do not contain 
gluten, (2) health-promoting foods from sweetpotato 
roots which are high in the anti--carotene and 
anthocyanin, and from its leaves rich in lutein, (3) 
cosmetics, taking advantage of the fine starch 
granules of cassava and sweetpotato and 
addressing the scare over adverse health effects 
from using talc, (4) natural colorants, again 
exploiting the orange hue from beta-carotene and 
purple from anthocyanin, and (5) animal health, 
profiting from the cyanide in cassava leaves to get 
rid of parasitic worms in ruminants as well as the 
high protein in the leaves to enhance ruminant 
performance.

         ⎐⎐⎐⎐⎐
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PLATFORM TECHNOLOGIES FOR CROP 
IMPROVEMENT
Dr. Mohd. Nazir Basiran
Agro-Biotechnology Institute Malaysia, Serdang 
nazir@mosti.gov.my

Over the years, plant breeding and plant 
biotechnology have made tremendous progress in 
shaping the way we think about dealing with different 
approaches for crop improvement. With recent 
advances in biotechnology, crop improvement 
technologies have been rapidly evolved with new 
and sophisticated approaches to engineer complex 
input and output traits. For instance, advanced 
transgenic technology platforms such as plant 
artificial minichromosome, genome editing and gene 
stacking are some of the key techniques particularly 
useful for genetic improvement of crops that are not 
amenable to conventional breeding. Moreover, the 
availability of various functional genomics and 
proteomics tools have enable a deeper 
understanding of gene’s function for crop 
improvement. TILLING (Targeting Induced Local 
Lesions In Genomes), an emerging reverse genetics 
technology, has also been proven to be very valuable 
in creating new traits in different crops. Here, we 
review some of the benefits of adopting these 
technologies for crop improvement. In addition, 
several ongoing or existing ABI’s platform 
technologies for crop improvement will also be 
highlighted.

         ⎐⎐⎐⎐⎐

ADVANCED BREEDING STRATEGIES FOR OIL 
PALM
Dr. Ahmad Kushairi Din
Malaysian Palm Oil Board (MPOB), Bangi
kushairi@mpob.gov.my

Achieving favourable genetic combinations form the 
basis for crop improvement. This involves creating 
advantageous genetic combinations utilizing genetic 
variations coupled with efficient selection and 
breeding methodologies. A common strategy in oil 
palm breeding is the use of paternal parents with 
high bunch number and low bunch weight (such as 
the AVROS pisifera) and maternal parents with low 
bunch number and high bunch weight (such as the 
Deli dura), as these characters would compensate 
each other in the dura x pisifera (DxP) cross to 
sustain high fresh fruit bunch (FFB) yield in the 
resultant tenera progeny. The ultimate aim is to 
produce high oil yield. Besides FFB, the Malaysian 
Palm Oil Board (MPOB) had selected other 
agronomically important traits such the thin-shell 
tenera (PS5) and large-fruit dura (PS6) for high 
absolute oil yield. Short stature, long stalk bunch 
and virescens fruit colour were traits that would 
improve harvesting efficiency and productivity. For 
oil quality, materials with high iodine value (PS2), 
large kernel (PS3), high carotene (PS4 and PS11), 
high oleic (PS12), high vitamin E (PS8) and low 
lipase (PS13) were developed. MPOB is also 
looking into breeding populations with non-abscising 
fruits as a means to improve productivity; and high 
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protein kernel for value-added products. Breeding 
and selection methods were largely based on 
phenotypic assessments. Efforts are in place to link 
phenotypic with genotypic selections. The 
advancement in biotechnological tools with high 
throughput assays catalytic the shift in research 
towards accelerating crop improvement through 
genome technology. A perennial crop like the oil palm 
with a 10 to 12 year breeding cycle would benefit 
from such technology. By unravelling the genetic 
blueprint of the oil palm genome, genetic variations 
in gene sequences linked to phenotypes with 
important agronomic traits can now be elucidated. 
Having a rich resource of wild oil palm germplasm at 
MPOB has greatly facilitated investigations into 
allelic variation, which in turn will accelerate 
introgression of alleles of interest into the advanced 
breeding populations. To fast track the availability of 
larger number of superior oil palm planting materials, 
clonal propagation has proven to be a viable 
alternative to the seed route. Genetic markers are 
being developed to further enhance quality of the 
clones and provide feasibility assurance in oil palm 
clonal propagation. With oil yield profile had been 
stagnating at around 4tonnes/hectare/year for the 
past decades, genome-guided breeding could be the 
booster in yield improvements of the crop.

         ⎐⎐⎐⎐⎐

THE USE OF WIDE CROSS IN JATROPHA 
IMPROVEMENT
Prof. Dr. Peerasak Srinives
Department of Agronomy, 
Faculty of Agriculture at Kamphaeng Saen,
Kasetsart University, Kamphaeng Saen, Thailand
agrpss@yahoo.com

Jatropha curcas (jatropha, physic nut) has been 
recognized for several decades as a potential oil 
shrub for biodiesel feedstock. The plant has been 
studied to improve seed yield through breeding as 
well as cultural practices. Due mainly to its 
phenological limitation, cultural practices have not 
significantly increased yield of the best jatropha 
clone and thus genetic improvement is currently the 
priority in jatropha research. The major shortcomings 
in jatropha are low seed yield (2-3 t/ha), low oil 
content (25-35 % of dry seed), uneven maturity in the 
same fruit cluster, and high content of toxic 
substances. Fortunately, a number of jatropha-
related species/genera are known to possess 

desirable characters that can counteract these 
inferiorities. As compared to jatropha, J. integerrima 
carries more prolific and uniform flowering as well as 
more woody content in stem and branches, J. 
multifida has larger seeds, J. podagrica shows 
higher oil content and longer fruit peduncle, J. 
cinerea has lower phobor esters - tumor inducing 
substances in mammals, and Ricinus communis 
(castor bean) possesses fruit set in raceme with 
uniform maturity. There were a number of reports on 
interspecific crossing between jatropha and its 
related species with only limited uses Some reports 
could not obtain the F1 seed, some obtained the F1 
seeds with no germination, and some produced F1 
plants without seed set. Using embryo rescue 
techniques, we successfully produced F1, BC1 and, 
for the first time, F2 plants from J. curcas x J. 
integerrima, F1 and BC1 plants from J. curcas x J. 
multifida and J. curcas x J. podagrica and, again for 
first time, F1 and F2 plants from J. curcas x J. 
cinerea. We have explored in detail the F1, F2 and 
BC1 (to J. curcas) of the cross J. curcas x J. 
integerrima and observed several F1 clones with 
high woody biomass (up to 60 t/ha of dry wood /
year), six F2 clones with beautiful flowers (registered 
as ornamental jatropha ‘Kamphaeng Saen 1’ to 
‘Kamphaeng Saen 6’), and several BC1, F2 and 
polycross clones with seed yield of over 5 t/ha of dry 
seed /year. Some of these plants had over 40% oil 
in dry seeds, dwarf plant type, high number of fruits 
per inflorescence, even fruit maturity within 
inflorescence, early yielding, thin seed coat, and 
resistant to mites. These clones expressed a 
potential to reach the economic threshold in 
commercial production as a nonfood energy crop. 
Progenies from the other interspecific crosses are 
being investigated for the use as germplasm 
sources. Besides, we are successful in obtaining 
one F1 plant from J. curcas x R. communis. The 
plant is now over 3 years old and flowering only 
once without setting F2 seed.

         ⎐⎐⎐⎐⎐

DOMESTICATION OF PEPPERS (CAPSICUM 
SPP.) AND BREEDING FOR GLOBAL USE
Dr. Sanjeet Kumar
AVRDC – The World Vegetable Center, 
Shanhua, Tainan, Taiwan
sanjeet.kumar@worldveg.org

The genus Capsicum (2n = 24) comprises a diverse 
group of plants producing pungent (hot or chili 
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pepper) or non-pungent (sweet pepper) fruits valued 
as spices and vegetables. The genus is believed to 
have originated in arid regions of the Andes 
Mountains (present-day Peru and Bolivia) and later 
spread to tropical lowlands of the Americas. Chili 
pepper is one of the oldest domesticated crops in the 
Western Hemisphere, perhaps dating back 10,000 
years. There are about 25 wild and five domesticated 
species (C. annuum, C. frutescens, C. chinense, C. 
baccatum, C. pubescens). The domestication 
syndrome (a set of favourable traits selected by early 
domesticators) such as small-round, erect, pungent, 
deciduous and soft-fleshed fruits will be elaborated in 
light of emerging breeding needs and usefulness of 
ex-situ germplasm conservation strategies. The 
discovery of highly pungent Capsicum landraces 
(e.g. Bhut Jolokia and variants, Trinidad Moruga 
Scorpion and variants) in the past decade could be 
viewed as new genetic resources requiring ex-situ 
conservation and characterization, as it is highly 
likely that the variability in these landraces may be 
lost due to purification by breeders and intensification 
of agriculture in the regions where they are being 
grown by local communities. The availability of the 
complete pepper genome sequences this year 
(2014) has provided an opportunity to accelerate 
marker development for trait selection and strategic 
germplasm conservation. C. annuum is the most 
widely cultivated species, especially as a cash crop 
by smallholder farmers in Asia and Africa. Hence, 
AVRDC breeding efforts have focused on 
improvement of hot and sweet peppers of C. 

annuum. The AVRDC Genebank currently has 8235 
Capsicum spp. accessions in ex-situ conservation—
the largest collection in the public domain. 
Germplasm accessions and improved lines are 
made available as international public goods for 
global use by breeders in the public and private 
sectors. The other cultivated species have been 
widely utilized in breeding programs as a source of 
disease resistance. For instance, PBC932 (C. 
chinense) and PBC80 PBC81 (C. baccatum) have 
been used extensively in public and private breeding 
programs in several countries for resistance against 
anthracnose. AVRDC disseminates improved 
pepper lines through the distribution of sets of the 
International Chili Pepper Nursery (ICPN) and the 
International Sweet Pepper Nursery (ISPN). As of 
2014, 23 ICPN and 12 ISPN nurseries have been 
released, which included 164 newly developed 
improved chili (90) and sweet pepper (74) lines. 
Good progress has been made with the 
improvement of targeted traits such as disease and 
insect resistance, cytoplasmic male sterility, and 
restorer breeding through marker-assisted selection. 
The successes achieved with Center-supplied 
germplasm in developing countries over the past 
decade will be discussed, along with future pepper 
improvement strategies to address climate change 
and the expected growing need for more nutritious 
and safer food.

         ⎐⎐⎐⎐⎐
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VARIETAL IMPROVEMENT OF SUNCHOKE, A 
FUNCTIONAL FOOD CROP FOR TROPICAL 
AREA
Dr. Sanun Jogloy
Department of Plant Science and Agricultural 
Resources, Faculty of Agriculture, Khon Kaen 
University, Khon Kaen, Thailand
sjogloy@gmail.com

Health problem is a total loss for life. It causes 
losses for happiness and economy in all levels of 
societies. People have to pay a large sum of money 
for health care, and they can loss their chance to 
earn their own living. They can be consumers 
instead of producers in all levels of the societies. 
Most health problems stem from food they consume, 
and functional food can alleviate this problem. 
Functional food works for us more than does the 
normal food. Inulin in tuber of sunchoke (Helianthus 
tuberosus L.) performs this function in two different 
ways. It acts as a dietary fiber that is not digested in 
digastrics systems and reduces the amount of total 
calorie intake. Its plays an important role as a pre-
biotic that maintains suitable microorganisms in 
digastrics systems. These functions can reduce the 
risk for many diseases and health problems such as 
obesity, diabetes, high blood pressure, 
cardiovascular disease, colon cancer and immunity. 
Sunchoke is a promising crop for inulin production in 
the tropics, and the crop needs to be improved for 
well adapted to tropical area, better yield and other 
agronomic traits. Breeding programs for sunchoke 
improvement as a functional food crop in the tropics 
have been carried out at Khon Kaen University, 
Thailand. The objectives of the research project 
were to improve tuber yield, inulin yield, drought 
resistance, stem rot resistance caused by 
Sclerotium rolfsii and early maturity that is suitable 
for cropping systems in the tropical area of Thailand. 
The research activities included introduction of 
germplasm from different countries, evaluation of 
germplasm for economically important traits, 
creation of segregating materials for selection, 
development of selection techniques and yield trials 
for selection of superior genotypes for possible 
release. The Kaentawan 1, Kaentawan 2, and 
Kaentawan 50-4 were released as high yield and 
good taste for fresh consumption varieties while the 
Kaentawan 3 was released as high yield and high 
inulin content with early maturity. The Kaentawan 2 
has high tuber yield under well-irrigated and drought 
conditions. Segregating materials for selection were 
generated and evaluated for resistance to stem rot. 

STAYING COMPETITIVE, NEW PLANT VARIETY 
PROTECTION AND CURRENT SCENARIO IN 
MALAYSIA
Ms. Norunnuha Nawawi
Norunnuha Sdn. Bhd.
norunnuha@norunnuha.com

Agriculture related business is one of the key 
contributors to the economic transformation program 
(ETP), under the Agriculture NKEA which focuses on 
transforming a traditional small-scale production-
based sector into a large-scale agribusiness industry 
that contributes to economic growth and 
sustainability. This transformation is based on an 
integrated and market-centric model that comprises 
four key themes: capitalising on competitive 
advantages, tapping premium markets, aligning food 
security objectives with increasing GNI, and 
participating in the regional agricultural value chain 
(ETP Annual Report 2013). In order to stay 
competitive and to tap the wealth of this sector, it is 
significant to ensure comprehensive protection, 
particularly for a new plant variety, creation of 
outstanding seed quality, and aspect of packaging for 
the premium market. The Malaysian government had 
introduced New Plant Varieties Act (PVP) under the 
custodian of Department of Agriculture, Ministry of 
Agriculture; which came into force in October 2008. 
PVP together with traditional intellectual property 
regimes such as patent and trademark may provide 
adequate protection for product related to the 
agriculture sector. Since then, the number of 
applications received for the duration of 5 years from 
2008 to 2013 were 152 applications. Major 
contributors are from government research agencies, 
research universities and international companies. 
This also reflects one of the benefits of PVP is the 
ability to create a higher confidence level in releasing 
new varieties into Malaysia by international 
applicants, particularly from the Netherlands, Japan, 
USA, and New Zealand. Nevertheless, it was 
observed that there were a minimal number of 
applications from local entrepreneurs or small 
stakeholders. This is mainly due to low awareness 
on the importance of new plant variety protection 
among agricultural entrepreneurs and breeders. 
Further, in ASEAN context, Malaysia is far behind 
Indonesia, Thailand and Vietnam in PVP initiatives.

         ⎐⎐⎐⎐⎐
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The selected clones were evaluated for yield 
potential and resistance to the disease in multi-
environment trials under field conditions. 

DEVELOPING NEW AROMATIC UPLAND RICE 
CULTIVAR TO INCREASE NATIONAL RICE 
PRODUCTION IN INDONESIA
Prof. Dr. Totok Agung Dwi Haryanto
Laboratory of Plant Breeding and Biotechnology, 
Faculty of Agriculture,Jenderal Soedirman University, 
Grendeng Campus, Purwokerto, Indonesia
totokadh@yahoo.com

More than 90 percent of rice production in Indonesia 
is originated from irrigated rice area where the crop 
may be harvested twice, or three times in a part, 
every year. However, several threats such as 
decreasing of water resources, conversion of 
irrigated land, decreasing of land quality and 
instability of production as influenced by climate 
change lead to the importance of increasing upland 
rice production. The upland area in Indonesia is 
around 11.6 million ha, and is not used optimally yet 
for crop production. Upland rice being an expected 
crop which could increase upland productivity. The 
area for upland rice production is only 1.2 million ha, 
and it produces 2.6 million tons per year with 
productivity of 2.27 t per ha. Low productivity, low 
yield quality and environmental stress are example 
weaknesses of upland rice. So that development of 
aromatic upland rice with high yielding and high yield 
quality is of importance to improve upland rice quality 
and upland productivity to support Indonesia national 
rice production. We have conducted a breeding 
program to develop new upland cultivar with special 
characteristics, aromatic, in order to contribute in 
improving upland rice quality and productivity. The 
program was started from 2001. Started with 
crossing tolerant to drought upland rice, Poso and 
Danau Tempe cultivar (high-yielding upland rice, 
tolerant to drought, Indica type)with lowland aromatic 
rice, Mentikwangi (low-land aromatic rice, Javanica 
type) has been conducted in 2001. Genetic studies 
and the maternal effect of aromatic character have 
been reported (Totok et al., 2005). The pedigree has 
been selected from the F2 to F5 generation for 
aromatic upland rice lines (Totok, 2004). In 2004, 50 
selected lines of F5 were examined for their growth 
and yield performance. Among them, 25 lines were 
aromatic, and among those 25 aromatic lines, 19 
lines were high yielding in terms of grain yield per 
plant. Preliminary yield trial was conducted for 19 
lines, and 9 lines were selected as aromatic and high 
yielding upland lines (Totok and Utari, 2005). 

Furthermore, the study demonstrated its yield 
stability (Totok et al., 2008), genetic identification of 
aromatic character using MAS (marker assisted 
selection), protein contents, patent procedures and 
aromatic upland rice commercialization to support 
increasing national rice production in Indonesia 
through upland. 

CORRELATION AND PATH COEFFICIENT 
ANALYSIS FOR CANE YIELD AND QUALITY 
PARAMETERS IN SUGARCANE (SACCHARUM 
OFFICINARUM L.)
Prof. Dr.  Iftikhar Hussain Khalil 
Plant Breeding and Genetics Department, 
University of Agriculture, Peshawar, Pakistan 
drihkhalil@yahoo.com

This study was conducted at Sugar Crops Research 
Institute, Mardan, Pakistan to find out associations 
among traits and their direct and indirect effects on 
sugarcane yield.  A set of 28 sugarcane genotypes 
was evaluated in a randomized complete block 
design with three replications during 2010-11 for 12 
yield and quality traits. Highly significant genetic 
variation (P = 0.01) among genotypes was noted. 
Correlation among the traits showed that number of 
tillers were significantly correlated with internode 
length (r = 0.30*) and millable canes (r = 0.38*). 
Cane length was noted to have highly significant 
correlation with internode length (r = 0.59**). Path 
coefficient analysis revealed that tillers, cane length, 
millable canes and sucrose recovery had high direct 
effects on cane yield. Cane diameter and Brix also 
showed positive direct effect on cane yield. 
Germination, number of internodes per stalk, 
internode length, polarized sugar and purity had 
negative direct effects on cane yield. The present 
study suggests that selection based on tillers, cane 
length and recovery would be worthwhile.
However, a compromise should be made with other 
traits like purity, and internode length, through which 
they exhibited a negative indirect effect.

REINVIGORATING PLANT BREEDING IN 
MALAYSIA: AN IMPERATIVE
Prof. Dr. Mohamad bin Osman
Faculty of Plantation and Agrotechnology, 
Universiti Teknologi MARA (UiTM), Shah Alam
mbopar2004@yahoo.com

Plant breeding is an important field of research for 
improvement of yield and quality of plant production. 
In our context, the achievements of plant breeding 
have had tremendous impacts on economic and 
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national development. Plant breeding efforts have 
remarkably contributed to the development of 
superior varieties to uplift our major crops or 
commodities such as rubber, oil palm, rice, and fruits. 
For some economic crops such as rubber and oil 
palm, plant breeders have assembled considerable 
exotic germplasm across the world to broaden the 
genetic base of breeding materials, and also have 
made significant genetic gains from the well-
organised and resourceful breeding programmes. 
For other crops, breeding research and programmes 
to improve them are still not well balanced; some 
have already achieved moderate to advanced stages 
such as for papaya, cocoa and rice while some are 
still grappling with the initial or infant stage of plant 
breeding such as for roselle and stevia. The 
productivity of public plant breeding programmes 
usually relies on a long-term commitment of 
resources, adequate infrastructure support to 
maintain and preserve plant genetic materials as well 
as the expertise to undertake and oversee the 
breeding programs. Crop varieties with desirable 
genetic traits as a result of these breeding programs 
are valuable public resources. Historically, public 
plant breeders focus on the development of superior 
varieties, which are afterwards transferred to growers 
as public goods and used by them without 
restrictions. A diversity of plant varieties are also 
needed to address the growing challenges of global 
climate change, increasing pest and pathogen 
pressures, food security and safety concerns, and 
shifting consumer preferences. Several key issues 
will be discussed with regards to promoting the 
agenda of reinvigorating plant breeding in the 
country. To date, none of our local universities are 
offering specialization or major in plant breeding. 
Consequently, the number of plant breeders in public 
institutions, namely universities and research 
institutions, is very negligible compared to that of 
other fields. The number of plant breeders in private 
sector is even smaller still. Many senior plant 
breeders have retired or are on the verge of 
retirement, often without imminent replacement in the 
offing. We urgently need to take cognizance of the 
matter at hand and reverse the debilitating situation. 
In order to reinvigorate plant breeding in the country, 
it becomes imperative that we increase the number 
of needful plant breeders and plant breeding 
programmes.

         ⎐⎐⎐⎐⎐

BREEDING FOR SHALLOT, CHILLI PEPPER AND 
POTATO TO ANTICIPATE CLIMATE CHANGE
Dr. Iteu M. Hidayat
Indonesian Vegetable Research Institute, 
Lembang, Indonesia
imhidayat@yahoo.com

Shallot (Allium ascalonicum), chilli pepper 
(Capsicum sp.) and potato (Solanum tuberosum) 
are important vegetables in Indonesia, based on 
economy value and for the latest also play a role in 
food diversification. Shallot and chilli pepper are the 
main spices and condiment for almost all Indonesian 
culinary as well as food industries. Therefore, when 
supply of those commodities not in balance with 
their supply, the price increases significantly, and 
sometime this situation can influence monetary 
inflation. These crops have been given priority in 
research and development, especially to overcome 
their seed and produce availability to meet 
consumers demand at a reasonable price. Climate 
change tends to affect the growing pattern of 
agricultural crops, due to unpredictable climate 
which caused flooding, drought, pest and diseases 
epidemic etc. On the other hand, the more 
consideration of environmentally friendly horticultural 
practices and safe product, breeding objectives in 
general for shallot, chilli pepper and potato are to 
gain high yielding variety, besides tolerance to 
purple blotch and anthracnose (shallot), 
anthracnose and Gemini virus (chilli pepper), 
tolerance to late blight, heat temperature and 
drought (potato). Breeding strategy by using 
introduction, conventional hybridization and 
selection, up to 2013 allowed Indonesian Agency for 
Agriculture Research and Development (IAARD) 
registered 11, 6 and 25 varieties of shallot, chilli 
pepper and potato respectively. Two of chilli pepper 
and four potato varieties have been licensed to the 
private companies for their seed production. Other 
varieties are under dissemination program through 
demonstration plots to be introduced and promoted 
to the stakeholders.

BREEDING FOR COCOA RESISTANCE TO PEST 
AND DISEASES IN INDONESIA
Dr. Agung Wahyu Susilo
Indonesian Coffee and Cocoa 
Research Institute, Jember, Indonesia
soesiloiccri@yahoo.com

Cocoa production in Indonesia and other Asia-
Pacific regions are facing similar problem on pest 
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and disease incidence. There are three main 
common pest and disease on cocoa in that region, 
namely cocoa pod borer (CPB, Conopomorpha 
cramerella), vascular-streak dieback (Oncobasidium 
theobromae), and cocoa pod rot (Phytophthora 
palmivora) which seriously affecting decreasing 
cocoa production. Furthermore cocoa sustainability 
would depend on how success controlling the pest. 
For long term strategy, controlling the pest is using 
resistant variety as the more effective and efficient 
method that would also be environment friendly. 
Breeding on cocoa resistance to the pest and 
disease in Indonesia were carried out by recurrent 
selection approach. CPB and VSD are both endemic 
pest and diseases in Asia-Pacific region that genetic 
materials for resistance were derived by exploring 
resistant genotype through hybrid population in the 
farm. There are so many potency of recombinant 
genotype on segregating population that a few of 
which would perform resistance to the endemic pest 
and disease. The selections were carried out in the 
participatory of farmer and extension in the 
preliminary evaluation of resistant genotypes then 
the selected genotypes used for further breeding 
program. As cocoa planting material be developed by 
using both hybrid and clonal material that selection 
would focusing on population and individual basis 
through breeding population. By using those 
approach it was selected some resistant clones and 
hybrid to the pest and disease which were releasing 
as planting material for farmer. Fortunately some of 
those planting materials performing resistance to 
more than one pest or disease such Sulawesi 03, 
ICCRI 07 and MCC 02 which perform resistance to 
both CPB and VSD. More results of these breeding 
works are discussed in this paper.

PLANT BREEDING DISASTERS – A REVIEW
Dr. Ahmed Mahir Mokhtar Bakri
Research & Development, SeroQuest Sdn. Bhd., 
Shah Alam, Selangor 
ahmedmahir@yahoo.com

With over-obsession in developing high quality and 
high yielding new plant varieties, plant breeders often 
missed the importance of plant disease resistance. 
Breeding for such varieties will narrow the plant 
genetic background which is vulnerable to infection 
of disease casual micro organisms (pathogens), 
such as fungus, bacteria and virus. Such 
microorganisms are God’s creatures which also have 
the rights to survive in nature. Natural selection 
process will occur on pathogen population where the 

allele frequency (gene level) or race (organism level) 
for non virulence will be stressed and the allele 
frequency or race for virulence will be enhanced. It 
can evolve and adapt faster than new varieties are 
bred. Coupled with the reliance on only one plant 
variety, both factors will cause a catastrophe of 
mega destruction of the plant. It all started with the 
Irish Potato Famine of 1845–49. The huge 
dependency on a single potato crop (the Irish 
Lumper), and the lack of genetic variability among 
the potato plants in Ireland, were two of the factors 
why the emergence of Phytophthora infestans had 
such devastating effects in Ireland and less severe 
effects elsewhere in Europe. If the Irish had had 
more potato varieties, chances are that one variety 
would have been resistant to the blight and the 
famine’s effects would have been lessened. This 
potato blight wiped out the whole plants almost 
overnight and, worse still, it infected the tubers 
causing them to rot in storage. In a sack it infected 
from potato to potato ruining the lot. Altogether, over 
a million people in Ireland are reliably estimated to 
have died of starvation and epidemic disease 
between 1846 and 1851, and some two million 
emigrated in a period of a little more than a decade 
(1845-55), mostly to North America. The 
interorganismal genetic war (gene-to-gene) of potato 
blight will be discussed. As if the above lesson was 
not learnt, another disaster happened in 1970’s in 
the United States involving corn breeding. Southern 
corn leaf blight was due to the monoculture farming 
practices (90% of corn area) of a newly bred corn 
hybrid that has a Texas male sterile cytoplasm. This 
promotes new pathogen races and host 
vulnerability. This disease caused by Bipolaris 
maydis reached epidemic status in 1970 and 
destroyed about 15% of the corn-belt's crop 
production that year. The disease began in the 
southern United States and by mid-August had 
spread north to Minnesota and Maine. Illinois alone 
suffered a loss of 250 million bushels of corn. 
Overall, the losses to the disease were over 710 
million bushels, estimated at one billion US dollars. 
Various types of corn with normal cytoplasm (N), 
while vulnerable to Race O, have cytoplasmic 
resistance to the T-toxin of Bipolaris maydis 
(produced by Race T). This resistance owes itself to 
the absence of a gene found only in plants with 
Texas male sterile cytoplasm. Corn plants with T-
cms cytoplasm have maternally inherited the gene 
T-urf 13, which encodes for a protein component of 
the inner mitochondrial membrane. This portion of 
the mitochondria functions as T-toxin's site of action. 
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In a similar manner, Race C is only pathogenic to 
hosts with cytoplasm male-sterile C. The 
interorganismal genetic war (gene-to-gene) of 
southern corn leaf blight will be discussed. Another 
disaster (papaya dieback) yet happened in 2006. 
This time is in our very own country, Malaysia, 
involving papaya breeding. The disease resistance 
and genetic variability are again overlooked. 
Reliance on only one papaya hybrid, paiola (high 
yielding, improved shelf-life, better texture, but no 
disease resistance) made the crop vulnerable to 
papaya dieback, caused by Erwinia papaya 
(bacteria) which massively ruined the crop. The 
disease infected every part of the tree (leaves, 
stems, stalks and fruits) resulting the death of the 
tree. It lost the production of papayas up to 100%. By 
the end of 2006 it had spread to five other states on 
the west coast of the Malaysian peninsula, affecting 
about 800 ha and resulting in the destruction of more 
than 1 million trees. Total yield losses were estimated 
at 200,000 metric tonnes, equivalent to US$ 58 
million. The interorganismal genetic war (gene-to-
gene) of papaya dieback will be discussed. On the 
contrary, Cilibangi varieties were purposely bred (at 
UKM since 1978), not only for high-yielding but most 
importantly for disease resistance. Altogether six 
Cilibangi varieties were successfully developed as 
backups which can lessen the chances of chilli 
destruction by diseases. Currently, Cilibangi has a 
great demand and commercialization of its planting 
materials is ongoing.

GENETIC DIVERSITY AND MARKER-TRAIT 
ASSOCIATIONS IN A COLLECTION OF 
JATROPHA ACCESSIONS IN MALAYSIA
Dr. Pedram Kashiani
Department of Crop Science, 
Faculty of Agriculture, UPM, Selangor 
pedram@upm.edu.my

Jatropha curcas L. (2n = 2x = 22) is one of the 
promising energy species for future oil and biodiesel 
production in the world but has not yet received 
much genetic improvement. It is widely spread in 
many tropical and subtropical countries. Malaysia 
with its tropical environment is a suitable niche for 
growth and development of this species. The main 
objective of the current study was to collect jatropha 
germplasm and characterize its diversity and marker-
trait associations. For this purpose, 68 jatropha 
accessions were collected throughout Peninsular 
Malaysia. The phenotypic evaluation of the 
accessions was carried out in a replicated cyclic 

incomplete block design. Phenotypic data were 
collected for both pre- and post-harvest traits, 
including plant height, collar diameter, number of 
primary branches, total number of branches, number 
of female flowers per cluster, number of fruits per 
cluster, total number of seeds, total seed weight and 
percentage of oil content. The accessions exhibited 
a wide range of phenotypic variation for agronomic 
traits. This indicates that there were great genetic 
variability and high degree of genetic diversity 
among the accessions which could be used for 
marker-trait association mapping. One hundred and 
sixty five Simple Sequence Repeat motifs (SSRs) 
covering all 11 linkage groups in jatropha were 
selected for a genome-wide association study. Prior 
to association mapping, population structure was 
assessed based on allele frequency using Bayesian 
model based approach, identifying six main heterotic 
groups among the accessions. The average of 
replicated phenotypic data for each trait was used 
for marker association study. Association analysis 
was performed with 10,000 permutation replicates to 
determine chromosome-wise and genome-wise 
significance levels of association tests. In total, 32 
significant marker-trait associations were identified 
when significance level was set at p<0.01.  This was 
done to reduce probability of false positive 
associations (Type I error). Seven SSR markers 
located on Linkage Group 6 were in significant 
associations with the phenotypic traits measured, 
while none of the SSR markers located on Linkage 
Group 8 was in association with any traits. Based on 
marker-trait association analysis, eight SSR markers 
were significantly associated with seed oil 
percentage, six with plant height, five with collar 
diameter, four with total number of branches, four 
with number of female flowers per cluster, three with 
number of fruits per cluster and two with total seed 
weight. In conclusion, it should be considered that 
the present study is the first report on marker trait 
association mapping in Jatropha curcas. Significant 
associations identified in this study can be utilized 
as a powerful tool for uncovering potential QTL-
allele matrix for initiating marker-assisted breeding 
in jatropha by integrating more markers in the 
association regions affecting important agronomic 
traits. This can lead to production of a local jatropha 
variety with superior characteristics.
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ingredients to spice up their life. Growing interest in 
pharmaceutical industry in the search for natural 
resources of new drugs has led to intensive and 
destructive harvesting of many medicinal plants 
including Tongkat Ali (Eurycoma longifolia) and 
Kacip Fatimah (Labisia pumila) found in natural 
forest. Their availability in the forest has been 
depleted due to over exploitation to cater for the 
industries. The situation is worsening with very little 
and limited research fund made available to 
breeding program. It is projected that many 
medicinal plant species will be facing extinction or 
severe genetic loss and shortage of raw materials to 
the industries would be unavoidable. To ensure a 
continuous supply of these potential herbs, Plant 
Improvement Programme from Forest Research 
Institute Malaysia (FRIM) has come up with ex-situ 
conservation through establishment of germplasm 
and breeding strategy to produce high quality 
planting materials of these species for commercial 
production. This paper discusses the collection, 
selection, propagation and establishment of clonal 
bank/germplasm of these two potential species. This 
is the first stage of a breeding program of these 
species in order to generate improved and high 
quality plant materials to meet increasing demand 
by the herbal industry. 

MUTATION BREEDING IN TROPICAL FRUITS
Dr. Rusli Ibrahim
Malaysian Nuclear Agency, 
Agrotechnology & Biosciences Division, Bangi
rusli_ibrahim@nuclearmalaysia.gov.my

Improvement of crop production has become the 
highest priority in Malaysia, as in other regions. 
Breeding superior varieties is often the only feasible 
solution where inputs are limited; well adapted 
varieties are required to meet specific agro-
environmental conditions. Such varieties provide 
yield stability on an economically required level. The 
most important and common factors limiting crop 
production are abiotic and biotic such as drought as 
well as diseases and pests. Modern biotechnology 
and induced mutations offer new means and 
significant potential to breed desired varieties in a 
relatively short time. Additionally, both approaches 
facilitate the breeding of some vegetatively 
propagated fruit crops such as banana and papaya 
which until now were improved mainly through 
selection of rare spontaneous mutants in natural or 
cultivated populations. Induced mutations are highly 
effective in enhancing natural genetic resources, 

SCREENING OF SOYBEAN LINES WITH HIGH 
PROTEIN CONTENT
Dr. Tamara Li
Institute of Plant Biology and Biotechnology, 
Almaty, Kazakhstan
tamaralee05@gmail.com

One of the cornerstones of modern soybean 
breeding is improvement of the grain quality: the 
achievement of the high protein content, optimization 
of its qualitative composition, low content of anti-
nutritional substances, improved taste, good 
technological quality. Currently, there is a few 
available informations about the biochemical and 
genetic mechanisms that regulate the concentration 
of protein in soybean seeds. The results showed that 
the high concentration of proteins in soybean seeds 
is linked with the expression of glycinin and beta-
glycinin subunits during seed maturation. Soybean is 
a source not only of the protein, but also the oil 
content in the seeds ranges from 16 to 27%. The 
phospholipids content in soybean seeds ranges from 
1.6 to 2.2%. Phospholipids promote regeneration of 
membranes, increase detoxification ability of the 
liver, possess antioxidant activity, reduce diabetics 
need in insulin, prevent degenerative changes in the 
nerve cells, muscles, and strengthen blood 
capillaries. Asparagine (Asn) is the preferred 
transport molecule of the amide because of the high 
ratio of nitrogen to carbon (2N: 4C against 2N: 5C). 
In plants Asn is synthesized from glutamine, 
aspartate and ATP in a reaction catalyzed by the 
enzyme asparagine synthetase (AsnS). The high 
protein content is considered as an important 
qualitative characteristic for most crops, including 
soybeans, corn and wheat. Varieties of soybeans, 
corn and wheat with high protein content are isolated 
by conventional breeding. However, there is a great 
need to improve the existing level of the protein in 
cereal crops, particularly soybeans and corn, for the 
needs of mankind as well as an animal feed.

PRODUCTION OF HIGH QUALITY PLANTING 
MATERIALS OF EURYCOMA LONGIFOLIA AND 
LABISIA PUMILA IN FRIM: STATUS, 
ACHIEVEMENT AND THE WAY FORWARD
Dr. Mohd. Zaki Abdullah
Plant Improvement Programme, 
Forest Biotechnology Division, FRIM, Kepong
zaky@frim.gov.my

Nowadays, people are very concern about health 
and most of them claim that herbs are one of the 
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and have significantly assisted in developing 
improved fruit cultivars. Mutations can be induced by 
physical and chemical mutagens. Important 
agronomic traits improved by induced mutations in 
some major fruits include disease resistance (in 
Japanese pear and peach), seedlessness (in citrus, 
guava), reduced height (in papaya, pomegranate), 
and earliness (in banana, apple). The selection of an 
appropriate technology is very important for mutation 
induction and the selection of mutants. Advances in 
plant tissue culture and plant molecular biology can 
be integrated with conventional techniques in 
generating new mutations. Genetic improvement of 
tropical and subtropical fruits is essential for 
increasing fruit production. The major problems 
facing fruit tree breeding are long juvenile periods, 
unavailability of suitable germplasm, and large tree 
size. The exploitation of genetic variation, natural or 
induced, assists greatly in the genetic improvement 
of fruit trees. Deforestation and other factors have 
restricted the availability of suitable natural 
germplasm for fruit breeding. Recent 
biotechnological techniques have the potential to 
provide sufficient methods of vegetative propagation, 
genetic improvement through improved mutation and 
screening techniques and genetic transformation. 
The particular advances which hold significance for 
the application of mutation technologies to tropical 
fruit trees are plant tissue culture and plant molecular 
biology, which can now be integrated with 
conventional techniques in generating new 
mutations. There is great potential in improving 
tropical and subtropical fruit crops using gamma 
irradiation together with plant tissue culture, in vitro 
mutagenesis and selection, molecular markers and 
conventional propagation methods. This paper 
described the work that had been done on mutation 
breeding of tropical fruits of economic importance to 
Malaysia such as banana, papaya and pineapple 
with the application of bioreactor technology for plant 
improvement and mass propagation of planting 
materials.

CHROMOSOME-CENTRIC APPROACH TO PLANT 
GENOME MAPPING AND SEQUENCING FOR 
PLANT BREEDING
Prof. Dr. Jaroslav Dolezel
Institute of Experimental Botany, Centre of the 
Region Hana for Biotechnological and Agricultural 
Research, Olomouc, Czech Republic
dolezel@ueb.cas.cz

There is an urgent need to accelerate breeding of 
food and industrial crops to feed the growing human 

population and support bio-based economy. Next-
generation breeding, which utilizes new 
technologies and techniques, should play a major 
role in these efforts. Its application requires good 
knowledge of nuclear genome, but in many crops 
reference genome sequence is not available and the 
knowledge of nuclear genome structure and function 
remains fragmentary. The production of reference 
genome sequence may be hampered by large 
genome size and DNA sequence redundancy. We 
have been developing chromosome-centric 
approaches to overcome these difficulties, to 
simplify genome mapping, sequencing, development 
of molecular markers and gene cloning. The 
chromosome-centric strategy builds on the fact that 
nuclear genomes are organized into subunits called 
chromosomes. The chromosomes, which are small 
and defined parts of a nuclear genome, can be 
separated by flow cytometry and their DNA is 
suitable for all methods of molecular biology and 
genomics. The application of chromosome-centric 
approaches stimulated a rapid advance in genomics 
of species, which were considered intractable using 
whole genome strategies. In one of them, hexaploid 
wheat, large-insert BAC libraries were constructed 
from all chromosomes and their availability 
facilitates positional gene cloning, construction of 
ready to sequence physical maps and production of 
reference genome sequence. Apart from reducing 
the template complexity, the chromosome-centric 
approach avoids problems due to the presence of 
homoeologues sequences in polyploids. Next-
generation sequencing of DNA amplified from small 
numbers of flow-sorted chromosomes, or even from 
a single copy of a chromosome, enables 
identification of a majority of genic sequences and 
development of virtual gene order maps. Recent 
results demonstrate a suitability of flow-sorted 
chromosomes for construction of long-range optical 
maps, which greatly support the production of 
reference genome sequences and thus the 
generation of the much needed knowledge and tools 
for next-generation breeding.

BREEDING GUAVA IN MALAYSIA
Dr. Abd. Rahman Milan
Horticulture Research Centre, Serdang 
abdrahmanmilan@gmail.com

Breeding perennial crops take longer durations to 
bear result especially dealing with vegetative 
propagated tropical fruits. Even though guava was 
given less priority in research support but they are 
contributing to significant income as export 
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commodities. Guava is non-indigenous fruit that 
origin from Central America and domesticated in 
Malaysia. Commercial planting of guava mostly used 
old varieties that selected by farmers that have many 
disadvantages. The breeding program for guava was 
started in 2004 with the objective of resistance to 
root knot nematodes. Since guava is non-indigenous 
crop, breeding guava was started with the collection 
to increase the gene pool of guava in MARDI. The 
breeding work started with prospecting for resistance 
genes for root knot nematodes that might exist in the 
wild grown of guava. The guava was collected as 
seed and grows in the form of seedling for 
inoculation and screening. A total of 195 accessions 
was collected and screened for resistance to root 
knot nematode. The collection indicated that guava 
was mostly found in western part of Peninsular 
Malaysia and was planted commercially in the same 
region. Nematode screening shows that 2 
accessions were identified to be resistance to root 
knot nematode and graft-compatible with local 
commercial clones of guava. The resistance plants 
could also be used as a rootstock or parent for guava 
improvement programmed against root-knot 
nematode. Hybridisation programme using 14 
parents with specific objectives produce 2782 lines 
and still in the evaluation plots. At the moments 21 
lines were already flowering and fruiting. The final 
result is to produce guava processing-type that has 
pink flesh, high yield and resistance to root knot 
nematode.

ACHIEVEMENTS THROUGH HEVEA BREEDING 
PROGRAMME AND SELECTION IN MALAYSIA
Zarawi bin Ab Ghani
Malaysian Rubber Board, Sg. Buloh
zarawi@lgm.gov.my

Development of improved Hevea clones through 
rubber breeding programme is considered as the top 
priority as natural rubber is one of the most important 
industrial raw materials in the world. Rubber 
breeding programme has been carried out since 
1928 in Malaysia and continuously expanded until 
today. Breeding and selection procedures started 
from hand pollination, seedling trials, small-scale 
clone trials and large-scale clone trials. Clones with 
high production of latex yield, good growth 
performance and desirable secondary characteristics 
were selected and recommended for planting. 
Currently, a total of 192 clones have been developed 
through rubber breeding programme. Mean yield of 
clones series introduced were compared whereby 

the yield increased from 1,422 kg/ha/yr (RRIM 501) 
for RRIM 500 series clone to 1,990 kg/ha/yr (RRIM 
600) for RRIM 600 series clone. The yield constantly 
increased to 2,126 kg/ha/yr (RRIM 712) for RRIM 
700 series clone. However, the yield dropped 
to1,726 kg/ha/yr (RRIM 805) when RRIM 800 series 
clones were introduced which can be explained as 
inbreeding depression where plants were breed 
closely with genetically related parents. With the 
intention of overcome the narrow genetic base, 
introductions of new genetic materials has been 
carried out in breeding programme. Latex yield 
production was improved from 1,971 kg/ha/yr 
(RRIM901) for RRIM 900 series clone to 1,983 kg/
ha/yr (RRIM 2002) for RRIM 2000 series clone and 
2,276 kg/ha/yr (RRIM 3001) for RRIM 3000 series 
clone. Hybridization of oriental clones with new 
genetic materials has improved latex yield 
production as well as growth vigour. Therefore, it is 
presumably that the introduction of new genetic 
materials into the rubber breeding programme are 
essential to improving the quality of future planting 
materials.

GENETICS-BASED STUDIES ON HEAT 
TOLERANCE IN RICE (ORYZA SATIVA L.) – THE 
INITIAL STEP
Dr. Bui Chi Buu
Institute of Agricultural Science for 
Southern Vietnam, Vietnam
buichibuu@hcm.vnn.vn

A total of 310 lines (BC2F2) derived from the cross 
of OM5930/N22 were evaluated for heat stress at 
flowering. Genetic map was set up with 264 
polymorphic SSRs to detect linkage to the target 
traits. The map covers 2,741.63 cM with an average 
interval of 10.55 cM between marker loci. Markers 
associated with heat tolerance were located mostly 
on chromosomes 3, 4, 6, 8, 10, and 11. The 
proportion of phenotypic variation explained by each 
QTL ranged from markers RM3586, RM160 on 
chromosome 3 and RM3735 on chromosome 4 as 
36.2, 17.1 and 32.6%, respectively. Four QTLs were 
detected for filled grains per panicle on chromosome 
4 at the interval of RM468-RM7076 and RM241 –
RM26212, explaining 13.1% and 31.0% of the total 
phenotypic variation, respectively. Two QTLs 
controlling unfilled grain percentage was also 
detected at loci RM554, RM3686 on chromosome 3 
explaining only 25.0% and 11.2% of the total 
phenotypic variance. One QTL was detected for 
1,000-grain weight located at the locus RM103 on 
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chromosome 6, explaining 30.6% of the total 
phenotypic variance. A single QTL at the locus 
RM5749 on chromosome 4 was identified explaining 
10.8% of the total phenotypic variance of grain yield. 
Attentions were paid to the interval of RM3586- 
RM160 on chromosome 3 at the range of 10.1 cM for 
heat tolerance score. HSPs (heat shock proteins) 
were detected in promising genotypes after heat 
stress as OM8108, TLR392, TLR395, and TLR397.

MUSHROOM BREEDING - THE CHALLENGES
Prof. Dr. Vikineswary Sabaratnam
Mushroom Research Centre and Institute of 
Biological Sciences, Faculty of Science, 
University of Malaya, Kuala Lumpur 
viki@um.edu.my

Commercial mushroom production is dependent on 
the quality and not the quantity of the spawn that is 
used to inoculate the substrates. Domestication and 
continuous commercial cultivation of wild edible and 
medicinal mushroom species may lead to loss of 
genetic diversity and inbreeding effects such as low 
yields, loss of biosynthetic capabilities and increased 
susceptibility to pests and disease. Improved 
commercially important mushroom strains via 
systematic breeding programs are deemed very 
crucial to maintain an economically viable mushroom 
industry. New strains are generated through a range 
of breeding methods - domestication of new wild 
mushrooms, programmed mutations and cross-
breeding to reduce contamination rates, enhance 
growth and productivity. All these methods have their 
merits and limitations. In the recent years 
crossbreeding has gained recognition and maybe 
one way to generate desired hybrids. The generation 
of interspecific hybrids can be achieved by selecting 
the desired characteristics from different strains into 
hybrids for the production of mushrooms of high 
quality and yield. There are, however, a number of 
issues to be addressed. The selection of the parental 
strains for the crossbreeding program hinges on the 
availability of sufficient genetic diversity from 
growers/relevant culture collections. Next, the 
accurate identification of the taxonomic position of 
taxa is essential. Further, the hybrids have to adapt 
to the cultivation environment and methods have to 
be developed to track hybrids that remain stable 
amidst various environmental and ecological 
variations.

         ⎐⎐⎐⎐⎐

GROWTH AND EURYCOMANONE CONTENT 
PERFORMANCE OF MALAYSIAN TONGKAT ALI 
GERMPLASM
Mr. Sentoor Kumaran
Rice and Industrial Crops Research Centre, 
MARDI Hilir Perak
sentoor@mardi.gov.my

Eurycoma longifolia or better known as tongkat ali in 
Malaysia is a herb used mainly as general tonic, 
aphrodisiac and antipyretics. It belongs to the 
Simaroubaceae family and found mainly in lowland 
forest of Malaysia. In this study, ten accessions of 
tongkat ali were collected from Peninsular Malaysian 
forest for evaluation for viability in non shade 
growing condition, growth and yield performance 
and heritability of traits and correlation analysis. The 
accessions were planted in RCBD experimental 
design in three replicates in MARDI Serdang. 
Between the accessions significant differences were 
observed in plant height, girth size, number of 
leaflets per rachis, rachis length and lateral root 
weight at P<0.01-. Accessions MEL 05 and MEL10 
expressed highest trait of plant height and MEL 10 
showed biggest girth size between the ten 
accessions. Total root weight and tap root length 
characters were found to be significantly different in 
ten accessions of tongkat ali at P<0.05. MEL 08 had 
the highest total root yield. MEL 03, MEL 09, MEL 15 
and MEL 18 were accessions with longer tap root 
length. Heritability estimates showed five characters 
of tongkat ali had values above 35% which were 
number of leaflets per rachis (69.1%), rachis length 
(95.3%), total root yield (38.7%), lateral root yield 
weight (48.1%) and tap root length (44.9%). Four 
morphological characters showed high GA (%) were 
rachis length (17.2%), total root weight (27.7%), 
lateral root weight (59.5%) and tap root length 
(15.8%). Lateral root weight was positively 
correlated by total root weight. The accession MEL 
12 had the highest concentrate of eurycomanone in 
tap root powder (8.3 mg) and followed by MEL 03 
(7.6 mg). MEL 18 had the highest concentration of 
eurycomanone in their lateral roots. 

         ⎐⎐⎐⎐⎐
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BREEDING STRATEGIES FOR OIL PALM: 
KULIM’S PERSPECTIVE
Mr. Mohd. Isa Zainol Abidin
EPA Management Sdn. Bhd., Kota Tinggi 
mohd_isa@kulim.com.my

Kulim (M) Bhd commenced its oil palm breeding 
programmes in 1991. The Phase 1 genetic materials 
derived from Sabah Breeding Programme obtained 
through Malaysian Palm Oil Board (MPOB) then 
PORIM. Its Phase 2 materials were brought in from 
Dami New Britain palm Oil Limited in Papua New 
Guinea in 1999. The primary objective is to produce 
DxP elite planting materials for in-house requirement 
and also external growers. Being a new seed 
producer and to be competitive, Kulim applied 
various conventional approaches in its oil palm 
breeding programme such as Modified Recurrent 
Selection (MRS) for parental selection and Single 
Seed Descent (SSD) method
to create inbred lines. A more meaningful breeding 
design such as Connected Mating Design was also 
applied. The genomic tools such as genetic 
fingerprinting, DNA testing and DNA profiling were 
applied for parental identification and illegitimacy 
testing. Application of genetic mapping for shell gene 
developed by MPOB allows the screening of duras 
from TxT and TxP crosses. The combinations of 
conventional and molecular techniques enable Kulim 
to accelerate its breeding and selection programmes.

BREEDING OF LOCAL HIGH-YIELDING HYBRID 
RICE VARIETIES UNDER MALAYSIAN 
ENVIRONMENTS
Dr. Chen Jun Xing 
Director R&D, RB Biotech Sdn. Bhd., 
Tambun Tulang, Perlis
cjunxing@gmail.com

RB Biotech Sdn. Bhd was formed in 2005 to 
undertake research and development into hybrid 
paddy cultivation in Malaysia. Foreign hybrid 
varieties were found poor adaptability in local 
conditions, which has been widely acknowledged in 
many national hybrid rice breeding projects in the 
world. We are developing high-yielding tropical rice 
hybrids with premium quality under local 
environments. SIRAJ was released for commercial 
implementation in 2011 and is so far the first and the 
only hybrid cultivar endorsed by MARDI and MOA in 
the country. SIRAJ has shown 10~30% yield 
advantage over inbred varieties throughout the 
country. Currently, three-line approach is being 

employed in our hybrid-breeding program. To date, a 
widely diversified and informative gene bank is 
established at our R&D center in Perlis. SIRAJ 2 is 
the second hybrid variety to be released in meeting 
the demand of local market, which using MR220 as 
its restorer. Quite number of hybrid candidates are 
being further evaluated at our breeding trials, which 
will enrich the biodiversity of the paddy plantation in 
Malaysia. Our hybrid rice R&D center serves as a 
comprehensive platform to conduct research 
activities on molecular genetics and heterosis 
exploitation, grain quality, nutrition and post-harvest 
processing, tissue culture, insects control & 
diseases prevention, general agronomics.
Challenges and constraints to implement hybrid rice 
technology in Malaysia include: Suitable land for 
commercial hybrid seed production, lack of local 
researchers and work force to upscale our 
commercial operations, continuous government 
supports on policy and finance to strengthen hybrid 
rice industry, encourage private sectors into hybrid 
breeding and the hybrid paddy industry, changing 
the mindset of farmers to adopt precise paddy 
farming

MUTATION BREEDING FOR IMPROVING 
ORNAMENTAL PLANTS IN MALAYSIA
Dr. Zaiton Ahmad
Agrotechnology & Biosciences Division, 
Malaysian Nuclear Agency, Bangi
ZaitonAhmad@nuclearmalaysia.gov.my

For many years ionizing radiation has been 
successfully applied in mutation breeding research 
worldwide to develop new varieties of crop plants. 
Realizing the economic importance of floriculture 
industry in Malaysia, Malaysian Nuclear Agency 
(Nuclear Malaysia) has started mutation breeding 
research to improve various ornamental plant 
varieties since early 1990s. The research initially 
involved “conventional” mutation breeding method, 
but later incorporated modern biotechnology 
techniques such as in vitro mutagenesis and 
molecular biology into the breeding program. To 
date Nuclear Malaysia has developed 27 new 
varieties of ornamental and landscaping plants and 
seven of them have been filed under Plant New 
Variety Protection Act in Malaysia. These new 
varieties have been transferred to various end 
users, private nurseries and government agencies 
through collaborations and partnerships. Being the 
centre for nuclear applications in the country, 
Nuclear Malaysia also provides trainings, 
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The study of advanced wheat lines showed that the 
most perspective according to productivity and leaf 
rust resistance are 10 lines – candidate to new 
cultivars: 842, 843, 844,845, 846, 847, 848, 849, 
850, 851, 852, 853, 854 and 855. Molecular 
screening has shown that sources of Lr10 are 
Almaly/Opata85/3 and $%&%' 2/137.2006/3. 
Presence of Lr29 was confirmed in 5 lines: 
#3Almaly/Opata85, #1Almaly/Oxley1, #23/Kupava/
19, #2Sanzar/RWKLDN9 and #16Almaly/Oxley/9. 
Two genes Lr10 and Lr29 at the same time were 
present in
Almaly/Opata85/3. Our results provide an 
opportunity to move the breeding process in 
Kazakhstan to a new scientific level through the use 
of technology marker assisted selection.

ESTIMATION OF GENETIC DIVERSITY AMONG 
148 EXOTIC RICE (ORYZA SATIVA L.) 
GENOTYPES
Dr. M. Ariful Islam
Department of Genetics and Plant Breeding, EXIM 
Bank Agricultural University, Chapainawabgonj, 
Bangladesh
i.aarif@yahoo.com

Genetic divergence is one of the criteria of parent 
selection. It is the function of heterosis. The 
availability of transgressive segregant in any 
breeding program depends upon the divergence of 
involving parents Therefore, to detect genetic, 
environmental and phenotypic correlations among 
the morphological, physiological and reproductive 
traits, to assess the character association and 
contribution of characters towards yield potential 
and to estimate genetic diversity among the exotic 
genotypes the experiment was carried out at the 
experimental farm of Department of Genetics and 
Plant Breeding, Bangabandhu Sheikh Mujibur 
Rahman Agricultural University, Gazipur-Bangladesh 
during winter 2011. The highest intra cluster 
distance was found within VII (7.560) representing 
heterogeneity between the genotypes of this cluster. 
While the lowest intra cluster distance was found 
within II (1.380) and IV (1.380) representing 
homogeneity between the genotypes of this cluster 
Selection of suitable parents from this cluster might 
be effective. It was favored to decide that intra-
cluster diversity was the highest in cluster VII. The 
highest inter cluster distance was found between the 
clusters I and IX (21.384) followed by clusters I and 
II (16.663) representing the genotypes between 
these cluster are more diverged. The inter cluster 

consultations and services for mutation breeding 
research to scientists from universities and 
government agencies as well as private growers and 
foreign scientists. 

MARKER-ASSISTED SELECTION FOR WHEAT 
RUST RESISTANCE
Dr. Alma Kokhmetova
Institute of Plant Biology and Biotechnology, 
Almaty, Kazakhstan
gen_kalma@mail.ru

Wheat rust diseases are a major cause of yield 
losses of this crop. Yellow (Puccinia striiformis f. sp. 
tritici) and leaf (Puccinia recondita Rob. et Desm f. 
tritici Eriks) rusts are of the most widespread and 
dangerous diseases of wheat in Central Asia and 
Kazakhstan as it adversely affects both yield and 
quality. Use of genetic host resistance is the most 
effective, economical and environmentally safe 
method of controlling stripe and leaf rust that allow to 
eliminate the use of fungicides and minimize crop 
losses from this disease. Application of molecular 
markers allows one to identify effective resistance 
genes in varieties and hybrids, which speeds up 
selection of the target genotypes and increases the 
efficiency of breeding process. Due to the threat of 
development epiphytoties rust disease it is 
necessary to identify new donors of resistance to 
yellow and leaf rust and creation on their basis of 
wheat breeding material. As a result 
phytopathological assesses susceptibility to rust on 
infectious background we have selected a number of 
samples resistant to Puccinia striiformis and Puccinia 
recondita f. sp. tritici. In the present study, attention 
was drawn to the part of the effective resistance 
genes to yellow and leaf rust – Yr5, Yr10 Yr15, as 
well as gene complex Lr26/Sr31/Yr9/Pm8 and Yr18/
Lr34, which were identified in the process of 
molecular screening of wheat germplasm. Using 
molecular markers gene Yr5 identified in 1 sample, 
Yr10 – in 5, Yr15 – in 2, complex of resistance genes 
Lr26/Sr31/Yr9/Pm8 – in 3 and gene complex Yr18/
Lr34 – in 6 samples. The most valuable donors of 
rust resistance are cultivars Mereke 70 and Akdala 
with 2 identified rust resistance genes. In cv. Mereke 
70 highly efficient genes Yr10 and Yr18/Lr34 and in 
cv. Dastan Yr10 and Yr15 were identified. The results 
are used in Kazakhstan to create yellow and leaf rust 
resistant wheat varieties using MAS breeding. In this 
study we are using DNA markers for direct selection 
by means of markers and for looking of rust 
resistance genes in advanced wheat breeding lines. 
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distances in all of the clusters were higher than the 
intra cluster distances suggesting wider genetic 
diversity among the genotype of different groups. 
While the genotypes belonging to cluster I & VIII 
(2.453) as well as V& VIII (2.986) were least diverse 
responding the genotypes if crossed between these 
clusters will not be effective. The value of Vector I 
and Vector II revealed that both vector had positive 
values for number of tillers per hill (0.180 and 0.349), 
number of panicle per hill (0.280 and 0.270), Days to 
80% flowering (0.031 and 0.237), pollen fertility 
percent (0.282 and 0.254), number of unfilled grain 
per panicle (0.216 and 0.325), % spikelet sterility 
(0.296 and 0.282), number of primary branches per 
panicle (0.285 and 0.255) and number of secondary 
branches per panicle (0.286 and 0.262) indicating 
the highest contribution of this traits towards the 
divergence among 148 exotic genotypes of rice.

RICE BREEDING IN MARDI: REALISING SELF 
SUFFICIENCY BY 2020
Dr. Asfaliza Ramli
Rice Research Centre, MARDI Seberang Perai
asfaliza@mardi.gov.my

Rice research is a major focus area of the Malaysian 
Agricultural Research and Development Institute 
(MARDI). Since its establishment, 38 rice varieties 
have been released. Of these varieties, 3 are 
fragrant and other 3 are glutinous rice. The most 
successful varieties were MR 84 and MR 219, which 
have been planted for almost 28 consecutive 
seasons. Recent varieties, such as MR 263 and MR 
269, have experienced increased adoption by 
farmers, and the introduction of MR 220CL1 has 
successfully controlled weedy rice infestation. In 
addition to these varieties, MRQ 76 was released in 
2012 as a new fragrant rice variety. MRQ 74 and 
MRQ 76 are fragrant rice varieties for Entry Point 
Project #9 (EPP 9) under the National Key Economic 
Area (NKEA), which is part of the government 
initiative under the agricultural sector. These varieties 
are planted in the non-granary and the production of 
fragrant rice has been commercialised by selected 
Anchor Companies. Upcoming varieties include MR 
278, which recorded the highest yield of 9 to 11 
tonnes/hectare, especially in MADA in the MS 
2012/2013 and OS 2013, and MRIA 1, which is a 
variety for aerobic conditions that has fulfilled 
upscaling activity. Both of these varieties will be 
released during MAHA 2014. These varieties 
resulted from different rice breeding programmes 
that bred specifically for high yield, resistance to 

biotic and abiotic stresses, specialty rice, aerobic 
conditions and hybrid rice. The breeding approach 
that is most frequently used by breeders is the 
pedigree system. Usually, a targeted trait is 
identified prior to the crossing and tracking of the 
desired traits that are intuitively carried out during 
the selection. Tremendous progress has been made 
through molecular sciences, forming a new frontier. 
Rice microsatellite markers (RM) are most 
commonly used for inheritance studies and 
screening for pests, diseases, and quality traits, 
such as fragrance. In addition, healthy rice is 
important to rice consumers; therefore, health is 
another important trait that requires study, including 
antioxidant properties in coloured rice, GABA and 
oryzanol. The anticipation of breeding tools, such as 
molecular approaches and metabolomics, would
strengthen conventional rice breeding, and more 
varieties would be able to developed.

GENETIC VARIABILITY AND DIVERSITY OF 
MUTANT LINES OF MR219 RICE VARIETY USING 
QUANTITATIVE TRAITS AND MOLECULAR 
MARKERS
Mr. Oladosu Yusuff
Institute of Tropical Agriculture, 
Universiti Putra Malaysia, Serdang
yussufadeniyi@yahoo.com

Increasing genetic variability with mutagenic agents 
has been broadly employed in plant breeding 
because this method alters one or more desirable 
traits, creating an effective breeding programme. 
Based on this background, this study was performed 
to evaluate the genetic diversity of derived rice 
mutant lines using quantitative traits and Inter-
Simple Sequence Repeats (ISSR) molecular 
markers, and to establish the relation between yield 
and its components using multivariate analysis to 
select the best genotype in grain yield. A field 
evaluation was conducted repeatedly in two different 
locations (UPM Serdang, Selangor and Melor, 
Kelantan) on M4 generation of 31 developed mutant 
lines and their parent (MR219). From data collected 
on quantitative traits, analysis of variance, variance 
components, heritability, genotypic and phenotypic 
coefficient variation, and expected genetic advance 
were estimated. All the vegetative and yield traits 
showed significant variations among the genotypes. 
Additionally, all of the traits correlated positively with 
the final yield, except number of tillers. To 
compliment this study, molecular methods were 
used to further confirm the outcome of this research 
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and establishing the relation between the two 
methods. A total of 25 ISSR molecular markers were 
used for determining cultivar identities and assessing 
their genetic diversity. The selected primers 
generated polymorphic bands with an average 
number of 18 per primer. Cluster analysis was 
achieved through Un-weighted Paired Group of 
Arithmetic Means (UPGMA) using similarity 
coefficients. Through this, all the genotypes were 
grouped into six clusters. Thus, the hybridisation of 
cluster I with clusters V or VI could be used to attain 
higher heterosis or vigour among the genotypes. 
Evaluation over two locations shows that mutant 
lines ML21, ML10, ML4, ML6 and ML9 performed 
better in terms of yield production compared to other 
mutants. Therefore, these genotypes are suggested 
for multi-location trials. Morphological traits and 
molecular methods are useful tools for assessing the 
genetic variability and diversity of the mutant rice 
genotypes.

SEMI-DWARF PLANTING MATERIAL TO 
INCREASE HARVESTING EFFICIENCY IN OIL 
PALM
Ms. Siti Khadijah Mohd. Rais
Sime Darby Research Sdn. Bhd., Banting
siti.khadijah.rais@simedarby.com

One of the key challenges in oil palm industry is to 
improve harvesting efficiency due to strength, skills 
needed and determine the ripeness for harvesting. 
Development of semi-dwarf planting materials is the 
breeding strategy to improve the harvesting 
efficiency. Sime Darby has vast collection of oil palm 
germplasm and within these contained potential 
populations for semi-dwarf material development. 
Since the past 30 years, extensive selection and 
testing have been carried out to evaluate semi-dwarf 
populations and determine the potential populations 
with semi dwarf trait. We found that to obtain 
uniformed semi dwarf DXP materials, both male and 
female parents need to possess semi dwarf trait. The 
latest progeny testing results showed that Kulai- 
Nigerian x URT-Calabar and Gunung Melayu x 
Dumpy AVROS DXP populations can be the 
promising future semi dwarf DXP planting materials. 
Gunung Melayu x Dumpy AVROS DXP gave higher 
yield with high bunch weight compared to Kulai-
Nigerian x URT-Calabar DXP and both produced 
good bunch component characteristics. Short stem 
character of both materials was found to be highly 
heritable and not correlated with oil yield. Kulai-
Nigerian x URT-Calabar DXP found to produce 
slower height increment compared to Gunung 
Melayu x Dumpy AVROS DXP.  

MORPHOLOGICAL, PHYSIOLOGICAL AND 
MOLECULAR CHARACTERIZATION OF CHILI 
PEPPER GENOTYPES FOR HEAT TOLERANCE
Mr. Usman Magaji
Institute of Tropical Agriculture, UPM, Serdang 
magajiusma0@gmail.com

Terminal heat stress leads to change in the various 
parameters, such as heat shock protein genes and 
cell membrane thermostability, in chili pepper and is 
an important component of thermotolerance 
capacity. Experiments were carried out at 
Agrotechnology Unit, Agro Gene Bank and the Plant 
Physiology Laboratory, Institute of Tropical 
Agriculture, Universiti Putra Malaysia to study the 
mechanisms for heat tolerance in chili pepper. To 
assess these mechanisms, 36 genotypes were 
evaluated for morpho-physiological characters, 
cellular membrane thermostability (CMT) and for 
HSP70 gene expression. Significant (p <0.05) 
variation was observed among the genotypes for all 
the characters with AVPP9905 (1144.3 g) and Kulai 
(818.1 g) recording the highest yield per plant 
except chlorophyll content and days to flowering. 
The plants for CMT and HSP70 gene experiments 
were grown in experimental plant growth chamber 
for 4-8 weeks after sowing. The mean value of CMT 
indicates in most of the genotypes that membrane 
integrity was not damaged by the high temperature 
treatment (501/4C), with a mean value of 64.64%. 
The genotypes were classified based on heat 
tolerant (>60%), moderately tolerant (30%-60%) and 
susceptible (<30%). Genotypes AVPP0702, 
AVPP0116 and AVPP9905 recorded the highest 
CMTs, at 89.27%, 89.27% and 85.10% respectively. 
AVPP9703 and AVPP0002 gave CMTs of 15.87% 
and 18.43%, respectively which might indicate their 
sensitivity to heat stress. Heat Shock Protein 70kD 
was identified and found differentially expressed 
under heat stress condition. Under heat stress, 
significantly increased levels of the HSP70 genes 
were detected after 2 hrs temperature treatments at 
42!C, which indicated these genes are quickly and 
sharply induced by heat shock. This was found 
especially true for all genotypes which were 
significantly up-regulated by more than 36.9-, 7.10-, 
3.87- and 3-fold, for AVPP0702, AVPP0116, 
AVPP0002 and AVPP9703, respectively. Variety 
Kulai was found to be significantly down regulated 
under heat stress. AVPP0702, AVPP9905 and 
AVPP0116 could be considered as heat tolerant 
genotypes while Kulai and AVPP9703 as heat 
sensitive genotypes from this investigation.
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PUBLICATIONS FROM SEMINAR 2014 

A Practical Compendium 2 on Advances in Plant 
Breeding, 2016
ISBN 978-983-2408-41-3
eISBN 978-983-2408-42-0

Innovations in plant breeding are dependent on 
current knowledge, the development and application 
of new technologies and tools, access to genetic 
resources, and num-ber of plant breeders and funds 
available to utilize them. The future of plant breeding 
is thus dependent on developments in above-
mentioned areas.

This publication will prove beneficial to plantation and 
agriculture students, plant breeders, agriculturists, 
scientists, professionals, policy makers and non 
specialists who do not have technical training in plant 
breeding and genetics.

Transactions of Persatuan Genetik Malaysia, 
Number 2: Advanced Breeding Strategies in 
Crop Improvement
ISBN 978-983-2408-45-1
eISBN 978-983-2408-46-8

More  efforts  are  needed  to provide  awareness  to 
students  and  public  on  the  benefits  of plant  
breeding  and genetics.  A greater number of young 
people should be inspired to make plant breeding as 
their professional careers in genetics and plant 
breeding. A number of universities should consider 
to develop and offer dedicated plant breeding 
programmes at undergraduate and postgraduate 
levels.

TPGM Number 2 is a compilation of selected papers 
on plant breeding contributed  to the Second 
International  Plant Breeding Seminar with the 
theme “Advanced Breeding Strategies in Crop 
Improvement” held on 14-15 October 2014 in 
Serdang, Selangor, Malaysia.

Publications 2014
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15-16 NOVEMBER 2016
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“The Society is registered under the name of Persatuan Genetik Malaysia (PGM) and traces 
its roots back to 1994 through an initiative by a group of plant and animal breeders. 

Subsequently, its membership broadened to include other important expertise areas such as 
microbial and human genetics. The society is at its present height as a result of the 

dedication, commitment and hard work of its members from all areas of specialization. The 
society currently has more than 500 members which include 162 life, 234 ordinary, 9 

associate and 160 student members.”
”Prof. Dr. Mohamad bin Osman

President, Persatuan Genetik Malaysia
2016

“The Plant Breeding Conference, previously known as The Plant Breeding Seminars is a 
series of seminars organized by the Genetic Society of Malaysia in every two years and has 
begun since 2012. Due to the great success of the two previous conferences, we are pushing 
this third conference into a bigger role in strengthening plant breeding for the future. In line 

with this aspiration, participation has been extended to the international scientific 
community.”

Dr. Norwati Muhammad
Chairman, Organizing Committee of the 

Third International Plant Breeding Conference, 2016

“Plant breeding is an important field 
of research for improvement of 

yield and quality of plant production. It has 
contributed to the development of superior 
varieties or clones to uplift our major crops such 
as oil palm, rubber, rice as well as fruits.The 
Ministry of Science, Technology and Innovation, 
Malaysia welcomes an important scientific event 
that promotes the advance-ment of such field of 
science in the country. It is also commendable 
that Persatuan Genetik Malaysia will strive and 
continue to present Appreciation Awards to our 
accomplished plant breeders in recognition of 
their immense contributions in the field of plant 
breeding in the country.”

Datuk Seri Panglima Madius Tangau
Minister of Science, Technology and 

Innovation Malaysia
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Conference 
participants 
attending a 

dinner. 

Guests and 
participants 
engrossed in 
poster 
presentations.

Mr. Joisin Romut 
presenting to Dr. 
Masahuling 
Benong the 
Appreciation 
Awards for 
Accomplished 
Plant Breeders.

Gimmick 
presentation 

during the 
opening.

Participants listening to oral 
presentations in plenary 

sessions.

Mr. Joisin Romut, 
representing 

Minister of 
Science, 

Technology and 
Innovation 

Malaysia 
graciously 

officiated at the 
Opening in Hotel 
Bangi-Putrajaya, 

Bangi.

Mr. Joisin 
Romut 

launched 
three 

Transactions 
of PGM 

dedicated to 
plant 

breeding.

Staff members of 
Faculty of 
Agriculture, UPM 
at the Opening.

Snapshots of the event are available on PGM’s website.
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PERSATUAN GENETIK MALAYSIA
(GENETICS SOCIETY MALAYSIA)

Proudly presents

APPRECIATION AWARDS
2016

To the Following Accomplished Plant Breeders
In Recognition of Their Outstanding Contributions

In the Field of Plant Breeding

YBhg. Datin Dr. Melor Rejab
Dr. Masahuling Benong
Prof. Dr. Soh Aik Chin

HEARTIEST 
CONGRATULATIONS!

PGM APPRECIATION AWARDS 2016 

PGM Appreciation Awards 2016



Oil palm
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IPBC 2016

 Page 104



 Page 105

crossbreeding failures and 
alternative procedures, and 
hence the subsequent 
documentation and 
presentation of the outputs 
and findings in conferences 
and congress locally and 
externally.

She had produced over 50 
scientific articles mainly for 
Technical Reports, 
proceedings both nationally 
and internationally. A few of 
my scientific articles were 
published in Scientific 
Journals (JTAFF, JARQ) and 
Acta Horticulturae). In 
addition, reasonably 

comprehensive write-ups on Chilli (Capsicum spp) 
and Mangosteen (Garcinia mangostana L.) were 
written and each was published as a chapter in 
academic book, Breeding of Horticultural crops® 
MARDI published by MARDI. Another two 
comprehensive chapters were published in 
Vegetable Manual, a chapter on Varietal 
development and Handling of Vegetables and 
another chapter on Vegetable Nursery Management 
and Planting Technique.

She was appointed as Technical committee for 
Malaysian PVP under Department of Agriculture, 
Crop Examiner for chilli and pineapple under New 
Plant Protection Act 2004. Also as member of core 
team drafter Plant Variety Protection Act 2004 
(Amendments). She has been appointed as a 
resource person providing consultation and 
advisory, and training on the technical know-how to 
the state-owned companies, regional development 
corporation (SEDC, ECER), government Link 
Companies, government and state agencies and 
individual entrepreneurs as part of integrating the 
upstream and downstream activities in food industry. 
During her career, she have been awarded Work 
Excellence award (Anugerah Perkhidmatan 
Cemerlang) twice in 1996 and 2009 and King Award 
(AMN) in 1997.

Dr. Melor Rejab was 
graduated from Universiti 
Malaya in 1976 and after that 
served as Principal Research 
Officer in MARDI for more 
than 35 years. She was 
assigned as conventional 
plant breeder for vegetables, 
pineapple and mangosteen. 
During this entire period of her 
career, she had successfully 
developed twenty varieties in 
total which comprise of 16 
inbred and hybrid varieties of 
new vegetable (chilli, tomato, 
eggplant, cucumber, long 
bean and french bean) and 
four pineapple hybrids. All the 
sixteen created vegetable 
varieties endorsed and released to public appeared 
to be readily acceptable to local growers. This was 
expected, since the choice of parents and selection 
criteria were based mainly on consumer preferred 
traits. Among the developed vegetable varieties, 
Chilli MC11 and MCI2, and SEMERAH are most 
significant. SEMERAH even won silver award in ITEX 
2009. When they were first endorsed, Tomato MT1 
and MT11 were considerably popular with Johor 
vegetable growers. On the other hand, Cucumber 
MTi 1 was more acceptable to Thai growers 
compared to local growers. In the case of pineapple, 
she successfully developed four spineless/spiny 
pineapple hybrids yet to be multiplied for large scale 
planting. One of the spineless hybrid of a cross 
between Maspine and Gandul, appeared to exhibit 
high commercial potentials. Unlike the spineless 
parent, Maspine, the winner of gold and best of the 
best award in MTE 2009, the new hybrid is early 
bearing and prolific in sucker production. She was 
also involved in mangosteen varietal development 
programme through mutation. Though no significant 
output was accomplished but some interesting 
findings were verified.

Her scope of work also encompasses conducting 
genetic studies pertaining to inheritance of the 
desirable traits and investigations into incidents of 

Appreciation Award 2016
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Throughout his career as a 
researcher, he has written 
and published more than 60 
technical articles which were 
published in journals and 
proceedings. He is also active 
in participating and presenting 
papers in local and 
international conferences. 
With his vast experience and 
knowledge in rubber 
breeding, he receive a lot of 
requests for technical 
services from the government 
agencies, private companies 
and individuals involved in 
rubber planting industry. He is 
also involved in handling 
courses and training for local 

and international participants carried out by MRB.

He was also actively contributing outside the 
organization by representing MRB in various 
national and international committees such as 
Alternate Board Member of Pesticide Board, 
National Technical Committee on Biological 
Diversity, Technical Committee on Agriculture R&D 
Fund, Committee Member of Plantation 
Development Sdn Bhd, Technical Committee 
Member for the Evaluation of Forest Plantation Loan 
FPDSB, Examiner for Plant Variety Protection Act, 
Committee Member for Industry Standard 
Committee in Agriculture and Liaison Officer for 
Plant Breeding Group of International Rubber 
Research and Development (IRRDB). Whereas in 
the scientific organizations, he is an active member 
and held several positions in Malaysian Genetic 
Society, Society of Applied Biology and Sabah 
Society of Agricultural Scientists.

Dr. Masahuling Benong 
started his career in research 
after graduating from 
National University of 
Malaysia (UKM) by joining a 
forest plantation company i.e. 
Sabah Softwood Sdn Bhd, 
Tawau as a tree breeder. His 
main task was to breed trees 
suitable for commercial 
planting. After two years 
working in this company, he 
resigned to further his studies 
in University of London, 
United Kingdom. After 
graduating with PhD in the 
field of genetics and plant 
breeding in 1986, he joined 
UKM as a lecturer. In 1993, 
he left UKM and joined Rubber Research Institute of 
Malaysia (now known as Malaysian Rubber Board - 
MRB) as a Senior Research Officer. He was later 
promoted as Head of Crop Improvement and 
Protection Unit in 2006. In 2009 he was appointed as 
Director of Production Development Division. His 
main research works at MRB was to developed new 
rubber clones with high rubber yield to increase 
productivity in the rubber plantation industry.

However, when the demand in rubberwood increased 
for utilization in the wood-based manufacturing 
industry due to the dwindling natural timberwood 
resources, the rubber breeding strategy was modified 
to develop new rubber clones producing both high 
yield in rubber and rubberwood known as latex 
timber clones. The breeding and selection of latex 
timber clones started with RRIM 2000 series clones 
followed by RRIM 3000 series clones. Some of these 
clones have the yield potential of more than 3,000 kg/
ha/year and wood volume production of more than 
2.0 m3 per tree at 15 years after planting. 

Appreciation Award 2016
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He has about a hundred 
publications to his credit, a 
number of them in leading 
international crop journals e 
g. Euphytica, Crop Science, 
Phytopathology, Journal of 
Agricultural Science 
(Cambridge), SABROA 
Journal and contributed 
chapters in leading crop 
breeding books e.g. Plant 
Breeding Reviews (Wiley), 
Handbook of Plant Breeding, 
Oil Crops (Springer). In 
addition, he has served as 
editor and reviewer in leading 
international and national 
journals (Euphytica, Plant 
Breeding, SABRAO Journal, 

Journal of Oil Palm Research) and as a consultant 
reviewer for the breeding and genetics programmes 
of the MPOB and CIRAD. Prof. Soh has also served 
in the technical committees of MPOB, Incorporated 
Society of Planters, Malaysian Palm Oil Association, 
Department of Agriculture, SI RIM and the National 
Accreditation Board. He was a ‘founding’ member of 
the Genetics Society of Malaysia.

Prof. Soh was the winner of the Malaysia Toray 
Science Foundation 2005 Science & Technology 
Outstanding Scientist Award. In 2006 he was 
elected as a Fellow in the Academy of Sciences of 
Malaysia. He has served as Special/Honorary 
Professor (with teaching and research supervision 
obligations) in The University of Nottingham 
Malaysia Campus since 2007. From 2012 to 2015 
was the Research Theme Leader in Breeding & 
Agronomy in the in the new international crop 
research centre, Crops For The Future and currently 
as Advisor. His current research interest is in 
breeding for mixed and intercropping systems to 
adapt and mitigate against climate change effects.

Prof. Dr. Soh Aik Chin 
obtained his B. Agric. Sc. 
(Hons) in 1971 from 
University of Malaya where 
he was awarded the 
Malaysian Rubber Fund 
Board Scholarship and the 
Varsity Senior Scholarship. 
After graduation, he joined 
Felda Agricultural Research 
Centre as a cocoa 
agronomist for two years. 
Prof. Soh pursued the M. 
Agric. Sc., in plant breeding/
genetics on a tutorship in the 
Faculty of Agriculture, 
University of Malaya. He left 
to pursue his Ph.D. at Oregon 
State University on an 
International Student Scholarship and a teaching 
assistantship. Upon his return to Malaysia in 1979, 
he joined Highlands Research Unit as an oil palm 
breeder/geneticist. Prof. Soh Aik Chin was the Head 
of Agricultural Research at Applied Agricultural 
Resources Sdn. Bhd., a plantation R&D company 
owned jointly by two large plantation companies, 
Boustead Plantations Bhd. and Kuala Lumpur 
Kepong Bhd from 2000-2007.

Over the years, Prof. Soh has developed: (1) the 
Dumpy-AVROS semi-dwarf oil palm hybrid variety 
which facilitates harvesting and extends the 
economic life of the crop, (2) the Dumpy Yangambi 
AVROS hybrid variety with improved high yield 
potential besides the dwarfing advantages, and (3) 
high yielding clones from tissue culture, with strong 
support from his very able tissue culture and plant 
breeding teams. Prof. Soh has devised selection and 
breeding strategies to further improve oil palm 
hybrids and clones. These are vital contributions 
towards the competitiveness of the palm oil industry 
and the country’s economy.

Appreciation Award 2016
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PGM NOTABLE AWARDS 2016 

PERSATUAN GENETIK MALAYSIA
(GENETICS SOCIETY OF MALAYSIA)

Proudly presents

NOTABLE AWARDS IN PLANT BREEDING
2016

To Achievers in the Field of Plant Breeding

DR. AHMED MAHIR 
MOHAMED MOKHTAR BAKRI

In Recognition of Your Successful Achievements 
in Breeding of CILIBANGI varieties

DR. HAIRUDDIN MD. BAKRI
In Recognition of Your Successful Achievements 

in the Introduction and Planting of 
LEMON MYRTLE

HEARTIEST CONGRATULATIONS!

PGM Notable Awards 2016
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Breeding of chilli at UKM began in 1978 by late 
Professor K.M.Graham and continued in 1987 by 
Associate Prof. Dr. Ahmed Mahir Mohamed 
Mokhtar Bakri. Studies of screening and selection, 
hybridizations, genotype-environment reaction, local 
verification trials and genetic stability testings were 
performed on selected inherited lines. Chili plants 
with low score for CVMV (chilli veinal mottle virus) 
and good traits such as synchronized maturity were 
selected and named as Cilibangi. After 15 
generations, Cilibangi 1 and 2 varieties were 
developed and introduced in 1995 at the UKM’s Plant 
House by Professor Dato’ Dr Sham Sani, Vice-
Chancellor of UKM.

The six established Cilibangi varieties with individual 
traits were established. Cilibangi-3 and Cilibangi-4 
were launched in 1998 by Professor Dato’ Dr. Zakri 
A. Hamid, Acting Vice-Chancellor of UKM. Cilibangi-5 
and Cilibangi-6 varieties were launched at the UKM-
MTDC Smart Technology in 2001 by Dato’ Seri Hj. Hj 
Mohd Shariff Omar, Deputy Minister of Agriculture, 
Malaysia. In 2010, another new variety consists of 
the combination of previous traits of Cilibangi was 
selected and named as Crunchious-1 and protected 
under Plant Variety Protection (Breeder's Right) and 
Trademark belonging to The National University of 
Malaysia (UKM) Cilibangi does have several 
strengths and uniqueness to remain competitive in 
the market. In realising Cilibangi’s vast potential, 

UKM has taken a proactive measure by setting up a 
business entity, Serotech Sdn Bhd, a subsidiary of 
UKM Technology Sdn Bhd, the commercial arm of 
UKM, to market Cilibangi. Serotech Sdn Bhd, 
established in March 2011, is an agriculture R&D 
and innovation based business-company that 
commercialises agriculture research and its end 
products. Although the initial focus of this company 
was to market Cilibangi, it has now expended to a 
host of other agriculture product like tomatoes and 
rice (red and white varieties). Serotech Sdn Bhd has 
engaged innovative ways to market Cilibangi and its 
products, from plant seedling, Cilibangi sauce, 
insect repellent, compost kit to fertigation system. 
Serotech Sdn Bhd has been actively promoting the 
adoption of Cilibangi varieties for farming purposes 
whereby these unique traits can enhance farmer’s 
productivity and at the same time help farmers to 
strategise a continuous supply of chilli to the market.

Persatuan Genetik Malaysia (PGM) highly 
acknowledges Dr Ahmed Mahir who through his 
skills, effort and research developed new cilibangi 
varieties that promote food security, quality of life, 
and a sustainable future. As our effort to show our 
gratitude and appreciation towards achieving the 
pinnacle in breeding by plant breeders, PGM is 
proudly giving out Notable Awards to him as a 
notable plant breeder.

Notable Award 2016



 Page 111

Dr. Hairuddin Md. Bakri completed his Doctorate in 
Agri-Business in Paramount University of Technology 
in Wyoming, USA. His agricultural skills and 
experience was developed during his 20-year career 
in FELDA where he was appointed as director of 
FELDA Sabah in 2002 and Chief Executive Officer of 
FELDA Herbal Corporation in 2005. After he left 
FELDA in 2008, he started to research on the 
potential of the Lemon Myrtle plant in Malaysia. He 
then co-founded Q-zen Plantations (M) Sdn. Bhd., 
which pioneered the Lemon Myrtle industry in 
Malaysia by setting up 25 acres worth of pilot 
plantations in Malaysia. As Project Leader, Dr. 
Hairuddin, brought in the Lemon Myrtle cuttings from 
Australia in 2009. After intensive research, he and his 
team of experts successfully developed the seedlings 
nursery in Hulu Langat and pilot plantation in Kluang 
and Sekinchan. The plantations in Malaysia are 
showing higher harvest yields compared to the 
original location of the Lemon Myrtle in Australia. The 
Lemon Myrtle is one of the most studied indigenous 
plants in Australia. The nutritional and health 
properties as well as cultivation techniques are 
backed by extensive research and development. 
Lemon Myrtle is emerging as a new diversified crop 

to the agricultural industry. He was the first mover’s 
advantage in Malaysia as the pioneer in Lemon 
Myrtle Plantation. New downstream applications 
industries can be developed in the future rather than 
just exporting it as raw material for industries located 
overseas (pharmaceutical, nutraceutical, functional 
foods and body care companies).

Persatuan Genetik Malaysia (PGM) highly 
acknowledges Dr Hairudin Md Bakri who through his 
skills, effort and research developed new crop 
varieties that promote food security, quality of life, 
and a sustainable future. As our effort to show our 
gratitude and appreciation towards achieving the 
pinnacle in breeding by plant breeders, PGM is 
proudly giving out Notable Awards to accomplished 
plant breeders. It is our pleasure to announce that 
Dr Hairudin Md Bakri has been selected to receive 
the Accomplished Plant Breeder Notable Award. His 
outstanding contributions to the knowledge and 
advancement of science and technology, particularly 
in introducing and cultivating herbal plant Lemon 
Myrtle from Australia deserve this prestigious award.

Notable Award 2016
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                                          2016 

1 Prof. Tan Sri Dr. Zakri Abdul Hamid Science Adviser to the Prime 
Minister of Malaysia

Plant Breeding and Future Perspectives 

2 Pr. Alain Rival CIRAD Resident Regional 
Director for SEA Island 
Countries 

Breeding for Sustainability: Biotechnologies as a Vector  

3 Dr. Ahmad Kushairi Din Director General, MPOB, Bangi Oil Palm Breeding and Genetics 

4 Datuk Dr. Mohd Akbar Md. Said Director General, MRB Strategy and Progress of Rubber Breeding

5 Mr. Joep Van Balen Enza Zaden, Netherlands  Plant Breeding, Breaking Borders and Barriers in Vegetable Production 

6 Datuk Dr. Umi Kalsom Abu Bakar Deputy Director General, 
MARDI Serdang

Plant Breeding Research At MARDI: Towards Achieving Food and 
Nutritional Security in Malaysia 

7 Prof. Dr. Ir. Sobir Bogor Agricultural University, 
Indonesia

Application of Molecular Tools for Genetics Analysis on Tropical Fruits

8 Dr. Abdul Ghani Hussain Herbwalk Consultancy, 
Malaysia

Herbal and Medicinal Plants

9 Dr. Napawan Lekawipat Rubber Research Institute of 
Thailand 

Rubber Breeding in Thailand 

10 Prof. Emeritus Dr. Jalani Sukaimi Faculty of Science and 
Technology, USIM Nilai 

Plant Breeding Education for the Twenty-First Century 

11 Dr. David Ross Appleton Sime Darby Research Sdn. 
Bhd.

Getting Value Out of Genomics Research for Oil Palm Breeding 

12 Prof. Dr. Ghizan Saleh Dept. of Crop Science, Faculty 
of Agriculture, UPM Serdang

Reorienting Plant Breeding to Meet Challenges of Climate Change 

13 Prof. Dr. Peerasak Srinives Kasetsart University, 
KamphaengSaen, Thailand 

Progress in Jatropha Improvement Through Wide Cross 

14 Prof. Dr. Kamol Lertrat Khon Kaen University, Thailand Advances and Trends in Plant Breeding for Society Well Being 

15 Dr. Romulo L. Cena University of Southern 
Mindanao, Philippines

Strategies of Cocoa Breeding in the Philippines 

16 Dr. M. Anuradha Padmasshree Institute of 
Management & Sciences, 
Bangalore, India

Strategies for Crop Improvement in Medicinal and Aromatic Herbs

17 Mr. Chua Kim Aik Green World Genetics Sdn 
Bhd, Kepong

Horticultural Seed Industry 

18 Dr. Golam Faruq Wheat Research Centre, 
Joydebpur, Bangladesh

Haploid Breeding in Wheat 

19 Prof. Dr. Mohd Shukor Nordin Kulliyyah of Science, IIUM 
Kuantan 

Plant Genetic Resources for Food and Agriculture: The Global Needs, 
Access and Benefits Sharing

20 Mr. Mohaimi Mohamed Sime Darby Plantation R&D 
Centre, Banting 

Plant Breeding Capacity Building in the industry

21 Dr Bui Chi Buu Institute of Agricultural Science 
for Southern Vietnam 

Rice Breeding for Salt Tolerance in Mekong Delta Via Marker Assisted 
Selection 

22 Ms. Leao Ling Jiun Felda Global Ventures Res. 
and Dev. Sdn Bhd. 

Advances in Oil Palm Breeding: Issues and Challenges 

23 Nuraziawati Mat Yazik Malaysian Cocoa Board, Hilir 
Perak

Cacao Breeding in Malaysian Cocoa Board 

24 Wan Zaki bin Wan Mamat Crop and Soil Science 
Research Centre, MARDI 
Serdang

Crafting Proper Conservation and Management to Maintain the Quality 
of Malaysian Herbs 

NO. SPEAKER AFFILIATION TITLE OF PRESENTATION

PRESENTATIONS 2016
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25 Assoc. Prof. Dr. M. A. Deodhar Dept. of Botany,  Kelkar 
Education Trust's VG Vaze 
College, India 

Embryological and Molecular Methods for Revealing Apomixis in 
Garcinia indica (Choisy.) 

26 Dr. Dewi Indriyani Roslim Universitas Riau, Indonesia  Identification of Durik-Durik Plant (Syzygium sp.) Using the Psba-Trnh 
Intergenic Spacer and Its Regions 

27 Mdm. Norunnuha Datuk Hj. Nawawi Norunnuha Sdn. Bhd., 
Malaysia 

IPR Vis-A-Vis Trans Pacific Partnership Agreement 

28 Mdm. Irma Munirah Alias SIRIM STS Sdn. Bhd., Shah 
Alam 

Benefits of Standards in Plant Breeding 

29 Dr. Maria Madon Malaysian Palm Oil Board 
(MPOB), Bangi

Improvement of Oil Palm Interspecific Hybrids Via Molecular 
Cytogenetic Tools 

30 Dr. Ahmad Parveez Haji Ghulam 
Khadir

Malaysian Palm Oil Board 
(MPOB), Bangi

Breeding for a Sustainable Oil Palm Industry 

31 Assoc. Prof. Dr. Mallappa Kumara 
Swamy

Department of Crop Science, 
Faculty of Agriculture, UPM

Biotechnological Strategies for Improving Medicinal Plants Yield and 
Quality Traits: Challenges and Prospects 

32 Assoc. Prof. Dr. M. Mifthahudin Bogor Agricultural University, 
Indonesia 

Development and Characterization of Rice Mutant Sensitive to 
Aluminum 

33 Dr. Ab. Rasip Ab Ghani RD Agroherbs, Kg. Melayu 
Subang, Shah Alam 

Designing a Varietal Trial for New Plant Varieties Protection 
Examination 

34 Mr. Alex Tong Yew Wai BASF Crop Protection Division, 
Malaysia

MR220 Clearfield Varieties and Steward for Weed Control in Rice

35 Dr. Shamsiah Abdullah FPA, UiTM Shah Alam A Breakthrough in Obtaining Stevia F1 Hybrid Through Trigona-
Assisted Pollination 

36 Prof. Dr. Kuswanto Brawijaya University, Indonesia Evaluation and Selection on Local Strains of Winged Bean in Brawijaya 
University Indonesia 

37 Magaji G. Usman Institute of Tropical Agriculture, 
Faculty of Agriculture,  UPM

Polymorphism Between Popular Kulai and Heat Tolerant Donor 
AVPP0702 Chilli Peppers Revealed Through SSR Markers 

38 Dr. Sintho Wahyuning Ardie Bogor Agricultural University, 
Indonesia

Sidreb2, a Dreb2-Like Transcription Factor, from Six Foxtail Millet 
(Setaria italica L. Beauv) Genotypes 

39 Assoc. Prof. Dr. Mohammad Chozin University of Bengkulu, 
Indonesia 

Analysis of Traits Association in Sweet Corn Inbred Lines as Grown 
Under Organic Environment 

40 Wan Nurhayati Wan Hanafi Faculty of Applied Sciences, 
UiTM Shah Alam  

Genetic Diversity of Elaeis oleifera Germplasm: Inferences From 21 E. 
oleifera Genomic SSR Markers 

41 Dr. Noer Rahmi Ardiarini University of Brawijaya, 
Malang-Indonesia 

Variability and Genetic Distance of Potential Genotypes Sunflower 
(Helianthus annuus L.) from Indonesia for Industrial Purpose 

42 Mohd. Ikmal Asmuni Faculty of Science and 
Technology, UKM Bangi 

Evaluation of Morpho-Physiological Traits of MRQ74 Pyramided Lines 
With Drought Yield QTLs

43 Abdul Hakim Bogor Agricultural University, 
Indonesia

Genetic Diversity and Yield Evaluation of 20 Red Pepper (Capsicum 
frutescens L.) Genotypes of IPB Collection 

44 Yuni Widyastuti Indonesian Center for Rice 
Research, Subang 

Verification of Fertility Restoration Genes for WA, Gambiaca, and 
Kalinga Cytoplasmic Male Sterility Systems in Rice Using SSR Markers 

45 Dr. Johari Sarip MARDI Serdang Breeding Strategies and Approaches in Improving Papaya Varieties in 
Malaysia

46 Rizki Anjal Puji Nugroho Bogor Agricultural University, 
Indonesia 

Combining Ability and Heterosis Evaluation of Sweet Corn (Zea mays L. 
var. saccharta) 

47 Dr. Budi Waluyo Universitas Brawijaya, 
Indonesia 

Evaluation of Sweetpotato Based on Agronomic Characters and 
Biochemical Content Leaves and Tubers as Basis for Multi-Purpose 
Food and Bioindustry in Indonesia 

48 Dr. Agung Karuniawan Univ. Padjadjaran, Sumedang, 
Indonesia  

Genotype x Environment Interaction and Performance of Black Potato 
(Solenostemon rotundifolius (Poir. J. K. Morton)) Germplasm from 
Indonesia 

49 Dr. Farah Fazwa Md. Ariff Forestry Biotechnology 
Division, FRIM Kepong 

Identification and Selection of Labisia pumila Accessions for High 
Uterine Contractility Activity 

NO. SPEAKER AFFILIATION TITLE OF PRESENTATION

50 Assoc. Prof. Nurul Khumaida Bogor Agricultural University, 
Indonesia

Genetic Stability of Irradiated Cassava (Manihot esculenta Crantz) 
Mutants at M1V3 Generation 
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51 Dr. Darmawan Saptadi Brawijaya University, Indonesia Agronomic Characteristic and Variability of Bambara Groundnut [Vigna 
subterranea (L.) Verdc. (Fabaceae)] Promising Lines from Indonesia

52 Mohd Razik bin Midin Kulliyyah of Science, IIUM 
Kuantan  

Application of Flow Cytometry for the Estimation of Nuclear DNA 
Content in Garcinia mangostana 

53 Abil Dermail Bogor Agricultural University, 
Indonesia 

Selection of S4 Corn Genotypes for Developing Improved Inbred Lines 

54 Lakmalisurangi Dissanayake Wayamba University of Sri 
Lanka  

Triggering of Androgenesis Induction in Cultured Cassava (Manihot 
esculenta) Anthers 

55 Trias Sitaresmi Indonesian Center for Rice 
Research, Subang

Inheritance Study of Agronomical Traits of Rice Under Stagnant 
Flooding and Normal Condition 

56 Abbas Lateef Abdul Rahman Faculty of Agriculture, UPM 
Serdang 

Role of Wheat Germplasm, Anther Pretreatments and Medium on 
Production of Doubled Haploid Plants

57 Dr. Darmawan Saptadi Faculty of Agriculture, 
Brawijaya University, Indonesia

Agronomic Characteristic and Variability of Bambara Groundnut [Vigna 
subterranea (L.) Verdc. (Fabaceae)] Promising Lines from Indonesia 

58 M. Muchlish Adie Indonesian Legumes and 
Tuber Crops Research 
Institutes, Malang

Identification of Soybean Resistance to Pod Shattering in Tropical Agro-
Ecosystem 

59 Ayda Krisnawati Indonesian Legumes and 
Tuber Crops Research 
Institutes, Malang

Consistency of Protein Content from Several Soybean Genotypes 
Under Normal and Drought Stress Conditions During the Reproductive 
Stage 

60 Kodithuwakku, A. N. University of Ruhuna, Matara, 
Sri Lanka

Effect of a Plant Growth Promoting Bacterium on Sri Lankan Rice 
BG300 Under Greenhouse Condition 

61 Department of GPB, EXIM Bank Agricultural 
University, Chapaina-wabgonj, 
Bangladesh 

Fertility Restoration of Newly Synthesized Component Lines (CMS, 
Maintainer & Restorer Lines) and their Maintenance Using Diverse 
Cytosources of  Rice (Oryza sativa L.) 

62 Chathura Nayanthra Fernando Wayamba University of Sri 
Lanka  

Optimization of the Sterilization Protocol and the Leaf Stage for 
Minimizing the Contamination Risk in  Cultured Violet Flowered 
Nymphaea Leaves 

63 Prof. Dr. S. M. Saqlan Naqvi PMAS Arid Agriculture 
University Rawalpindi, 
Rawalpindi, Pakistan 

Role of Oswrky71 in Abiotic Stresses 

NO. SPEAKER AFFILIATION TITLE OF PRESENTATION

POSTER TITLES 2014                                     2016 

1 Mahmood ul Hassan, Zahid Akram 
and Noreen Fatima

Pir Mehr Ali Shah Arid 
Agriculture University, 
Rawalpindi

Direct Regeneration from Leaf Disc Explants of Peanut: Grafting 
Improves Survival Rate

2 Low Lee Yoon, Yang Shun Kai, Dhilia 
Udie Lamasudin, Tan Chun Keat, 
Yap Wai Sum, Wee Chien Yeong and 
Lai Kok Song

Faculty of Biotechnology and 
Biomolecular Sciences, UPM 
Serdang 

The Effect of Lignosulfonates on Callus Proliferation of Recalcitrant 
Malaysian Rice Cultivar MR219

3 Sima Taheri, Thohirah Lee Abdullah Faculty of Agriculture, UPM 
Serdang

Comparison of SSR and ISSR Markers for Assessment of Genetic 
Variation of Acutely Irradiated Curcuma alismatifolia Cultivars

4 Yusuff Oladosu, Mohd Rafii Yusop, 
Norhani Abdullah, Usman Magaji, 
and Gous Miah

Institute of Tropical 
Agriculture,UPM Serdang

Genotype x Environment Interaction and Stability Analysis of Yield and 
Yield Component in Advanced Rice Mutant Line Tested in Multiple 
Locations in Malaysia

5 Syed Abdul Majid Department of Biotechnology, 
University of Azad Jammu and 
Kashmir, Muzaffarabad, 
Pakistan

Path Coefficient Analysis of Wheat (Triticum aestivum L.) Grown Under 
Cold Humid Climate of Rawalakot (AJK), Pakistan

6 Thilakarathna D. I. V. W., 
Kottearachchi N. S., Kumararathna 
M. J. M. P., and Gimhani, D. R

Faculty of Agriculture and 
Plantation Management, 
Wayamba University of Sri 
Lanka, Makandura 

Molecular and Morphological Diversity Assessment in Flowering 
Related Traits of Mungbean (Vigna radiata)
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7 Gimhani, D.R., Gregorio, G.B., 
Kottearachchi, N.S. and 
Samarasinghe, W.L.G.

Faculty of Agriculture and 
Plantation Management, 
Wayamba University of Sri 
Lanka, Makandura 

Detection of QTL Hotspots By High-Resolution Molecular Mapping of 
QTLs for Salinity Tolerance in Rice

8 Yang Shun Kai, Aimera Farhana, 
Wickneswari Ratnam, Zaiton Ahmad, 
and Lai Kok Song

Faculty of Biotechnology and 
Biomolecular Sciences, UPM 
Serdang 

Generation of Non-Recombinant Double Haploid Lines in Malaysian 
Rice Cultivar for Accelerated Plant Breeding

9 Ibrahim Wasiu Arolu, Mohd Rafii 
Yusop, Marhalil Marjuni, Mohamad 
Hanafi Musa, Zulkefly Sulaiman, 
Abdul Rahim Harun, Olalekan 
Kazeem Kolapo, Ahmad Kushairi, 
and Rajanaidu Nookiah

Institute of Tropical Agriculture, 
UPM Serdang 

Genetic Variability of High Yielding and Dwarf-Height Commercial Oil 
Palm Planting Materials As Revealed By Microsatellite Markers

10 Murtadha, M. A., Ariyo, O. J., Al-
Mawgood, A.L., and Al-Ghamdi, S.S.

Department of Agronomy, 
College of Agricuture, Osun 
State University, Nigeria

Estimation of ISSR Genetic Diversity and its Relationship with 
Morphological Traits in Maize (Zea mays L.)

11 Murtadha, M.A., Oladejo, O. O.,and 
Olayode, M.N.

Department of Agronomy, 
College of Agricuture, Osun 
State University,  Nigeria 

Micropropagation Response of Red Leaf (Crassocephalum crepidioides 
(Benth.) S. Moore) to Varying Concentrations of Kinetin

12 Noraziyah Abd Aziz Shamsudin, 
Mallikarjuna M. Swamy, Wickneswari 
Ratnam, Ma. Teressa Sta. Cruz, 
Anitha Raman, Arvind Kumar

Faculty of Science and 
Technology, UKM Bangi

Marker Assisted Pyramiding of Drought Yield QTLs Into A Popular 
Malaysian Rice Cultivar MR219

13 Ging Yang Siew, Wei Lun Ng, 
Muhammad Fadzly Salleh, Sheau 
Wei Tan, Noorjahan Banu 
Mohammed Alitheen, Soon Guan 
Tan, and Swee Keong Yeap

Universiti Putra Malaysia, 
Serdang

Preliminary Assessment of Genetic Variation Among Malaysian Durian 
Varieties Using ISSR and Chloroplast DNA Sequence Markers

14 Norazlina Noordin, Chong Saw Peng, 
Norellia Bahari, Norhafiz Talib, Zaiton 
Ahmad, Affrida Abu Hassan, 
Shakinah Salleh

Agrotechnology and 
Biosciences Division, 
Malaysian Nuclear Agency, 
Bangi 

Mutation Breeding of Stevia rebaudiana Bertoni Using Chronic Gamma 
Irradiation

15 Nurul Shamimi, A.G. , Rozlaily, Z. , 
Mohd Saiful Nizam, R.  and 
Mohammad Faizul Faiz

Horticulture Research Centre, 
MARDI Pontian

Evaluation and Selection of the F2 Pineapple Population of Josapine 
Base Genotype

16 Puvaneswari Paravamsivam, Nur 
Qistina Othman, Suhaila Sulaiman, 
Kwan Yen Yen and Sharifah Shahrul 
Rabiah Syed Alwee

FGVInnovation Centre, Felda 
Global Ventures Research and 
Development Sdn Bhd, Bandar 
Enstek

In Silico Identification of Effector Genes in Ganoderma boninense

17 Dwi Susanto, Ahmed Mahmood 
Ibrahim, Muhammed Arifullah and 

Fatimah Kay

Faculty of Agro Based Industry, 
UMK Keli

Influences of Plant Growth Regulators and Media on the Production of 
Haploid Kenaf (Hibiscus cannabinus L.) Through In Vitro Anther, Ovary 
and Ovule Cultures

18 Efendi, Syamsuddin, and Bakhtiar, 
Sabaraddin Zakaria, Nana Supriatna, 
and Sobrizal

Department of Agrotechnology, 
Faculty of Agriculture, 
University of Syiah Kuala, Aceh

The Effect of Gamma Ray Irradiation on Seed Viability and Plant 
Growth of Aceh’s Local Rice (Oryza sativa L.)

19 Noor Hydayaty Md Yusuf, Mariam 
Abd Latip and S. Vijay Kumar

Faculty of Science and Natural 
Resources, UMS Sabah 

Efficient Protocol for Plant Regeneration from Callus Cultures of MD2 
Pineapple

20 Nordiana, H.M.N., Muhammad 
Azwan, Z., Arulandoo, X., Sritharan, 
K. and Madon, M.

Advanced Biotechnology and 
Breeding Centre, Malaysian 
Palm Oil Board, Bangi

Development of Early Meiotic Pachytene Chromosomes Preparation 
Technique in Oil Palm Interspecific Hybrid and Backcross (BC2)

21 F.T. Chee, A.L. Mariam, and S.V. 
Kumar

Biotechnology Research 
Institute, UMS Sabah 

Aromatic Compounds in Traditional Rice Germplasm of Sabah

22 Rahiniza K., Hamidah M. S, Zakiah 
M. Z. and Asfaliza R.

Rice Research Centre, MARDI 
Seberang Perai 

Phenotypic Screening of Advanced Breeding Lines for Development of 
Local Submergence Tolerant Rice Variety

23 Sentoor Kumeran Govindasamy MARDI Hilir Perak Characterization of Fruit Morphology and Lauric Acid Yield in 20 
Coconut Genotypes in MARDI

24 Balia M.Y., and Ibrahim S.E Agricultural Research 
Corporation (ARC), Wad-
Medani, Sudan

Genotypic Correlation and Path Coefficient Analysis of Soybean 
(Glycine max L.) for Yield and its Components

25 Bui Thi Thu Huong, Dong Huy Gioi, 
Nguyen Huu Cuong, Dang Hoang 
Trang, Nguyen Thi Hong Nhung, and 
Dang Van Dong

Vietnam National University of 
Agriculture 

Botanical Characteristics and Development Capabilities of Lilium 
poilanei Gagn. in Vietnam

26 V. Maheswary, S. Sanimah, Y.S. 
Sew, H.N. Khairun, Y. Nurul Aishah, 
O. Qistina and S. Vasanthi

Strategic Planning and 
Innovation Management 
Centre, MARDI Serdang

 Elucidation of Floral Scent Biosynthesis Pathways from Cempaka Putih 
(Michelia alba) During Early and Late Flower Development Using Next 
Generation Sequencing Approach
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27 Dike M. S., Malik S. K., Sawardekar 
S. V. and Deodhar M. A.

Department of Biotechnology, 
Kelkar Education trust’s V.G. 
Vaze College of Arts, Science 
and Commerce, Mumbai, India

Embryological and Molecular Methods for Revealing Apomixis in 
Garcinia indica (Choisy.).

28 Apri Sulistyo, Kumia Paramita Sari, 
and Gatut Wahyu Anggoro Susanto

Indonesian Legumes and 
Tuber Crops Research 
Institute, Malang 

The Performance of Agronomic Traits on F4 Populations of Soybean 
Lines Tolerant to Whitefly

29 Halimaton Saadiah Othman, Zarina 
Zainuddin, and Mohamad Osman

Kulliyyah of Science, IIUM 
Kuantan

Assessment of Genetic Diversity and Hybrid Identification in Stevia 
Using ISSR  Marker

30 Rozlaily Zainol MARDI Serdang Breeding Tomato for Lowland Cultivation

31 Suhartina, Purwantoro, Gatut Wahyu 
Anggoro Susanto, and Apri Sulistyol

Indonesian Legumes and 
Tuber Crops Research 
Institute, Malang

The Adaptability of Soybean Promising Lines to Saturated Water Soil 
Condition

32 Shakinah Salleh, Faiz Ahmad, Sobri 
Hussein, Abdul Rahim Harun, 
Khairuddin Abdul Rahim.

Malaysian Nuclear Agency, 
Bangi 

Characterization of Rice Mutants for Registration As New Plant Variety

33 Zaiton Ahmad, Faiz Ahmad, Mohd 
Zulmadi Sani, Mustapha Akil, Affrida 
Abu Hassan and Mohammad Nazri 
Romli

Malaysian Nuclear Agency 
(Nuclear Malaysia), Bangi 

Gamma-Radiation Induced Mutagenesis for the Production of New 
Varieties of Kenaf (Hibiscus cannabinus L.) with High Fiber and Late-
Flowering Characteristics

34 Nor Fadilah, W., Mohamad, O, Mohd 
Zaki, A. and Shamsiah, A.

FPA, UiTM Shah Alam Retrotransposon-Based Markers to Assess Genetic Diversity of 
Eurycoma longifolia

35 Amalia Nurul Huda and Willy 
Bayuardi Suwamo

Bogor Agricultural University, 
Indonesia

IPB Meta 9: A Potential Genetic Source for Downy Mildew Resistance 
in Melon (Cucumis melo L.)

36 Muhammad Afiq, T.A., Mohd Azhar, 
H., Mohd Asrul, S., Nor Dalila, N.D. 
and Sarip, J.

Horticulture Research Centre, 
MARDI Sintok 

Preliminary Study on Fruit Quality of Seventeen Variants of Mangifera 
indica L. Var. ‘Chok Anan’ at MARDI

37 Syahanim, S., Zubaidah. R., Safiza, 
M. and Mohamad Arif, A. M.

Malaysian Palm Oil Board, 
Bangi 

Complementation Study of Oil Palm Oleate Desaturase (EGFAD2) in 
FAD2 Mutant Arabidopsis thaliana

38 Sivanaswari, C. and Rohana, L. Horticulture Research Centre, 
MARDI Sintok 

Investigation on Self-Incompatibly Incident in Ciku Mega: A Promising 
Superior Ciku Variety

39 J. Sarip and Y. Zulmi Horticulture Research Centre, 
MARDI Serdang 

Identification of Musang King Durian Based on Test Guidelines 
Developed By UPOV

40 Herman and Dewi Idriyani Roslim Laboratory of Genetics and 
Plant Breeding, University of 
Riau, Indonesia

The Phenotypic Study of Vigna radiata L. Mutant Line of M3 Generation 
from Radiated Mutation for Syncrounous Ripening from Riau

41 Norlia Basherudin, Nor Hasnida 
Hassan, Nazirah Abdullah, and 
Norwati Muhammad

Biotechnology Program, FRIM 
Kepong

Hairy Root Culture of Pegaga: Preliminary Study

42 Mohamad Bahagia, A.G., A.R. 
Shahril, M.Y. Ruziah, M.Y. Muhamad 
Fairuz, A.S. Zulkifli, M. Fitri, and H. 
Habibuddin 

Pusat Penyelidikan Padi dan 
Tanaman Industri, MARDI 
Seberang Perai

Pyramiding Blast, Bacterial Blight and Brown Planthopper Resistance 
Genes in MARDI Commercial Rice Variety MR219

43 Nor Hazlina Mat Saat, Sebrina 
Shahniza Sain; Rozlaily Zainol

MARDI Serdang Screening of Sweet Corn Cultivars for High Yield and Good Fruit Quality

44 Farah Zaidat Mohd Nadzri, Najah 
Yahaya, and Rozlaily Zainol

MARDI Serdang Mutation Induction Via Acute Gamma Irradiation in Heliconia

45 Shahirah Balqis Dzulkafli, Abrizah 
Othman; Benjamin Lau Yii Chung, 
Syahanim Shahwan, Abu Seman 
Idris and Umi Salamah Ramli

Advanced Biotechnology and 
Breeding Centre, Malaysian 
Palm Oil Board, Bangi 

Optimization of Protein Extraction from Ganoderma boninense for SDS-
Page Analysis

46 Hasliza Hassan, Noor Idayu Mohd 
Tahir and Umi Salamah Ramli

Advanced Biotechnology & 
Breeding Centre (ABBC), 
Malaysian Palm Oil Board, 
Bangi 

Proteome and Metabolome Assessment of Oil Palm Fruit Development 
for Advanced Breeding Perspective

47 Noshin Ilyas, Memoona Ilyas, and 
Nazima Batool

Department of Botany, Pir 
Mehr Ali Shah Arid Agriculture 
University, Rawalpindi, 
Pakistan

QTL Mapping of Doubled Haploids for Phenological, Plant Height and 
Agronomical Attributes

48 Karimuna, L., Rahni, N.M., and 
Boer, D.

University of Halu Oleo 
Kendari, Southeast Sulawesi, 
Indonesia

Studies on the Application of Organic Fertilizers Derived from 
Biotechnology Bokashi Plus Toward the Growth and Yields of Seven 
Local Superior Peanut (Arachis hypogaea L.) in Ultisols of Southeast 
Sulawesi, Indonesia
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49 Sew Yun Shin, Muhamad Aizuddin 
Ahmad, Muhamad Ridzuan Abd 
Rashid, Norliza Tendot Abu Bakar, 
Chandradevan Machap, Rabiatul 
Adawiyah Zainal Abidin, Adrain Ling 
Chieng Kuang, Rahiniza 
Kamaruzaman, Mohamad Najib 
Mohd Yusof’and Sanimah Simoh

Biotechnology and 
Nanotechnology Research 
Centre, MARDI Serdang

Antioxidant Activities, Macro- and Micro-element Composition of 
Selected Malaysian Local Rice Varieties

50 Siti Suriawati Badai, Pek-Lan Chan, 
Kuang-Lim Chan, Ahmad Parveez 
Ghulam Kadir and Omar Abd Rasid

Advanced Biotechnology and 
Breeding Centre, Malaysian 
Palm Oil Board, Bangi 

Meta-Analysis of Multiple Transcriptome Data Sets Reveals Mesocarp-
Specific Genes in Oil Palm

51 Suzana, M., Zulkifly, Y., Marhalil, M., 
Rajanaidu, N. Mohd Din A., and 
Kushairi, A.

Advanced Biotechnology and 
Breeding Centre, MPOB Bangi 

Principal Component and Cluster Analysis As A Tool in the Assessment 
of Genetic Variability of Sierra Leone Germplasm Populations

52 Nor Azwani, A.B, Fadila A.M., 
Rajanaidu, N. and Mohd Din, A.

Malaysian Palm Oil Board, 
Bangi

Germination Study of Euterpe oleracea Martius Seeds Using Different 
Media

53 Nur Suraya Abdullah, Mohamad 
Osman, Mohd Yusoff Abdullah, 
Mohamad Bahagia Ab Ghaffar, 
Noorshilawati Abdul Aziz, and 
Shamsiah Abdullah 

Faculty of Plantation and 
Agrotechnology, UiTM Shah 
Alam 

Hybrids Performances and Heterosis Estimation in F1 Generation of 
Oryza sativa L.

54 Norhalida Mohamed Serdari, Maizura 
Ithnin and  Rajinder Singh

Advanced Biotechnology and 
Breeding Centre, Malaysian 
Palm Oil Board, Bangi

Population Structure and Association Mapping Analysis of Nigerian Oil 
Palm Germplasm Collection

55 Adelinna, L., Fadila, A. M., Marhalil, 
M., Norziha, A., Nor Azwani, A.B., 
Mohd Din, A., Rajanaidu, N. and 
Kushairi, A.

Advanced Biotechnology & 
Breeding Centre, Malaysian 
Palm Oil Board, Bangi

Yield, Bunch Components and Height Performance of PS1 (D x P) Oil 
Palm Planting Material on Peat Soil in Sarawak

56 Evi Nurifah Julitasari, M. Muslich 
Mustadjab, Rini Dwiastuti, Syafrial, 
and Widyagama

University of Malang, East 
Java, Indonesia

The Effect of Border Intervention for Indonesian Rice Performance in 
the Open Market: A Simulation Policy Analysis

57 Noor Baiti, A.A., Ahmad Arif, I., Jasni, 
I., Mohamad Zaki, R. and Sahak, D. 

Horticulture Research Centre, 
MARDI Kluang 

Parent Selection Based on Fruit Quality Among Jackfruit Commercial 
Clones

58 Siti Salwana, H, Abdul Razak, S., N. 
Lokmal, Syajariah, S. and Mohd 
Ramly, S.

FRIM Kepong The Effect of Different Growing Media and Environment Conditions on 
Growth of Belalai Gajah (Clinacanthus nutans)

59 Siti Suhaila A. Rahman, Norihan 
Mohd. Saleh, Norwati Muhammad, 
Parameswari Namasivayam, Mahani 
Mansor Clyde, and Kodi Isparan 
Kandasamy

FRIM Kepong Effects of Polyploidy on Photosynthesis Rates and DNA Content in 
Aquilaria malaccensis Lamk.

60 Siti Bahijah Mumaiyizah, Chai Qian 
Yee, Wan Muhamad Asrul Nizam 
Wan Abdullah, Yang Shun Kai, Low 
Lee Yoon, and Lai Kok Song

Faculty of Biotechnology and 
Biomolecular Sciences, UPM 
Serdang 

Effects of Lignosulfonate on Shoot Multiplication and Regeneration of 
Vanilla planifolia Andrews

61 Abdul Rrazak Sahril, Siti Salwana 
Hashim, N. Lokmal, and Mohd Zaki 
Abdullah

Forest Research Institute 
Malaysia, Kepong 

Acclimatization Transplant of Sesendok Plantlets of Tissue Culture from 
Lab Direct to Nursery

62 Jeffry Shah Junus and Shamsiah 
Abdullah

Faculty of Plantation and 
Agrotechnology, UiTM Shah 
Alam 

Recent Advances in Molecular Tool Development for Drought Tolerance 
Breeding in Oryza:  A Review

63 Norumaimah Omar, Abdul Rahim 
Harun, Shuhaimi Shamsudin and 
Shamsiah A.

Faculty of Plantation and 
Agrotechnology,  UiTM Shah 
Alam 

The Effect of Gamma Irradiation on Seed Gemination and 
Morphological Characteristics of Capsicum annuum L.

64 H.N. Khairun, J. Sarip, and J. Siti 
Zainab

Centre for Marker Discovery 
and Validation, Technical 
Service and Laboratory Centre, 
MARDI Serdang

Preliminary Screening of Papaya Simple Sequence Repeat (SSR) for 
DNA Fingerprinting of New Hybrid Papaya

65 Anna, A., Shamsiah, A. and 
Mohamad, O.

Crop Science Department, 
Faculty of Agriculture, UPM 
Serdang

Quantitative Genetics Analysis and Inheritance of High Kernel 
Elongation in Two Rice Crosses

66 Siti Nor Aziemah Mohamad, Ahmad 
Sofiman Othman, Siti Norsuha 
Misman, and Mohamad Bahagia Ab 
Ghaffar

School of Biological Science, 
USM Penang

Evaluation and Validation of BC3F4 Population from Backcrossing 
Program Carrying Blast Resistance Pi9 Gene with SSR Marker
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67 Mohd Solihen, J., Asfaliza, R., Elixon 
Sunian, S., Thiyagu, D., Rahiniza, K. 
and Muhammad Naim Fadzli, A.R.

MARDI Seberang Perai Identification of Local Maintainer Lines for the Conversion Into New 
Cytoplasmic Male Sterile (CMS) Lines of Hybrid Rice

68 Azzami Adam M. M., Muhamad 
Qarari R., Nor A. M., Farah F. FL, 
Mohd Hafiz M. Y.

Genebank and Seed Centre, 
MARDI Seberang Perai

Current Scenario of Rice Varieties Planted in Malaysia

69 Dhulfiqar, A. A., Mohd. Rafii, Y., and 
Mohamad, O.

Department of Crop Science, 
Faculty of Agriculture, UPM 
Serdang

Genetic Diversity Among Stevia rebaudiana Bertoni Genotypes Based 
on Morpho-Agronomic Traits and DNA Molecular Markers

70 Naharudin, N.S., Maizura, A.S. and 
Saleh, G.

Department of Crop Science, 
Faculty of Agriculture, UPM 
Serdang

Expressions of Heterosis of Biomass Yield Traits in Forage Maize 
Hybrids

71 Neyaz Rashid Mustafa, Ghizan 
Saleh, Pedram Kashiani and Nur 
Ashikin Psyquay Abdullah

Department of Crop Science, 
Faculty of Agriculture, UPM 
Serdang

Genetic Variability Among Tropical Sweet Corn Inbred Lines As 
Revealed By Microsatellite DNA Markers

72 Mohd Asrul Sani, Muhamad Hafiz 
Muhamad Hassan, Hartinee Abbas, 
Mohamad Bahagia Abd Ghaffar and 
Mahmad Nor Jaafar.

School of Bioprocess 
Engineering, Universiti 
Malaysia Perlis, Aran 

Fruit Quality Evaluation of Harumanis Variants at Sintok, Kedah, 
Malaysia

73 S. Syahidah, AG. Mohamad Bahagia, 
O. Mohamad, A. Shamsiah

Faculty of Agrotechnology and 
Plantation, UiTM Shah Alam 

Physicochemical Characterization of Malaysia’s Rice in Seeking 
Potential Parents for Quality Rice Breeding Program

74 Norhayati, S., Shamsiah, A., Farah 
Fazwa, M. D., and Mohamad, O.

Forestry Biotechnology 
Department, FRIM Kepong 

Adaptability and Stability Estimates of Eight Selected Clones of Labisia 
pumila (Kacip Fatimah) in Different Environment Conditions

75 Amirrudin M., Elixon S., Asfaliza R., 
Maisarah M., Siti Norsuha, M., Allicia, 
J., Kogeethavani, R, Ismail C.H. 
Mohd. Najib M.Y., Mohd. Naim Fadzli 
A.R., Shajarutulwardah M.Y.

MARDI Seberang Perai MARDI 284 - New Variety More Rice

76 Syafiqah Nabilah, S. B., Farah 
Fazwa, M.A., Norhayati, S. and Siti 
Suhaila, A. R. 

Forestry Biotechnology 
Division, FRIM Kepong 

Assesment of Total Phenolic Contents in Labisia pumila Var. alata 
(KFeFRIM01) Propagated Through Tissue Culture and Leaf Cuttings

77 Mohd Farit Ab. Hamed, Shamsiah 
Abdullah, and Mohamad Osman

Faculty of Plantation and 
Agrotechnology, UiTM Shah 
Alam

Assessment of Genetic Diversity in Eight Accessions of Stevia 
rebaudiana Bertoni in Malaysia Using ISSR Markers
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agricultural land availability, population growth, 
climate change and other socioeconomic  
challenges. Plant genetic resources are the source 
of genetic traits and characteristics of interest, and  
therefore are essential biological basis for crop 
improvement. As such, plant breeding and plant 
genetic  resource management are much 
interdependent. A strong linkage between access to 
desirable germplasm and  their increased utilization 
is important to enhance our breeding programs as 
well as to overcome or break the  plateau which 
many crops and commodities tend to show after a 
continuous genetic gain in the past.  Collection, 
selection, crossing, evaluation, and introduction 
continue to be the main steps of most breeding  
programs. Plant breeding techniques have evolved 
rapidly over the past two decades due to 
technological  advances in the fields of molecular 
biology and biotechnology. Rapid advances in 
biotechnology have  expanded plant breeders’ 
capability to create or transform crops with new 
traits. Genetically modified crops  now represent a 
large proportion of the acreage of many major crops 
grown worldwide. The availability of molecular 
techniques enables a quicker release of superior 
varieties. Molecular biology and biotechnology are  
now, along with conventional hybridization and 
selection methods, an important component of many 
breeding  programs. The convergence of 
conventional plant breeding and rapidly advancing 
fields of molecular biology,  genetic engineering, 
genomics and biotechnology is imperative, and can 
bring in considerable synergy required  in research 
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PLANT BREEDING AND FUTURE PERSPECTIVES 
Prof. Tan Sri Dr. Zakri Abdul Hamid

Crop improvement through selection and breeding is 
a fundamental aspect of the development of  modern 
agriculture. Crop improvement has been taking place 
since the earliest crop domestication. Crops have  
been selected for desirable traits through plant 
breeding. Today, plant breeding plays a major role in 
crop  productivity and agricultural production in 
meeting the multiple challenges of a rapidly changing 
world.  Through improved varieties and high quality 
seeds, they make agriculture and plantation industry 
productive,  and provide improvements for farmers, 
growers, industry and consumers with economic 
benefits. As a result  of the efforts of both the public 
and private sectors, plant breeding has provided an 
enormous contribution to  global agriculture in terms 
of yield, resistance to biotic stresses, tolerance to 
abiotic stresses, harvest attributes,  quality traits and 
nutritional value. Many impact assessment studies 
consistently show that the benefits  generated by 
plant breeding are large, positive and widely 
distributed. In Malaysia, plant breeding efforts have  
remarkably contributed to the development of 
superior varieties or clones to uplift our major crops 
or  commodities such as oil palm, rubber, rice, and 
fruits. Therefore, plant breeding has the immense 
ability to  contribute in solutions to many of the 
challenges ahead such as food security, hunger 
alleviation, increasing nutritional values, and higher 
input costs. Plant breeding and related disciplines 
and technologies can help in  mitigating effects of 
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and development. The challenges facing plant 
breeders have never been more overwhelming.  
Therefore, we need to put in place an enabling 
environment to encourage and support plant 
breeders to continue  to make significant 
contributions to the development of better varieties 
and clones for our crops and  commodities. 

         ⎐⎐⎐⎐⎐

BREEDING FOR SUSTAINABILITY: 
BIOTECHNOLOGIES AS A VECTOR 
Pr. Alain Rival 
CIRAD Resident Regional Director 
for South-East Asian Island Countries 
alain.rival@cirad.fr 

Biotechnologies and sustainable development are 
now at a crossroad and there is a fast growing 
interest in applying  such technology in the current 
efforts for ecological intensification of the oil palm 
cultivation. Genetic information  in all living 
organisms is supported by the genome (DNA) which 
can be differentially expressed through the action  of 
the transcriptome (RNAs), then resulting in proteome, 
metabolome and ionome, the four basic pillars of  
functional genomics. They represent the sum of all 
the expressed genes, proteins, metabolites, and 
elements within  an organism. The dynamic response 
and interaction of these biochemical “omes” defines 
how a living system  functions, and its study, systems 
biology, is now one of the biggest challenges in life 
sciences. In oil palm, as in  many major crops, 
functional genomics is still at its beginning, although 
there are no reasons why oil palm biology should not 
rapidly benefit from the fast progresses generated by 
automated and high-throughput technologies. The  
success of sequencing projects has created a 
widespread interest in exploring the structure and 
expression patterns  of the genome, paving the way 
for the rapid evolution of various genomics-based 
approaches with a direct impact  in modern plant 
breeding. At the same time, agricultural scientists are 
requested to provide long term solutions for  the 
mitigation and adaption of crop species to climate 
change. A specific focus has been set on carbon 
capitation  in soils, which will certainly boost research 
efforts in metagenomics of underground living 
organisms. The present talk will focus on recent 
developments in various plant biotechnology areas in 
which applications for improving  the sustainable 
production of palm oil already exist or will be 
developed in the very near future. 

         ⎐⎐⎐⎐⎐

OIL PALM BREEDING AND GENETICS 
Dr. Ahmad Kushairi Din 
Malaysian Palm Oil Board, Bangi
kushairi@mpob.gov.my 

Oil palm is the most productive oil crop in the world 
and currently contributes to about 40% of the global 
oils  and fats market while occupying only ~5% of 
total land dedicated to oil bearing crops. There are 2 
species of  oil palm, namely, Elaeis guineensis 
(which originates from West Africa) and E. oleifera 
(originating from  Central/South America). E. 
guineensis was first introduced to Malaysia in the 
late 1800’s and currently is the  major commercial 
species in Malaysia. Systematic progress in 
conventional breeding and application of good  
agriculture practices, among others, have allowed 
the oil palm industry to obtain a solid footing in 
South East  Asia, particularly in Malaysia and 
Indonesia. In order to ensure sustainability of the oil 
palm industry in Malaysia,  R&D is being intensified 
in the area of breeding and genetics. As the industry 
in Malaysia started from four  Deli dura seedlings, 
efforts have been made to broaden the gene pool by 
collecting germplasm from as many  sites as 
possible over as broad a range of environments, 
from its centre of origin. Since the first collection 
from  Nigeria in 1973, close to 40 expeditions have 
been subsequently carried out over a period of 40 
years. This has  led to the establishment of a 
comprehensive collection of E. guineensis from 11 
countries and E oleifera from 9 countries. In fact 
more than 100,000 palms from the collection are 
planted at MPOB, making it the biggest  oil palm 
gene bank in the world. Through many years of 
breeding activities, over 13 new genetic materials 
(PS  Series) have been developed from the 
germplasm and shared with the oil palm industry. 
Leasing of mother  palms as well as sale of pollen 
from selected palms to commercial seed producers 
has been carried out for more  than 20 years. Apart 
from conventional breeding, MPOB also has an 
active tissue culture programme to clone  the 
highest yielding palms. Uniformity of planting 
materials via cloning, offers the opportunity to 
increase  yields up to 30%. Some of these selected 
materials have been successfully established in the 
laboratory and are  now being observed at the field. 
MPOB is exploiting genomics based technologies to 
further improve the  efficiency of oil palm breeding 
and tissue culture. MPOB made a major 
breakthrough in sequencing the  genome of oil palm, 
which allowed for the identification of genes 
influencing important agronomic traits,  namely, the 
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shell and fruit colour genes, which can influence oil 
palm productivity. The availability of the  genome 
sequence also allowed for the epigenome of oil palm 
to be unraveled and with it the examination of DNA 
methylation alterations in clonal palms.  As a result, 
the molecular mechanism responsible for clonal 
abnormality related to “mantled” fruits was  
uncovered making large-scale tissue culture of oil 
palm feasible. Translation of these discoveries into 
molecular-based diagnostic assays will expedite the 
development of new and improved planting materials. 
The understanding  of the molecular mechanisms 
and biochemical events associated with Ganoderma 
boninense infection  of oil palm is an important first 
step in controlling the disease caused by the fungus. 
Diagnostic tools that facilitate early detection of 
Ganoderma can help to effectively control the 
disease. Genetic manipulation of oil palm  is also an 
important component of MPOB’s R&D efforts to 
further diversify the use of palm oil. The main focus  
has been to develop high oleate oil palm for the high 
value oleochemical industry. In the past decade, 
mass  spectrometry has been increasingly 
recognized as an indispensable technique for 
studying biological systems.  MPOB has embarked 
on proteomics and metabolomics research to further 
understand the complex processes  linked to 
important agronomic traits such as yield and disease. 

         ⎐⎐⎐⎐⎐

STRATEGY AND PROGRESS OF RUBBER 
BREEDING
Datuk Dr. Mohd Akbar Md. Said
Malaysian Rubber Board (MRB), Kuala Lumpur

Way Forward. Domestic:Increasing export revenue: 
high value rubber products (green materials), ‘fine 
chemicals’ (pharmaceutical), high income economy - 
High return per unit area through adoption of 
technology and mechanization/ automation, 
Increasing local raw material supply - vertical 
integration, COE of Rubber Research and 
Education, R&D (Breeding, GAP, biotechnology, 
petroleum-free based materials, ‘fine chemicals’, 
engineering rubber product and prototyping center, 
Government procurement – priority to home grown 
technology e.g. SMG gloves, seismic bridge 
bearing, rubberized road (cup lump), automotive 
components. International: Increasing global 
demand for green rubber products e.g. green tire, 
fire retardant material, Exporter of rubber products 
primarily green rubber products, International 
linkages (ANRPC, IRRDB, ARB), Overseas 
investment, Global testing center, International 
rubber market center, Global rubber hub e.g. Africa 
for EU market, promotional and business center.

         ⎐⎐⎐⎐⎐
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PLANT BREEDING, BREAKING BORDERS AND 
BARRIERS IN VEGETABLE PRODUCTION 
Mr. Joep Van Balen 
Enza Zaden, Netherlands  
j.vanbalen@enzazaden.nl

Plant breeding allows for an adaptation of plants to 
our needs in a direction that is not always in line  with 
what the evolution has started. Due to continued 
selection pressure we are able to grow onions and  
cauliflower in tropical areas and peppers in 
temperate regions where snow may cover the roofs 
of the  greenhouses. Breeding allowed for tomatoes 
production in tropical lowlands. Genetic research and  
development of genetic tools make it possible for 
breeders to work without the natural selection 
pressure that  is needed to select on phenotypes. 
The accuracy of prediction of performance based on 
molecular data is  increasing and breeding by 
“remote control” is already important in breeding 
programs. The fast urbanization of the world 
population, the awareness and proof of health 
benefits of vegetable consumption will create new  
borders and barriers to cross. Residue-free 
vegetable will come if the demand from the 
population is strong  enough. The biggest change in 
vegetable consumption will come from the 
substitution of animal protein to plant protein 
consumption. Traditional sources like the dry pulses 
will get a face-lift, but also the green and  red 
vegetables will get a prominent place. 

PLANT BREEDING RESEARCH AT MARDI: 
TOWARDS ACHIEVING FOOD AND NUTRITIONAL 
SECURITY IN MALAYSIA 
Datuk Dr. Umi Kalsom Abu Bakar
Deputy Director General, MARDI, Serdang

The National AgroFood Policy (2011-2020) 
emphasizes on food and nutritional security, 
improving  productivity and ensuring sustainability. 
This task calls for greater innovation and utilisation of 
cutting edge  technology along the whole agricultural 
value chain (from farm to table). One of the main 
areas MARDI is focusing on is to generate new crop 
varieties with enhanced traits for higher yields, better 
adaptation to specific  local environments and 
resistance to pests and diseases. Over the last four 
decades, plant breeding program at  MARDI has 
successfully developed a wide range of food crop 
varieties, including rice, papaya, pineapple,  durian, 
coconut and sweet potato. Most of these varieties 
have been adopted by the industry and commercially  

planted. However, to further increase the breeding 
efficiency and develop crops with value–added 
traits,  MARDI has embarked on using modern 
biotechnology tools such as molecular marker, 
genetic modification  and genomics to complement 
conventional breeding programs. These 
technologies have enabled the  discoveries of 
valuable genes and markers that are needed to 
elucidate complex gene functions contributing to  
yield and quality attributes. This in turn has reduced 
crop cycle and allowed for precise and efficient 
breeding  for developing smart designer crops for 
the future. This paper will present an overview on 
the latest  developments of plant breeding research 
at MARDI in addressing food and nutritional security. 

APPLICATION OF MOLECULAR TOOLS FOR 
GENETICS ANALYSIS ON TROPICAL FRUITS
Prof. Dr. Ir. Sobir
Bogor Agricultural University, Indonesia
sobir@ipb.ac.id
2c
Warm and humid climate South east Asia is a native 
home for numerous edible fruits and nut-bearing 
plants. Introduced species, such as papaya, 
pineapple and guava also successfully developed. 
Several information refer mangosteen in Indonesia 
originated from Kerinci region in Jambi, Based on 
mangosteen population DNA analysis we found that 
mangosteen origin might not from Jambi. DNA 
marker analysis revealed that mangosteen 
distribution moved from Purwakarta to Tembilahan, 
Kerinci, and Bulukumba in other side. In Purwakarta 
exist two population. Anatomical analysis on 
epidermis cells surrounding stomatal guard cell 
indicated that mangosteen cell shape is intermediate 
between cell shape of G. malaccensis and G. 
Celebica.
⎐⎐

HERBAL AND MEDICINAL PLANTS
Dr. Abdul Ghani Hussain
Herbwalk Consultancy, Malaysia
dr.ghani53@herbwalkconsultancy.com
 
I was taught having exhaustive knowledge is very 
important. Knowledge about the human body. 
Knowledge about diseases, its progress & 
complications. Knowledge about how to treat them 
at all stages. Knowledge about the materia medica 
to use. Herbal medicinal products manufactured to 
pharmaceutical standards to ensure it is consistently 
of high quality, safe and effective to the patients. 
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High quality raw material. Selected variety. Good 
agricultural practice. Food safety programme. Good 
harvesting practice. Good post harvest processing. 
The Momordica charantia story. The important role of 
plant breeders in making good medicine. Gather 
knowledge of specific use of specific part of a specific 
plant. Studying and selecting the best variety of a 
specific use. Studying the best growing method for 
the specific use. Identifying that window of time when 
it is best to harvest for the specific use.

RUBBER BREEDING IN THAILAND 
Dr. Napawan Lekawipat
Rubber Research Institute of Thailand 
napawanle@yahoo.com

Natural rubber (Hevea brasiliensis) is an important 
economic crop in Thailand. Although Thailand is the  
largest natural rubber producer in the world, the 
development of Thai rubber clones was not 
progressing as  well. Most of the smallholders still 
use RRIM 600 clones. So, accelerated breeding 
program development for  improving rubber clones is 
very important. New technologies such as physiology 
and biotechnology have also  been applied to 
improve rubber clones. According to the result of 
rubber breeding projects, RRIT’s clonal  
recommendations have been revised every 4 years 
based on information of latex yield from clone trials in  
traditional and non-traditional rubber planting areas. 
Fifteen of RRIT’s clonal recommendations have been  
issued. Improving high yielding clones along with 
specific performance such as disease resistance and 
drought  tolerance etc, still need to be considered 
especially the newest clonal recommendation, 2016’s 
RRIT Clonal  Recommendation. Not only 
conventional breeding but new technologies such as 
tissue culture and molecular  markers are also 
applied to the study of Markers-Assisted selection 
(MAS) and shortening duration of breeding program 
in the future. 

PLANT BREEDING EDUCATION FOR THE 
TWENTY-FIRST CENTURY 
Prof. Emeritus Dr. Jalani Sukaimi
Faculty of Science and Technology, USIM Nilai 
jalani@usim.edu.my

The four pillars of food security are availability, 
access, stability and utilization, and each with its 
determinant  factors. Agricultural production is one of 
the determinant factors for food availability. The world 

must continue  its productivity per unit land area to 
feed the expected population of 9 billion by 2050. 
There are many components that contribute to the 
sum increase of agricultural productivity, and plant 
breeding is one of them  and together with 
agronomic advances has dramatically enhanced 
yields in agricultural production systems.  Many of 
these production systems have embarked in 
diversification to enable sustainable intensification  
resulting in high yields and resource conservation. A 
normal contemporary breeding curriculum would 
include  plant biology, genetics, population and 
quantitative genetics, knowledgeable in the 
inheritance and selection of complex traits, 
principles of plant breeding and related molecular 
sciences, applied statistics, experimental  design as 
well pest and diseases. The plant breeder would 
eventually accomplish integration of agricultural  
production systems with new technologies to enable 
close coordination of breeding and development of 
cost-effective production systems with rapid 
adaptation of agriculture to climate change and 
specific demands of  upstream and downstream 
activities. This would make plant breeding continue 
to be a vibrant,  multidisciplinary science 
characterized by its ability to reinvent itself by 
absorbing and utilizing novel  scientific findings and 
technical approaches. 
 
GETTING VALUE OUT OF GENOMICS 
RESEARCH FOR OIL PALM BREEDING 
Dr. David Ross Appleton
Sime Darby Research Sdn. Bhd.
david.ross.appleton@simedarby.com

Since Sime Darby deciphered the Oil Palm Genome 
in 2009, we have now come a long way towards 
realizing value, and more importantly integrating its 
use into breeding programmes. In 2016, we have 
completed the first large scale planting oil palm 
seedlings that have been specifically selected using 
genetic testing tools to deliver higher yield in the 
field. This required the acquisition of 80 million data 
points on 80,000 seedlings in order to select the 
best genotypes across a number of traits. In its own, 
the value of this first planting is not significant, 
however it has already taught us better ways of 
applying markers within breeding and will continue 
to deliver new information for the life of these palms. 
Focus is now on routine application of genetic tools 
for commercial seed production and delivering 
materials to the fields with traits that can improve 
field performance related to climate resilience and 
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harvesting -faster. Progressing oil palm yield and 
efficiency will ultimately make it more sustainable and 
enable us to create more value without the need for 
more resources. 

REORIENTING PLANT BREEDING TO MEET 
CHALLENGES OF CLIMATE CHANGE 
Prof. Dr. Ghizan Saleh
Department of Crop Science, 
Faculty of Agriculture, UPM Serdang
ghizan@upm.edu.my

Plant breeding is an area of applied science where 
the art of tailoring favourable gene recombinations 
and selecting for superior genotypes are applied. In 
the early agrarian era, the term ‘breeder’s eyes’ was 
used to describe one’s ability of identifying plants 
with desired characters. Until the understanding of 
genetics and inheritance were adopted, cultivated 
plants were selected and bred based on preferred 
taste, suitable morphology and high yield. Due to the 
nomadic nature of those societies, cultivated varieties 
were shifted from one place to another and thus, 
adaptation to changing environmental conditions 
incidentally took place. Fast forwarding to modern 
agriculture scenarios, plant breeding becomes a 
scientific endeavour to develop new and improved 
cultivars to suit the market demands, to fulfil human 
needs and to adapt to the dynamically changing 
natural and environmental conditions. Climate 
change, defined as the change in the average 
weather conditions is caused by natural factors as 
well as human activities. The earth’s temperature 
fluctuates based on the amount of solar energy it 
receives and reflects back to space. The amount of 
heat retained by the earth’s atmosphere, known as 
the greenhouse effects, is dependent upon both 
these natural and man-made factors. Records show 
that the present global warming events are greatly 
caused by human activities, such as electricity 
generation, development of residential areas, 
upgrading of transportation systems, and agriculture 
activities, which has resulted in the significant 
increase in the release of greenhouse gases to the 
atmosphere (IPCC, 2013). With the significant 
increase of of the greenhouse gases release, stability 
of the climate is jeopardized and the global 
communities are exposed to destructive 
meteorological conditions as well as scarcity of 
natural resources for human livelihood. 

         ⎐⎐⎐⎐⎐

PROGRESS IN JATROPHA IMPROVEMENT 
THROUGH WIDE CROSS 
Prof. Dr. Peerasak Srinives
Department of Agronomy, Kasetsart University, 
Kamphaeng Saen, Thailand 
agrpss@yahoo.com

Jatropha (Jatropha curcas) has a high potential as 
an energy plant but gives too low seed and oil yield 
to become an economic crop. Genetic variation 
within this species is too narrow to use as a 
germplasm source in breeding for superior 
clones.The plant breeders have tried wide 
hybridization, especially between jatropha and 
peregrina (J. integerrima) with limited success, 
mainly due to low rate in producing the F1 plants 
and obtaining F2 seeds. The project on “Breeding to 
Accelerate Domestication of Novel Jatropha for Fuel 
and Feeds” of Kasetsart University has developed 
an embryo rescue technique to save the 
interspecific F1 plants, and field management 
practices to obtain more F2 and BC1 seeds. This 
resulted in the recent release of 6 ornamental 
jatropha varieties. Some F1 plants are woody and 
fast growing, thus promising as a high biomass 
plant. The progenies derived from polycrossing 
showed very high genetic and phenotypic variation. 
Many of them gave higher seed and oil yield, and 
better agronomic traits than the conventional 
jatropha. Some superior lines were evaluated for 
general and specific combining abilities (GCA and 
SCA) of fruit and seed yield per plant and showed 
potential as a new genetic stock. Some lines are 
being tested on different plant spacings for yield per 
unit area to be released as novel varieties. 

ADVANCES AND TRENDS IN PLANT BREEDING 
FOR SOCIETY S WELL BEING 
Prof. Dr. Kamol Lertrat 
Plant Breeding Research Center for Sustainable 
Agriculture,  Khon Kaen University, Thailand
kamol9@gmail.com

Plant breeding has played a key role in improving 
crop characteristics such as yield and quality for the 
benefit of human. With globalization, population 
growth especially aging population, increasing 
urbanization, and the impact of climate change, we 
are facing increasing challenges to provide sufficient 
safe and nutritious food under declining resources 
for our well-being in the coming decades. To meet 
these challenges, the objectives of plant breeding 
have been directed to develop new varieties with 
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high yield, resistance to biotic and abiotic stresses, 
enhanced nutritional quality traits, and suitable for the 
multipurpose use of crop biomass(including for feed, 
fiber, and fuel) under various crop production 
system.. For many decades, to develop new 
cultivars, plant breeders have used consuming, and 
provide the very small amount of genetic gain for 
multiple complex characters. Plant breeding is 
continuously on the move. During the past 25 years, 
the continued development and application of 
biotechnology such as recombinant DNA technology 
GM )genomics and molecular markers has 
established molecular plant breeding (MPB (new 
methods with more precise in the creation, analysis, 
and manipulation of genetic variation and the 
development of new cultivars. Genomic selection GS 
form of MAS is a new approach for improving 
quantitative traits in large plant breeding populations 
that simultaneously uses all marker data genome 
wide molecular markers) to predict breeding values 
and make selections of individuals or breeding lines 
prior to phenotyping. GS lead to more rapid and 
lower cost gains from breeding. To date with the 
advance of biotechnology, New Breeding Techniques 
have been developed. There are Zinc finger 
nuclease, Oligonucleotide-directed mutagenesis, 
Cisgenesis and Intragenesis, RNA-dependent DNA 
methylation, Grafting on GM rootstock, Reverse 
breeding, Agro-infiltration, and Synthetic genomics. 
These new techniques complement the traditional 
methods and also offers plant breeders the tools they 
need to create new varieties with improved traits 
performance and increase the efficiency of plant 
breeding. Altogether, breeding results have become 
more predictable. Up until now, MPB is currently 
standard practice in many crops. It’s routinely already 
applied in the private sector (e.g. Monsanto, 
Syngenta, DuPont, Pioneer, The J. R. Simplot Co.), 
the public sector (e.g. CIMMYT, MAS wheat, USDA), 
and an NGO such as in Harvest Plus program. Great 
progress has been made over the past decade, many 
new crops both GM and non-GM varieties have been 
released and used in many countries. There are 
soybean, maize, rapeseed, cotton, sugar beets, 
alfalfa, canola, papaya, apple, potato and biofortified 
crops (e.g. provitamin A-rich orange sweet potato, 
yellow cassava, and orange maize; iron beans and 
pearl millet; zinc rice and wheatAlthough, MPB is 
transforming this century crop improvement. And it's 
potentially has enormous benefits to the developing 
countries. It is yet to take hold in public and private 
crop improvement programs in developing countries 
mostly on the basis of high set-up costs and 

intellectual property rights restrictions. However, at 
some point in the near future, the costs of adopting 
MPB would be generally affordable. Since MPB is 
an interdisciplinary science, therefore at the present 
time, greater efforts are needed to invest in human 
capacity building through research, education, and 
training programs using participatory approaches 
e.g. public-private partnerships for MPB at national 
and international level. 

STRATEGIES OF COCOA BREEDING IN THE 
PHILIPPINES 
Dr. Romulo L. Cena 
University of Southern Mindanao Agricultural 
Research Center, Kabacan, Cotabato, Philippines
romulo55cena@yahoo.com 

Cocoa breeding in the Philippines started as small 
project on germplasm collection for instructional  
purposes in the University but expanded after ten 
years when financial assistance and collaboration 
with CIRAD France who continuously supply sizable 
number of germplasm for cocoa gene bank 
establishment. In 1984, around 88 accessions of 
cocoa including wild relatives (i.e T. bicolor) was 
maintained in our cocoa genebank which was 
characterized and evaluated based on horticultural 
characterics including leaf, flower, bean characters 
and yield parameters. Diversity analysis was 
conducted using data on morphological descriptors 
and isozymes analysis to determine genetics 
relationship of each variety which are group by 
cluster analysis as basis for heterosis breeding. 
Hybridization of distantly related parental lines with 
desirable characteristics (i.e. yield, precocity, pod 
value and reaction to pests and diseases) was 
initiated and hybrids developed were tested and 
evaluated in Hybrid Progeny Trial in 1 or 2 locations. 
The best hybrids were then propagated clonally and 
further evaluated in clonal/proof trial in different 
agro-climatic zones in the country.  Other materials 
(imported clones through the Asia Pacific Regional 
INGENIC group and farmers selection are  included 
in this trial). Data gathered in this trial in different 
locations are pooled and subjected to statistical 
analysis to find out the best 2 or 3 varieties for 
registration to the National Seed Industry Council 
(NSIC) for commercial release to the farmers and 
other cocoa stakeholders. Thirteen cocoa varieties 
are now recommended from 1999 to 2014 which are 
being use in the massive expansion of cocoa in the 
Philippines.  Supportive studies were also 
conducted like DNA analysis, development of cocoa 
diet for cocoa pod borer  including some studies in 
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the selection of vascular streak die back (VSD) 
resistance and chemical analysis of  different 
recommended varieties. 

STRATEGIES FOR CROP IMPROVEMENT IN 
MEDICINAL AND AROMATIC HERBS
Dr. M. Anuradha
Padmasshree Institute of Management & 
Sciences, Bangalore, India
pimsprincipal@gmail.com
 
Challenges in crop improvement. Taxonomical 
identifications. Phenology and floral biology. Plant 
specific problems and challenges. Cultivation 
practices. Germplasm repositories. Quality 
parameters. Lack of methods for quality 
determinations. Strategies for crop improvement. 
Exploitation of natural biodiversity (Chemotypes): 
Search for inter- and intra specific chemical diversity, 
Identification of higher yielding chemotypes, 
Correlation analysis between the chromosome 
number and production ability Selection: Majority of 
improved varieties released in MAPs are based on 
selection, High success rate because of lot of 
variability, Selection is under extreme climatic 
conditions.

HORTICULTURAL SEED INDUSTRY 
Mr. Chua Kim Aik
Green World Genetics Sdn Bhd, Kepong
kimaik.chua@gwgenetics.com

The food demand is increasing globally, reflecting a 
growing world population, increasing demand  of 
foods globally, and reduced arable area. So, in order 
to be self-sufficient, and attain food security, higher  
yield will be needed to meet this demand. In that way, 
the worldwide priority nowadays, has become the  
development of high yield seeds, which are now, the 
most important agricultural input. Moreover, Malaysia  
has a strong preoccupation of accomplishing a stable 
food security, as soon as possible, as it cannot rely 
as  much as before, in other countries. Interestingly 
enough, Malaysia, was able to increase dramatically 
its  vegetable production almost 4 times from 1980 to 
2000; however, the 95% of the seed used, came 
through  importation. Furthermore, it is crucial to 
understand, that even though most of the imported 
seeds have high  yielding potential, and better 
consumer´s acceptance, they also have many 
disadvantages, including:  inconsistency in supply, 
very expensive, and no guarantee in seed quality. 
For that reason, it is fundamental  that Malaysia 

starts pushing more intensely, the research and 
development of new hybrids vegetable seeds that  
could be more suitable for the country´s conditions 
and needs. Likewise, the Malaysian government has 
started  to revitalize the agricultural sector, by trying 
to take it to a more advanced and efficient level. As 
a  consequence, many commercially agricultural 
projects have been implemented in conjunction with 
the private  sector, with the aim of augmenting the 
country´s food supply. Nevertheless, despite the 
efforts of the private  and public sector, the supply is 
still low and the quality is still not the best. Fact that 
is due, probably because  the industry players are 
not well integrated yet, and are not really meeting 
Malaysia´s national needs.
 
HAPLOID BREEDING IN WHEAT 
Dr. Golam Faruq
Wheat Research Centre, Bangladesh Agricultural 
Research Institute, Joydebpur, Bangladesh
faruqwrc@gmail.com

Wheat (Triticum aestivum; 2n = 6x = 42, AABBDD) 
is the most widely grown cereal and plays a vital role 
in  global food security. Global wheat yields have 
been rising by only 1.1% per year, a level that falls 
far short of  the demand of a population that is 
growing 1.5% annually. Wheat breeding is 
amazingly flexible and classical  common methods 
like pedigree selection, bulk selection, single-seed 
descent, the backcross method are often  combined 
in practice. Double haploid (DH) breeding 
accelerating conventional plant breeding programs 
and  makes early release of cultivars with superior 
and desirable traits. It has greater utility in other 
research aspects  of plant breeding, genetics and 
genetic engineering. The doubled haploid process 
rapidly yields true-breeding  lines that can reliably be 
tested and selected for specific, desirable 
improvements. Due to complete  homozygosity, the 
efficiency of selection for both qualitative and 
quantitative characters is increased by using  DHs 
since recessive alleles are fixed in one generation 
and directly expressed. Additionally, DHs can be 
used in a recurrent selection scheme in which 
superior DHs of one cycle represent parents for 
hybridization in the  next cycle. Despite of some 
limitations such as genotype effect, limited 
transgressive segregation, albinism etc.  double 
haploid production is the best method for genetic 
improvement and genetic studies of wheat. Using of  
doubled haploid techniques, several wheat cultivars 
have been released for cultivation in both developed 
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and  developing countries. In addition, different seed 
companies as well as major CGIAR crop institutions 
are also  giving focus on double haploids in wheat 
breeding program. In this presentation, the origin and 
production  of haploid techniques, mechanisms, 
limitations and current global scenario of double 
haploid in wheat breeding are summarized. 

PLANT GENETIC RESOURCES FOR FOOD AND 
AGRICULTURE: THE GLOBAL NEEDS, ACCESS 
AND BENEFITS SHARING
Prof. Dr. Mohd Shukor Nordin
Kulliyyah of Science, IIUM, Kuantan 
dino@iium.edu.my

 The availability of new and better varieties is 
important to food security and the sustainability of 
agriculture in general. To develop new varieties, plant 
breeders need genetic resources. Most countries, 
including Malaysia, are dependent for at least 60% of 
their genetic resources from outside the countries. In 
the past, the required genetic resources used to be 
shared or exchanged freely among farmers and 
countries.  After the adoption and enforcement of the 
Convention on Biological Diversity (CBD), the 
situation has changed. CBD has brought with it 
various measures that extend private or sovereign 
control over genetic resources for food and 
agriculture. Many felt that access and benefit sharing 
for agricultural biodiversity in particular plant genetic 
resources for food and agriculture (PGRFA) should 
be treated differently from the way it is treated under 
the CBD. Convention on Biological Diversity rely 
heavily on legal procedures in many of its dealings 
and this has caused a sharp decline in access and 
flow of the genetic resources worldwide and this in 
turns has seriously threatened varietal improvement 
work and subsequently food security and agriculture 
as a whole. The decline in supply of germplasm 
materials as a result of CBD is also being 
experienced by the international genebanks. Rice 
genebank of IRRI for instance found it increasingly 
difficult to fill the gaps in their germplasm collections. 
Accessions of several crops which are currently 
being conserved in some International genebank  
remained unused for several years because the 
regulations for exchange such as on who had the 
authority to release the samples, were not yet clear.  
The development and adoption of the International 
Treaty on Plant Genetic Resources for Food and 
Agriculture (ITPGRFA) is seen as the global reaction 
to the rising tide of measures that slowed down the 
access and movement of plant genetic resources for 

food and agriculture (pgrfa) following the adoption of 
CBD . The Treaty creates 'multilateral system of 
access and benefit sharing' (MLS)  within which 
members can access materials within the MLS free 
and without strings attached except when  recipients 
choose to prohibit others from using, for their own 
research and breeding, any product they develop 
using materials they got from the MLS, they are 
expected to share the benefits by contributing 
certain percentage of sales of the product into a 
common fund created under the Treaty. All materials 
in the MLS will be distributed under the Standard 
Materials Transfer Agreement (SMTA). The 
monetary benefits go back to the MLS, not to any 
particular supplier and this is where the MLS differs 
from the kind of bilateral regulatory arrangements 
that many countries have created (or are creating) 
pursuant to the CBD. 

PLANT BREEDING CAPACITY BUILDING IN 
INDUSTRY
Mr. Mohaimi Mohamed
Biotechnology & Breeding Department, Sime Darby 
Plantation R&D Centre, Banting 
mohaimi.mohamed@simedarby.com

Development and improvement of rice from the wild 
grass Oryza rufipogon, maize from teosinte, wheat 
wild Triticum dicoccoides south-eastern part of 
Turkey to wheat were the results of plant breeding. It 
is not the matter of either they were systematic or 
non-systematic and scientific or non-scientific but 
these clearly demonstrated the importance of 
breeding and selection and human civilizations are 
intimately associated it. Plant breeding is in fact in 
step with that of the civilization it nourished. In 
developing countries like Malaysia, the wealth of a 
country means that it is easier for people to access 
sufficient food and this can be seen in the increase 
production of country’s staple food crops, paddy has 
increased by more than 41.0 thousand tonnes 
(1.6%) in 2015. Malaysian’s Entry Point Projects 
(EPP) participants have committed GNI RM9.68 
billion to date, against a targeted GNI of RM28.9 
billion in 2020 from the Agriculture NKEA and 
committed jobs have reached 30,839 compared with 
expected job creation of 109,335 in 2020, while total 
committed investment amounted to RM7.813 billion 
to date versus RM16.984 billion targeted in 2020. 
On the global front, agricultural production, including 
non-NKEA commodities and palm oil, is projected to 
grow at an average rate of 1.5 per cent annually 
until 2022. These indicated the importance of 
agriculture for Malaysian’s future and to realize 
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these more skilled workers in agriculture sector is 
needed especially in crop improvement research. 
However, there is a declining trend in capacity 
building within the agriculture sciences especially 
plant breeding and something need to be done to 
rectify this before it can develop into a crisis to 
Malaysian agriculture industry. Hence, agricultural 
education, teaching and training need to be 
transformed to meet the recent global challenges, 
technological advancement and sustainable 
development. Industry internships also need to be 
developed in equipping the human resources a 
combination of science with management and 
supervision. Research activities on tropical crop 
breeding need to be enhanced in order to position 
breeding in current technological advancement and 
at the same time to sustain a critical mass of applied 
geneticists and plant breeding in agricultural 
education programs. 

RICE BREEDING FOR SALT TOLERANCE IN 
MEKONG DELTA VIA MARKER-ASSISTED 
SELECTION 
Dr Bui Chi Buu 
Institute of Agricultural Science for 
Southern Vietnam 
buu.bc@iasvn.org

An advanced backcross population (BC2F2) was 
developed with the parents included  OM5629 as a 
donor of salt tolerance and OM7347 as a recurrent 
parents with good  quality traits and drought 
tolerance. Two hundred fifty three BC2F2 lines of the  
OM7347/OM5629 were evaluated at seedling stage 
in the green house of CLRRI.  Molecular markers 
associated with both qualitative and quantitative trait 
loci (QTL)  salt tolerance were identified by using 416 
polymorphic SSR markers. QTLs,  associated with 
stress tolerance at EC = 15 dS/m at seedling stage, 
detected from the  BC2F2 population of OM7347/
OM5629, were located on chromosomes 1 and 3. 
Three  QTLs were identified at the intervals of 
RM3252-S1-1 -RM10694, RM3740-RM5336  and 
RM11125-RM9 with genetic distance of 4.4, 4.5 and 
18 cM on chromosome 1,  respectively. Two QTLs at 
the intervals of RM3867-RM6959 and RM6876-
RM4425  with genetic distance of 4.5 and 18.0 cM on 
chromosome 3, respectively. One QTL on  
chromosome 5 was detected at the interval of RM874 
-RM10359, it was associated  with salt stress 
tolerance under EC = 8dS/m at vegetative stage. 
Three QTLs at the  regions of RM1324-RM2412, 
RM1185-RM24, and RM1282-RM2560 on 

chromosome  1, and one QTL of RM453-RM511 on 
chromosome 12, were related to salt tolerance  
under EC = 8dS/m at reproductive stage. Two tightly 
linked markers as RM3252-S1-1  and RM3867, -
exhibited their effectiveness in identification of salt 
tolerance genotypes  in BC3F6 population of 
OMCS2000/Pokkali. Responses to salinity stress at 
reproductive stage such as sodium and potassium 
concentrations were measured. The  candidate 
genes on chromosomes 1, 6, 10 and 12 were co-
localized with the QTLs for  salinity tolerance through 
GWAS based on the 44, 100 SNP chip to identify 
significant  SNPs. 

ADVANCES IN OIL PALM BREEDING: ISSUES 
AND CHALLENGES 
Ms. Leao Ling Jiun
Felda Global Ventures Research and 
Developments Sdn Bhd. 
lj.leao@feldaglobal.com 

Oil palm is the most efficient oil-bearing crop. 
However, its breeding cycle per generation requires 
at least a  decade of work. There are more than 50% 
of the oil palm land expansion over the past 20 years 
in Malaysia.  Price fluctuation in crude palm oil and 
fertilizer, increased shrinkage of arable land and 
severe labor shortage  therefore propels the demand 
for good planting material as well as crop 
management. Oil palm breeding plays  a crucial role 
in providing good quality planting materials to boost 
the production of the crop. The first essential  step in 
oil palm breeding is to choose a good parental 
combination that has high probability of generating  
offsprings with desired characteristics. Oil palm 
breeding requires massive resources. Field trials 
require large  land for extensive progeny testing to 
estimate their breeding values. Moreover, data 
collection of yield  recording, bunch analysis and 
vegetative measurements is very labor intensive. As 
breeders have limited  control over environmental 
factors that affect genetic response, it is important to 
select limited, superior parents  for manageable 
populations to generate good quality materials. 
Breeders have been selecting palms based on  their 
visible or measurable traits. Segregation occurs 
among offsprings as a result of the separation of the 
allele  pairs encoding desired traits in each parent 
during the formation of reproductive cells. Therefore, 
selection  may be imperfect as genotypic selection is 
largely overlooked. Hence, palm with visible 
desirable agronomic  traits will be retained whereas 
crosses with good genetic diversity may be 
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discarded. Phenotyping is a crucial  step in 
generating information required by breeders to make 
selection. However, conventional phenotyping is  
labor-intensive, time consuming and costly. 
Advancements in geo-informatics and imaging 
techniques allows  high-throughput non-destructive 
phenotype data collection for quantitative studies of 
complex traits.  Application of these technologies in 
oil palm breeding will accelerate the introduction of 
improved planting  materials in a shorter time. 

CACAO BREEDING IN MALAYSIAN COCOA 
BOARD 
Nuraziawati Mat Yazik 
Upstream Technology Division, 
Malaysian Cocoa Board, Hilir Perak
nura@koko.gov.my 

The Malaysian Cocoa Board (MCB) is the only 
national organization actively collecting, planting, 
evaluating  and conserving of more than 2000 cacao 
accessions in Malaysia. The breeding program in 
cacao includes  germplasm collection, hybridization, 
and clonal development up to the production of the 
recommended  planting materials for commercial 
plantings. There are several specific objectives of the 
breeding study in  MCB such as breeding for high 
yielding, bean quality and flavour, pests and diseases 
resistance/tolerance and  other desirable agronomic 
traits. From the year 2000 onwards, cacao clones 
selection were focused on larger  bean size and bean 
weight, higher butter fat content and tolerant to pest 
and disease. Thus the more recent  selections 
showed better productivity and bean production 
which indicated that over time improvement in yield  
is attained with improved varieties. Planting materials 
with higher degree of pest and disease tolerance 
have  been developed at the local and international 
level. 

CRAFTING PROPER CONSERVATION AND 
MANAGEMENT TO MAINTAIN THE QUALITY OF 
MALAYSIAN HERBS 
Wan Zaki bin Wan Mamat 
Herbs Program, Crop and Soil Science 
Research Centre, MARDI Serdang
wanzaki@mardi.gov.my 

In the agriculture sector of the NKEA in the National 
Transformation Program, the EPP1 project  entitled 
High Value Herbal Product was created to take 
advantage of the ever expanding herbal industry as a  
new source of economic growth for Malaysia. This 
government aspiration has been supported with a 

budget  of almost half a billion ringgit to ensure the 
local herbal products could penetrate not only the 
local but also  the global markets. Supporting this 
move, various agencies and institutions have 
collaborated in this project to  make this aspiration a 
success. Moving forward, the production of high 
value herbal products must be  supported with 
strong scientific backup for efficacy and safety. This 
could only be realized through the  production high 
quality raw materials and products that have the 
necessary bioactive ingredients for them to  be 
efficacious and safe. Since the value-chain of the 
local herbal industry covers two main sectors which 
are  upstream and downstream, then the objective 
of getting high quality herbal raw materials and 
products could  only be realized by adhering to 
proper techniques in ensuring the quality is 
maintained throughout the  production process. In 
the upstream sector, the quality cycle starts with 
high quality planting materials up to  the production 
of raw materials. Planting materials can be collected 
and selected from known sources or  conservatories 
or obtained from certified supplier to ensure 
success. Breeding works of collection and selection  
of specifically chosen type of herbs is to be carefully 
followed so only those with the best characters can 
be  obtained and conserved. The source of the 
planting materials could use either the seeds or 
vegetative parts of  the selected parent. After 
transplanting, good agricultural practices (GAP/
GACHP) must be adhered to ensure  the quality 
traits of the parent can be maintained and the 
planted herbs are able to produce raw material that  
has the necessary bio-active ingredients. High 
quality raw material production can further ensure 
the product  is efficacious and safe and can further 
helps in fulfilling EPP1 objective and national 
aspiration. 

EMBRYOLOGICAL AND MOLECULAR METHODS 
FOR REVEALING APOMIXIS IN GARCINIA 
INDICA (CHOISY.) 
Assoc. Prof. Dr. M. A. Deodhar
Department of Botany,  Kelkar Education 
Trust's VG Vaze College, India 
drmadeodhar@gmail.com

Garcinia indica is a tree species endemic to Western 
Ghats of Maharashtra (India). The plant is  
commercially important for preparation of pleasant 
attractive beverage which contains anti-obesity, anti- 
cholesterol and hydroxycitric acid. While searching 
for best clone for clonal propagation, the 
morphological  as well as genetic variability of plant 
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species have been studied at various locations. It 
was observed that the  plants exhibit almost 
monomorphic banding pattern. Low level of 
polymorphism is alarming because it will  threaten 
the existence of this highly endemic plant. The 
reason for low levels of polymorphism might be in its  
unique mode of reproduction through apomixis. The 
genus Garcinia exhibits all types of reproduction. In 
G.  bracillienasis the plant undergoes normal mode of 
sexual reproduction. In genus G. mangostana and G.  
hombroniana, the male populations are totally absent 
and plant reproduces by sporophytic apomixis with 
adventive embryony. While in G. parvifolia it 
reproduces by gametophytic apomixis, hence 
detailed study  regarding as reproductive studies of 
G. indica was undertaken.Various floral types found 
on male, female and  hermaphrodite plants were 
studied. The pollen viability in male and female 
flowers and percent pollen  germination was studied. 
The in vivo pollen germination on stigmatic surface 
was also studied. To confirm or  rule out apomixis the 
systematic breeding experiment was undertaken. A 
set of about 100 female flowers were  bagged without 
pollination. A second set of flowers was artificially 
pollinated with known male parent and  third set of 
flower was open for natural pollination. The flowers 
bagged without pollination did not produce  any fruits. 
This suggests that pollen stimulus is required for fruit 
set and plant do not reproduce by obligate  apomixis. 
In artificially as well as naturally pollinated flowers, 
the formation of female gametophyte and post  
anthesis changes occurred in the ovary were studied 
for about 12 days. Though well developed female  
gametophyte appears to be formed at the time of 
anthesis, the formation of zygotic embryo or 
endosperm  formation was not detected. The seed 
appears to be developed parthenogenetically. The 
possibility of apomixis  was also confirmed with ISSR 
markers. The identified female plants F159 and F244 
were artificially pollinated  with known male parent. 
The parent plants and resulting progenies were 
analyzed with molecular markers.  About 90% of 
progenies showed banding pattern very similar to 
mother plants indicating that they have  resulted 
through apomixis. But there are some plants which 
show polymorphic banding pattern than the mother  
plant suggesting the possibility of sexual reproduction 
in the plants. Thus G. indica appears to reproduce by  
facultative apomixis. 

         ⎐⎐⎐⎐⎐

IDENTIFICATION OF DURIK-DURIK PLANT 
(SYZYGIUM SP.) USING THE psbA-trnH 
INTERGENIC SPACER AND ITS REGIONS 
Dr. Dewi Indriyani Roslim
Universitas Riau, Indonesia  
dewiindriyaniroslim@gmail.com

Durik-durik is an important plant in and around 
Kajuik Lake located in Langgam, Pelalawan 
Regency, Riau  Province of Indonesia, but the 
species name of this plant is unknown. This study 
aimed to identify the durikdurik  species using 
sequences of psbA-trnH intergenic spacer and the 
nuclear internal transcribed spacer (ITS)  region. 
Plant DNA was extracted from leaves then amplified 
using polymerase chain reaction (PCR). The  PCR 
product was sequenced and analyzed using 
BLASTn and MEGA version 6.0. Alignment analysis 
showed  that the sequence of the psbA-trnH 
intergenic spacer of durik-durik, which consisted of 
537 bp, had high  similarity to Syzgium malaccense 
and Syzgium nervosum, with identity values of 94% 
and 96%, respectively.  The sequence of the ITS 
region of durik-durik, which composed of 607 bp, 
had highest similarity to S.  nervosum and S. 
paniculatum, with identity values of 98%. 
Furthermore, clustering analysis showed that  durik-
durik was classified as one group with S. nervosum 
based on both sequences. Nevertheless, durik-durik  
could not be classified as S. nervosum because the 
identity value between durik-durik and S. nervosum 
does  not reach 100%. In conclusion, the durik-durik 
species still could not be identified and further 
investigation  will be performed to support this study 
using rbcL and matK gene. 
 
IPR VIS-A-VIS TRANS PACIFIC PARTNERSHIP 
AGREEMENT 
Mdm. Norunnuha Datuk Hj. Nawawi 
Norunnuha Sdn Bhd, Malaysia 
norunnuha@norunnuha.com

The Intellectual Property (IP) world continues to be 
fast changing with many emerging issues and  
Malaysia is not excluded from this. Conversely, the 
international market requires Malaysia to update 
plant  protection legislation and bring it in line with 
international standards. The introduction of Trans 
Pacific  Partnership Agreement (TPPA) for instance 
will bring Malaysia IP legislation to be in line with the 
IP law and  systems of the developed nations. 
Thereby, improved plant protection for new varieties 
is expected in the near  future.The quest for 
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maintaining the competitive agriculture sector of 
Malaysia involves among others  obtaining high 
quality seeds. Therefore, will the improved plant 
protection entice breeders to make available  their 
best seed and invest in Malaysia? The other issues 
are, whether stakeholders such as breeders, farmers,  
innovators are ready to adopt the changes. What can 
we expect with all these emerging issues? IP owners,  
innovators, breeders need to know how best to 
protect and gain value from their new plant varieties, 
innovative and/or creative works through IP. 

BENEFITS OF STANDARDS IN PLANT BREEDING 
Mdm. Irma Munirah Alias 
Standards Research & Management Centre, 
SIRIM STS Sdn. Berhad, Shah Alam 
irma@sirim.my

This presentation will inform the importance of 
standard in plant breeding and how this standard is 
developed.  Since standard is not being widely used 
in plant breeding this presentation will provide the 
info of the  importance of standards which can bring 
together a broad range of individuals and 
organizations from different  technical and 
geographic points of origin to facilitate standards 
development and standards related  collaboration. 
Standards form the fundamental building blocks for 
product development by establishing  consistent 
protocols that can be universally understood and 
adopted. This helps fuel compatibility and  
interoperability and simplifies product development, 
and speeds time-to-market. Standards also make it 
easier  to understand and compare competing 
products. As standards are globally adopted and 
applied in many  markets, they also fuel international 
trade. It is only through the use of standards that the 
requirements of  interconnectivity and interoperability 
can be assured. It is only through the application of 
standards that the  credibility of new products and 
new markets can be verified. 

IMPROVEMENT OF OIL PALM INTERSPECIFIC 
HYBRIDS VIA MOLECULAR CYTOGENETIC 
TOOLS 
Dr. Maria Madon
Malaysian Palm Oil Board (MPOB), Bangi
maria@mpob.gov.my 

Elaeis guineensis Jacq. (‘G’) and Elaeis oleifera 
(HBK) Cortès (‘O’) are the two species of oil palm 
and the  oil palm breeders have crossed these two 
species to produce OxG hybrids. Both species have 

2n=32  chromosomes which can be divided into 
Group I (pair No. 1), Group II (pairs No. 2-9) and 
Group III (pairs No. 10-16) (Madon et al., 1998). E. 
guineensis is the major crop planted in Malaysia 
since it produces high  oil yields. However, 
compared to E. guineensis, E. oleifera produces a 
more unsaturated oil with high carotene  content but 
has lower oil yield. E. oleifera also has the 
advantage of being short stature. The OxG hybrids,  
compared to E. guineensis, show more unsaturated 
oil, lower height increment and the oil has a 
desirable high carotene content. However, the 
hybrids suffer from the disadvantages of poor oil 
yield and vigorous vegetative  growth making it 
difficult to harvest the fruit bunches. To improve 
these characteristics, OxG hybrids are  backcrossed 
to its guineensis parent. Hybrid breeding in oil palm 
serves the needs of breeding elite oil palm  planting 
material and of genetic mapping of interesting traits 
by providing mapping populations. Combination  of 
the GISH technique to screen for oleifera 
chromosome numbers in the backcross individuals 
and the  conventional plant breeding field evaluation 
of these palms will provide more information on 
screening and selection criteria. This may make it 
possible for selection to be done at an early stage 
and thus shortening the  time taken and decreasing 
the number of backcross individuals selected in 
further backcrossing programmes.  Genomic in situ 
hybridization (GISH) was used to examine 
chromosomes in genomes of Elaeis oleifera x E.  
guineensis (OxG) hybrids and backcross progenies. 
F1 hybrids showed clear differentiation between the 
E.  oleifera and E. guineensis genome with 16 E. 
oleifera and 16 E. guineensis origin chromosomes. 
Very high  levels (90x) of unlabelled blocking DNA 
were required to give optimum discrimination of the 
genomes, showing their high similarity. The 
backcross individuals [(OxG)xG] had 2n=32 
chromosomes but showed  variable genomic 
composition (5 to 12 E. oleifera chromosomes). The 
interphase nuclei of the OxG hybrids  and backcross 
individuals had groups of chromosomes from both 
parental genomes in discrete, non-intermixed  
domains indicating non-random organization of the 
nucleus. The two species differ in leaflet plane  
arrangement. However, this trait showed no 
correlation with number of E. oleifera chromosomes 
introgressed  in backcross individuals. 
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BREEDING FOR A SUSTAINABLE OIL PALM 
INDUSTRY 
Dr. Ahmad Parveez Haji Ghulam Khadir
Malaysian Palm Oil Board (MPOB), Bangi
parveez@mpob.gov.my 

The oil palm, Elaeis guineensis, had its roots as an 
ornamental plant and has now grown to become a 
major  economic crop for Malaysia. The first oil palm 
estate was established in 1917, and since then the 
industry has  grown rapidly, with the oil palm planted 
area now reaching ~5.6 million hectares or 
equivalent to more than 800 million palms. As a 
major producer and exporter of palm oil, Malaysia is 
committed to ensuring the crop  is cultivated in a 
sustainable manner. The oil palm industry in fact has 
embraced sustainable development by  prioritizing 
the three main pillars of sustainability: people, planet 
and profit (or 3P’s). Although profit is a priority,  the 
industry is sensitive to the importance of 
environmental stewardship and responsibility towards 
the  people. This has become even more obvious 
with the implementation of the Malaysian Sustainable 
Palm Oil  (MSPO) certification scheme since 21 
March 2014. MPOB’s research and development 
(R&D) activities are  in fact geared towards ensuring 
a balanced and sustainable development of the 
industry. MPOB’s on-going  efforts at producing 
planting materials with improved yields and traits will 
help overcome challenges faced by  the industry in 
terms of limited arable land, labour shortage and 
fluctuating commodity prices. To assist with  this, 
MPOB is actively exploiting the germplasm collection 
assembled from Africa and Latin America. Several 
expeditions to both these continents over the last 4 
decades has allowed MPOB to assemble over  
110,000 oil palm accessions, which currently 
represent the world’s largest oil palm germplasm 
collection. The  large gene pool has facilitated the 
development of new and commercially viable planting 
materials, with  improved yield and favourable 
agronomic characteristics. Amongst the breeding/
planting materials developed  and transferred to the 
industry are palms that have higher unsaturated oil, 
slower height increment, high bunch  index ,and 
increased Vitamin E and carotene content to name a 
few. Favourable agronomic traits are routinely  being 
identified in the germplasm for introgression into 
existing commercial breeding lines. This is with the  
view to improving productivity within existing acreage 
and ensuring the long term viability and sustainability  
of the industry. In order to fast track the development 
of new and improved planting materials, some of the  

selected materials are subjected to large scale 
propagation through tissue culture. The significant 
achievements  in the last 2 to 3 years, especially in 
deciphering the oil palm genome and identifying 
genes linked to important  agronomic traits have 
paved the way forward for improved efficiency in oil 
palm breeding. Similarly, the  identification of the 
gene linked to clonal abnormality has also opened 
up prospects for the use of markers in  quality 
control of oil palm tissue culture. These 
developments will help the industry meets its 
obligation in  ensuring sustainable production 
practices. 

BIOTECHNOLOGICAL STRATEGIES FOR 
IMPROVING MEDICINAL PLANTS YIELD AND 
QUALITY TRAITS: CHALLENGES AND 
PROSPECTS 
Assoc. Prof. Dr. Mallappa Kumara Swamy
Post-Doctoral Researcher, Department of Crop 
Science, Faculty of Agriculture, UPM
swamy.bio@gmail.com 

Medicinal plants are the major source of today’s 
drugs and constitute about 80% of human primary 
health care  needs. There is a huge potential for 
medicinal plants sector in the discovery of novel 
bioactive compounds. As  per WHO, the global 
demand for plant based products is estimated to be 
USD 63 billion which is projected to  grow up to USD 
5 trillion by the year 2050.In recent years, 
consumption of herbal medicines is more common  
and ever increasing. This high demand and 
unscientific collection of raw materials from wild has 
caused habitat  devastation and loss of genetic 
diversity. Alternatively, domestic cultivation and 
scientific adaptation of  cultivation practices will 
certainly benefit in overcoming these problems. 
Though efforts are made to  encourage medicinal 
plants cultivation, the farmers are facing many 
problems. The major challenge for herbal  industry is 
to convince farmer to cultivate medicinal plants, 
supply of quality planting material and supporting  
them by providing cultivation protocols. Some of the 
other problems that are inherent in herbal raw 
materials  include confusion on the plant species, 
plant phenotypic and genotypic variations, 
compounds variability,  compounds toxicity and 
complexity in identifying adulterants. Therefore, 
there is a need to adopt new  approaches for 
improving medicinal crops/ bioactive compounds 
production. Currently, the use of new  strategies for 
enhanced production of natural products or the 
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experienced  higher lipid peroxidation of the root tip 
cell  membrane compared with its wild type when 
both genotypes were stressed with 15 ppm Al. SEM 
and TEM analyses showed that under Al stress the 
mutant exhibited more root  cell damage than that of 
its wild type. The mutant exhibits sensitivity to Al, 
and this might be due to impaired  of Al related 
tolerance gene/s in rice cv. Hawara Bunar. 

DESIGNING A VARIETAL TRAIL FOR NEW 
PLANT VARIETIES PROTECTION EXAMINATION 
Dr. Ab. Rasip Ab Ghani
RD Agroherbs, Kg Melayu Subang, Shah Alam 
rasip.ag@gmail.com

Malaysia has adopted the Protection of New Plant 
Varieties Act 2004 (Act 634) to provide for the  
protection of rights of breeders of new plant varieties 
on the creation of new plant varieties; to  encourage 
investment in and development of the breeding of 
new plant varieties; and to provide for  related 
matters. In conjunction with the granting of a 
breeder’s right, the variety should first be  examined 
under four conditions i.e. Novelty (N), Distinctness 
(D), Uniformity (U) and Stability (S).  For the DUS 
examination, it can be carried out by growing test 
either in DUS testing stations  (Department of 
Agriculture stations) or on-site inspection on the 
breeder’s holding. Currently with  the increase in 
number of applications both from local and 
international breeders, couple with limitations of land 
in the DUS stations, it is encouraged that the 
examination be carried out on  breeder’s site 
especially for perennial tree crops. To facilitate the 
examination it is suggested that the  breeders follow 
a DUS testing design to be included in their varietal 
or clonal trial. The trial should  incorporate the 
candidate variety, similar or comparison variety and 
example varieties. This paper  will provide 
procedures in designing the on-site growing test for 
the DUS examination. 

MR220 CLEARFIELD VARIETIES AND STEWARD 
FOR WEED CONTROL IN RICE
Mr. Alex Tong Yew Wai
BASF Crop Protection Division, Malaysia
alex.tong@basf.com

Clearfield. is the brand name for Imidazolinone 
herbicide tolerance crop from BASF. Clearfield. 
Crops includes wheat, canola, corn, rice, oil seed 
rape, and sun flower.Clearfield Rice was launched in 
Malaysia on 8th July 2010 at FELCRA Rice Granary, 

breeding of medicinal and aromatic plants is  
expanding. In vitro cell culture techniques under 
controlled environments could solve these cultivation  
problems and allows manipulation of possible 
phenotypic and chemical variations in bioactive 
metabolites.  Various therapeutically active 
metabolites have been produced in several medicinal 
plants using plant cell  cultures. The use of 
bioreactors has further supplemented to the 
commercial production of secondary  metabolites. 
Both agronomic and medicinal qualities can be 
improved through conventional plant breeding  
approaches. However, biotech strategies will 
certainly benefit crop improvement programs. The 
use of  molecular marker assisted selection and 
genetic engineering have been successfully 
employed in some  commercial crops. However, its 
use are yet to be explored fully in medicinal plants. In 
this presentation,  methods and strategies applied to 
develop high quality planting material with superior 
yield and quality traits  in some of the selected 
medicinal herbs are discussed. Importantly, 
challenges and future prospects of  medicinal crops 
improvement by employing genomics, 
transcriptomics, next generation sequencing  
technologies are also highlighted. 

DEVELOPMENT AND CHARACTERIZATION OF 
RICE MUTANT SENSITIVE TO ALUMINUM 
Assoc. Prof. Dr. M. Mifthahudin
Department of Biology, 
Bogor Agricultural University, Indonesia 
miftahudinm@gmail.com 

Aluminum (Al) tolerance in rice is controlled by 
genetic factor. However, it has not been known  
exactly the main gene that involved in the Al 
tolerances. Thus, it is necessary to identify the gene/
s that  responsible for Al tolerance in rice. One of the 
approaches to identify the gene is using rice mutant 
that sensitive  to Al developed from Al-tolerant rice. 
The objective of the research was to develop and 
characterize rice mutant  sensitive to Al. Rice 
mutants were developed from Al-tolerant rice cv. 
Hawara Bunar using gamma radiation.  The mutant 
lines were then evaluated to obtain genetically stable 
mutants until M5 generation. Morphological  and 
physiological characterizations of the mutants were 
carried out under Al stress in the laboratory. The  
results showed that we obtained an M5 generation of 
rice mutant line that sensitive to Al. The roots of the 
Al- sensitive rice mutant was significantly more 
inhibited, accumulated more Al in the root tips, and 



IPBC 2016

 Page 136

Seberang Perak, Perak. Widespread transformation 
of the rice cultivation technique from manual 
transplanting to direct seeding culture has created a 
significant impact on the weed succession. Weedy 
rice ..super weed ...weed of national significant 
reduce SSL. One of the main factors contributing to 
the high cost of rice production. There is no selective 
herbicide against weedy rice. Weedy rice mature 
earlier than cultivated rice. It took MARDI-BASF for 8 
years and we spend millions of ringgit to develop this 
technology. The stewardship is the critical success 
factor for sustainability for this technology. Clearfield 
Production System provides effective weedy rice 
control. Ease to manage with single herbicide 
application for total weedy rice control solution. 
Shorter planting session which reduces pest & 
disease exposure and increase farm productivity. 
Flexible farm planning due to unpredictable weather 
conditions. Increase paddy yield and farmer income 
for better investment choice for the farmers of a B/C 
Ratio of 1:2.5.

 
A BREAKTHROUGH IN OBTAINING STEVIA F1 
HYBRID THROUGH TRIGONA-ASSISTED 
POLLINATION 
Dr. Shamsiah Abdullah
Faculty of Plantation and Agrotechnology, 
UiTM Shah Alam 
shamsiah3938@salam.uitm.edu.my 

Stevia rebaudiana Bertoni belongs to the family 
Compositae, and has a successful history of use as a  
commercial sweetener, being about 150 to 350 times 
sweeter than sugar. Stevia originated from Paraguay, 
and  it was first introduced into Malaysia in 1970s. 
China currently produces over 80% of stevia in Asia. 
To date,  there is no variety that is practical and 
suitable for Malaysia condition and production. All 
available accessions  experienced early flowering, 
resulting in very low plant biomass and steviol 
glycoside contents. Utilization of  Trigona spp. or 
stingless bee as a tool of hybridization for hybrid 
production of stevia contributes to the increase  of 
viable accessions. In a closed environment, the 
stingless bees were released and cross-pollination 
occurred  randomly between several stevia 
accessions namely MS012, Bangi, K1, Taman 
Pertanian and Rawang. The  red-light treatment was 
applied on stevia seeds to increase the germination 
rate. The similarity between hybrid  plants and their 
parents were evaluated based on morphological 
characteristics and molecular analysis. From  the 

observation, two putative hybrid plants showed 
similar characteristics with MS012 and K1 
accessions. The  semi-saw shape of the leaf was 
similar to MS012 accessions (father) and the height 
of plant was much similar  to K1 accessions 
(mother). Analysis using IS4 ISSR marker showed 
the overlapping of bands between the two  parents 
with the hybrids which verified the successful of the 
hybridization between stevia accessions using 
Trigona-assisted pollination. 

EVALUATION AND SELECTION ON LOCAL 
STRAINS OF WINGED BEAN IN BRAWIJAYA 
UNIVERSITY INDONESIA 
Prof. Dr. Kuswanto
Underutilised Crop Research Centre, 
Agriculture Faculty, Brawijaya University, Indonesia
kuswantoas@ub.ac.id 

Flowering date and the number of leaves is a major 
problem in the cultivation of winged bean in  
Indonesia. Indonesia has many local strains to 
resolve this issue. This research was conducted to 
obtain  potential local strains and increase the 
number of pods on winged bean. This research was 
conducted in March  2014 until August 2015 in 
Experimental Station of Brawijaya University. First 
experiment was the evaluation  and selection of the 
15 local strains. The control one was UB line. 
Second experiment was the evaluation and  
selection of the 6 local strains of the previous 
selection results. The control ones were UB and SM 
lines. Third experiment was to increase the pods 
number of winged bean on three lines, Brown 
Wates, Black Wates and  UB, using GA3 40 ppm 
and pruning the leaves. Selected seed obtained by 
the method of pedigree. There was  genetic 
variability of 15 strains were tested. Genetic 
variability can be described from the qualitative and  
quantitative characters. The application of mass 
selection on 15 strains, was obtained, 6 strains 
which was used as the seed material was evaluated 
in the second experiment. There was a genetic 
variability on six selected  strains from previous 
experiment. Strain of Semarang 2 has earlier 
maturity, high yield and preferred by  consumers. 
This strain can be prepared for developing of new 
varieties. Age of flowering becomes earlier by  
leaves pruning and GA3 40 ppm application. These 
results were obtained on three lines, UB, Black 
Wates, and  Brown Wates. 

         ⎐⎐⎐⎐⎐
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POLYMORPHISM BETWEEN POPULAR KULAI 
AND HEAT TOLERANT DONOR AVPP0702 CHILLI 
PEPPERS REVEALED THROUGH SSR MARKERS 
Magaji G. Usman
Institute of Tropical Agriculture, 
Faculty of Agriculture,  UPM
magajiusman0@gmail.com

Chilli pepper (Capsicum spp.) is an important 
commercial spice and vegetable crop for small and  
marginal farmers in Asia, Africa and South America. 
For molecular marker assisted introgression of heat- 
responsive genes (Hsps) from a donor line into a 
popular commercial variety (recipient line), it is 
important to  analyze the parental molecular 
polymorphism to precisely recover the genome of the 
recipient variety in  backcross breeding program. The 
parental polymorphism survey between popular chilli 
pepper variety of  Malaysia, Kulai, and donor 
AVPP0702 (carrying highly expressed Hsp genes for 
heat tolerance) was studied  using 252 simple 
sequence repeat (SSR) markers. The aim of the 
study was to transfer Hsp genes into Kulai  variety. 
The results revealed that 68 SSR markers displayed 
polymorphism between Kulai and AVPP0702.  
Among the 12 chromosomes analyzed, the 
chromosome number 12 showed highest 
polymorphic percentages in the Kulai variety (54%) 
followed by chromosome number 6 (36%) and 35% 
each for chromosomes 11, 4  and 1 respectively. 
However, chromosome 8 exhibits the lowest genetic 
polymorphism between the two  parents. 
Polymorphism for Hsp-linked genes was also 
analyzed among the parents and F1 hybrids.The 
Hsp-linked  genes were located in chromosomes 3 
and 8. The results will be useful for marker assisted 
selection of  heat-responsive genes into other chilli 
pepper varieties. 

SIDREB2, A DREB2-LIKE TRANSCRIPTION 
FACTOR, FROM SIX FOXTAIL MILLET (SETARIA 
ITALICA L. BEAUV) GENOTYPES 
Dr. Sintho Wahyuning Ardie
Department of Agronomy and Horticulture, 
Bogor Agricultural University, Indonesia. 
sinthoardie@gmail.com 

DREB (Drought Responsive Element Binding) is an 
important transcription factors (TFs) that acts as  
upstream gene and regulate many stress-responsive 
genes in plant. Here, we reported the isolation and 
the  characterization of DREB homolog, SiDREB2, 
from six foxtail millet (Setaria italic L. Beauv) 
genotypes i.e.  ICERI-4, ICERI-5, ICERI-6, ICERI-7, 

ICERI-9 and ICERI-10. Fragments (+1000 bp) were 
successfully  amplified from the genomic DNA of the 
six genotypes using gene specific primer. The 
fragments were  sequenced after being sub-cloned 
into pMD20 plasmid. BLAST analysis confirmed that 
those fragments were  SiDREB2 gene homolog. The 
ORF of SiDREB2 isolated from the six foxtail millet 
genotypes is 705 bp,  encoding 234 amino acids. 
The conserved domain of DREB is located between 
amino acid 62-93. A  synonymous single nucleotide 

polymorphism (SNP) was detected at the 558th 
base pair (an A/G transition).  The identified SNP 
can be potentially used as functional markers to 
assist breeding program of foxtail millet. 

ANALYSIS OF TRAITS ASSOCIATION IN SWEET 
CORN INBRED LINES AS GROWN UNDER 
ORGANIC ENVIRONMENT 
Assoc. Prof. Dr. Mohammad Chozin
Faculty of Agriculture, 
University of Bengkulu, Indonesia 
mchozin@unib.ac.id 

To be efficient, a sweet corn breeding program 
aimed at developing superior varieties for organic  
production should be devised by reliable selection 
criteria. The objective of present study was to 
elucidate the  nature of association among sweet 
corn traits as to determination of selection criteria for 
development of  superior varieties uniquely adapted 
to organic cropping management. Eight sweet corn 
inbred lines were  evaluated in a randomized block 
design with 7 replications. Analysis of variance, 
Pearson’s product moment  correlation analysis, 
factor analysis, and path analysis were performed in 
data analysis for plant height, leaf  number, stem 
diameter, ear length, ear diameter, kernel row 
number, kernel number per row, and ear yield  (fresh 
ear weight per plant). Significant variations (P < 
0.05) were detected among the line for all traits. 
Most  of the traits, excepting kernel row number, 
exhibited significant and positive correlations to ear 
weight. Factor  analysis extracted the 8 observed 
traits into two important factor axes, which totally 
accounted for 64.78% of  the total variation. First 
factor (51.12%) was strongly associated with all 
traits but kernel row number, while  second factor 
(13.66%) was mainly unique to kernel row number. 
Path analysis revealed that ear diameter, ear  
length, kernel number per row had strong direct 
effects on ear yield, whereas the rest of traits 
affected the yield  by indirect effects through ear 
diameter and ear length. Accordingly, this study 
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suggested that ear diameter,  ear length, kernel 
number per row could be employed as selection 
criteria for yield improvement in an organic  sweet 
corn breeding program. 

GENETIC DIVERSITY OF Elaeis oleifera 
GERMPLASM: INFERENCES FROM 21 E. oleifera 
GENOMIC-SSR MARKERS 
Wan Nurhayati Wan Hanafi
Faculty of Applied Sciences, UiTM Shah Alam  
wannurhayati@salam.uitm.edu.my

Special attention has been given to the second 
species of oil palm, Elaeis oleifera as it possess 
several  interesting agronomic traits such as slow 
growth, higher oil unsaturation and potential disease 
resistance.  Analysis of genetic variability of E. 
oleifera germplasm is very important as it serves as a 
tool to select source  of genetic diversity for the oil 
palm interspecific hybrid improvement programme. In 
this study, 214 E. oleifera  genomic DNA belonging to 
eight populations from four countries in Central and 
South America were assessed  using 21 E. oleifera 
genomic-SSR markers.Overall, the average 
observed heterozygosity across population  
(Ho=0.249) was less than the expected 
heterozygosity (He=0.363). Gene diversity across 
population (HT) varied  from 0.051 to 0.870. All 
markers except sMo00081 had positive values for 
FIS and FIT. The overall inbreeding  coefficients 
observed in the present study were FIS= 0.377 and 
FIT= 0.507, indicate a deficiency of  heterozygotes. 
The populations analysed showed great genetic 
differentiation (FST=0.223). Average Nm value  
greater than one (Nm=1.687) indicates constant 
gene flow among populations. AMOVA revealed that 
31% of  the variation resulted from the difference 
between population and 69% within population. The 
Nei genetic  distance showed the highest average 
genetic distance was between population 01 from 
Columbia and  population 02 from Costa Rica (0.555) 
while the lowest was between population 02 and 
population 03 from  Honduras (0.019). PCoA showed 
that the first two components explained 38.70% of 
the total variation, which  roughly separated the E. 
oleifera accessions into three major clusters. The 
present study provides additional  information on the 
genetic diversity of the E. oleifera collection for 
germplasm conservation and for utilization  in 
breeding programs. 

         ⎐⎐⎐⎐⎐

VARIABILITY AND GENETIC DISTANCE OF 
POTENTIAL GENOTYPES SUNFLOWER 
(Helianthus annuus L.) FROM INDONESIA FOR 
INDUSTRIAL PURPOSE 
Dr. Noer Rahmi Ardiarini
University of Brawijaya, Malang-Indonesia 
rahmi.fp@ub.ac.id 

Sunflower is an oil-producing plant for essential 
edible oil. Sunflower breeding should be done,  such 
as to development of superior genotypes as a basis 
for establishment new varieties for industrial 
purpose.  The aim of research was to determine the 
variability of traits and grouping genotypes based on 
agromorphological  traits. This research used 29 
potential genotypes. Planting is done by a single 
line, and the  observations made by the individual 
plant. The variability of genotypes were analyzed by 
Principal Component  Analysis (PCA) with the 
approach of the Pearson correlation coefficient, and 
grouping based agglomerative  hierarchical 
clustering with correlation coefficients of similarity 
and agglomeration method unweighted pair- group 
average. The results showed that variations on the 
quantitative traits : plant height, stem diameter, 
flower  initiation age, flowering age, diameter ribbon, 
leaf height of the tip of the blade, numbers of floret, 
harvest, seed  length, seed width, total weight of 
seed per plant, seed filled, seed empty, wight of 100 
seeds. and qualitative  traits: anthocyanin colour on 
hypocotyl, , stem hairiness, number of leafs, leaf 
length, leaf width, shape of leaf,  leaf shape of distal 
parts, disk flower anthocyanin, bract shape, type of 
branching, head shape of grain side, and  seed 
shape based on PCA. Potential genotypes of 
sunflower divided to four main groups based on 
agromorphological  traits in different genetic 
distances for industrial purpose. 

EVALUATION OF MORPHO-PHYSIOLOGICAL 
TRAITS OF MRQ74 PYRAMIDED LINES WITH 
DROUGHT YIELD QTLs
Mohd. Ikmal Asmuni 
Faculty of Science and Technology, UKM, Bangi 
mohdikmal0901@gmail.com

Drought regularly affects rainfed lowland and upland 
rice ecosystems in Malaysia. Therefore, 
International Rice Research Institute (IRRI) 
successfully pyramided three drought yield QTLs, 
viz qDTY2.2, qDTYi.i and qDTYi2.i into MRQ74 
through markers assisted breeding to increase its 
yield under reproductive stage drought stress 
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(RS).In this study, a total of 48 genotypes which 
consist of 39 pyramided lines (PLs) with single or 
combinations of the three qDTYs, four parents 
including recipient parent MRQ74 and five check 
varieties were evaluated for their morpho-
physiological traits under RS and non-stress (NS). 
The objectives of this study are to determine which 
traits are being influenced by individual qDTY and its 
combinations and to gain a better understanding of 
QTL interactions in enhancing grain yield (GY) under 
RS. Mean for all observed data shows plant height 
(PH), number of panicles(NP), root length (RL), root 
weight (RW), relative water content (RWC) and 100 
grain weight (GW) increased while chlorophyll 
content (CC) and GY decreased in RS compared to 
NS. However, no different was observed in days to 
flowering (DTF), leaf rolling (LR) and grain length 
(GL) between RS and NS conditions. Six PLs with a 
yield advantage of 208.17 to 1751.63 kg ha'. 
compared to MRQ74 in RS but yielded similar to 
MRQ74 under NS were further selected. Under RS, 
the qDTY class analysis shown q DTYu.i individually 
and class with two qDTYs combination (qDTYn.i
+qDTY2.2) produced the highest yield of 1521.77 
and 1092.30 kg ha., respectively. This result indicates 
qDTYn.i as single or combination with other qDTY is 
the best qDTY in stabilizing GY under RS. 
IR98010-126-77-1-5-1 with qDTYn.i which is the best 
PL with yield advantage of more than 1100 kg ha'. 
compared to its recipient parent, MRQ74 in both RS 
and NS conditions and can be recommended for 
cultivation in drought prone areas. The results also 
indicate a non-linear interaction between multiple 
qDTYs and differential synergistic relationship 
between qDTYs combinations.

GENETIC DIVERSITY AND YIELD EVALUATION 
OF 20 RED PEPPER (Capsicum frutescens L) 
GENOTYPES OF IPB COLLECTION 
Abdul Hakim
Bogor Agricultural University, Indonesia
paperabdul@gmail.com

Red pepper (Capsicum frutescens L.) is one of the 
important horticulture commodity in Indonesia and  a 
kind of vegetable that has the potential to be 
developed. The first step of plant breeding is 
collecting  germplasm to obtain information of genetic 
diversity. The aim of this research was to obtain 
some information  about the diversity of morphology 
and the dissimilarity between genotypes of the 
characters as well as the  qualitative and quantitative 
to evaluation yield genotypes of red pepper. This 
research was conducted in July  until December 

2015 at Leuwikopo Experimental Station, Darmaga 
IPB. Genetic materials used in this  research were 
20 genotypes red pepper collection of Laboratory 
Genetics and Plant Breeding Department  Agronomy 
and Horticulture IPB. The red pepper genotypes 
were IPBC190, IPBC285, IPBC289, IPBC290,  
IPBC295, IPBC321, IPBC332, IPBC334, IPBC335, 
IPBC331, IPBC337, IPBC339, IPBC341, IPBC343,  
IPBC344, IPBC345, IPBC342, IPBC348, IPBC349, 
and IPBC350. The research  was arranged in 
Randomized  Complete Block Design (RCBD) single 
factor with three replications. Cluster analysis result 
that qualitative  characters on red pepper genotypes 
classified into three groups, and the quantitative 
characters classified into  three groups. The result 
showed that genotype had a very significant 
influence for plant characters.

VERIFICATION OF FERTILITY RESTORATION 
GENES FOR WA, GAMBIACA, AND KALINGA 
CYTOPLASMIC MALE STERILITY SYSTEMS IN 
RICE USING SSR MARKERS 
Yuni Widyastuti
Indonesian Center for 
Rice Research (IAARD), Subang, Indonesia 
yuniweicrr@gmail.com 

The genetic relationship among three cytoplasmic 
male sterility (CMS) systems, consisting of wild  
abortive (WA), Gambiaca, and Kalinga was studied. 
The results showed that the F1 plants derived from 
crosses  involving A and R lines of the respective 
cytoplasm and their cross-combination showed 
similar pollen and  spikelet fertility values, indicating 
that similar biological processes governing fertility 
restoration in these three  CMS systems. The results 
from an inheritance of fertility restoration was 
studied in crosses involving three  elite restorer lines 
of rice viz. PK90, PK12, and BP11 and three male-
sterile line IR58025A (WA sources of  cytoplasmic 
male sterility), IR80154A (Gambiaca), and IR80156A 
(Kalinga). The results from the inheritance  study 
showed that the pollen fertility restoration in WA and 
Gambiaca CMS systems were governed by two  
independent and dominant genes with classical 
duplicate gene action, while in Kalinga system it was 
controlled  by one single dominant gene. The 
restorer line PK12 has restoring ability stronger than 
PK90 and BP11. The  SSR primers RM490 and 
RM258 revealed potential to be markers of Rf3 and 
Rf4 genes in restoring fertility  of WA system. 

         ⎐⎐⎐⎐⎐
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BREEDING STRATEGIES AND APPROACHES IN 
IMPROVING PAPAYA
VARIETIES IN MALAYSIA
Dr. Johari Sarip
MARDI Serdang
joharis@mardi.gov.my

Papaya breeding research in MARDI was started 
since 1972. Breeding strategies and approaches 
have changed due to changes of consumer demands 
and industrial needs. Mass selection program was 
conducted in 1970’s, followed by backcross breeding 
(1972-1987) and development of FI hybrid programs 
(1985-1991), resulted in improved yield and fruit 
qualities. However in 2004, papaya farms in 
Peninsular Malaysia were badly infected with papaya 
dieback disease (Erwinia mallotivora). Because of 
this notorious disease, research emphasis had been 
given to develop new resistant varieties with long 
shelf-life to meet the high export demand of this fruit. 
Viorica, a highly tolerant accession was discovered in 
2013. This accession was intensively utilized to 
develop resistant hybrids through various breeding 
programs such as double-cross and development of 
FI hybrids. Four FI hybrids generated from Viorica 
parent viz., (Viorica x PR217), (Viorica x 114-050), 
(Viorica x P15) and (Viorica x M001) showed good 
fruit quality with high level of resistance against
papaya die back.

COMBINING ABILITY AND HETEROSIS 
EVALUATION OF  SWEET CORN (ZEA MAYS L. 
VAR. SACCHARTA) 
Rizki Anjal Puji Nugroho
Bogor Agricultural University, Bogor, Indonesia 
anjal.agh48@gmail.com 

Sweet corn is one of horticulture potential commodity. 
The demand per day of sweet corn can achieve  up 
to 1.5 ton/day. The aims of this research were to 
estimate the values of general combining ability, 
specific  combining ability and heterosis using a half 
diallel mating design. There were 7 inbred used in 
this research  with 21 hybrids and 2 checks varieties 
(Bonanza and SG 75). This research was conducted 
in Leuwikopo  experiment station, Dramaga, Bogor 
from November 2014 to January 2015. The 
experimental design used in  this experiment was a 
randomized complete block design with 3 replicates. 
General combining ability values  were estimated by 
Griffing’s method II. Heterosis values were calculated 
by highest parental value and average  of both 
parental. Inbred JM8-4-3-1-15-14 has highest 
general combining ability in sugar content and yield.  

Inbred JM14-4-10-10-13-15 has high general 
combining ability in ear length and days to harvest. 
Inbred JM176-13-1-12 has highest general 
combining ability for ear height. The high specific 
combining ability for yield and ear length in 17X14 
hybrid. High heterosis values for yield and ear length 
were found in 17X6 hybrid. 
 
EVALUATION OF SWEET POTATO BASED ON 
AGRONOMIC CHARACTERS AND 
BIOCHEMICAL CONTENT LEAVES AND TUBERS 
AS BASIS FOR MULTI PURPOSE FOOD AND 
BIOINDUSTRY IN INDONESIA 
Dr. Budi Waluyo
Universitas Brawijaya, Indonesia 
budiwppt@gmail.com

The different characteristics on sweet potato 
genotypes have a chance for special use as food,  
industrial raw materials, ethanol and feed, or one 
genotype for all functions. Agronomic performance 
and  biochemical content are related to the use for 
raw materials directly or utilization of waste sweet 
potato. The  objective of this research is to evaluate 
the variability of agronomic and biochemical traits on 
sweet potato can  be used for the benefit of various 
industries. The experimental design was arranged in 
randomized complete  block design, eleven 
genotypes of sweet potato was used as treatments 
with two replication. Variables are  observed consist 
of four agronomic traits, five traits of biochemical 
content of leaves and ten traits of  biochemical 
content of tuber. Variability of characters was 
analyzed by principal component analysis (PCA)  
with the type of Pearson (n-1). Agglomerative 
hierarchical clustering (AHC) was applied to 
grouping sweet  potato genotypes based on 
Euclidean distance dissimilarity. The results showed 
that PCA has six eigenvalue  with the value > 1 and 
the cumulative variability 90.31 %, it can be used to 
evaluate variability of sweet potato  traits. The traits 
which contributed to variability are fiber content of 
leaves, number of tuber per plant, tuber  weight per 
plant, tuber yield, degree of sweetness of baked 
tuber, bioethanol yield, ash content of leaves,  
protein content of leaves, moisture of tuber, dry 
matter of tuber, specific gravity of tuber moisture of 
leaves,  dry matter of leaves, starch content of tuber, 
degree of sweetness steamed tuber, reduction sugar 
content of  tuber and degree of sweetness fresh 
tuber. The AHC showed that genotype divided into 
four groups. 

         ⎐⎐⎐⎐⎐
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GENOTYPE X ENVIRONMENT INTERACTION AND 
PERFORMANCE OF BLACK POTATO 
(Solenostemon rotundifolius (POIR. J. K. 
MORTON)) GERMPLASM FROM INDONESIA 
Dr. Agung Karuniawan
Faculty of Agriculture, 
Universitas Padjadjaran, Sumedang, Indonesia  
akaruni1@yahoo.de

In Indonesia, black potato (Solenostemon 
rotundifolius (Poir. J. K. Morton) is one of the 
commodities  that many traditionally cultivated and 
used by local communities, but not a major concern. 
Potential of plant  tuber can be developed as a 
diversification of food and industrial raw materials. 
The objectives of this research  are to study about 
genotype x environment interaction and to evaluate 
the component of tuber on black tuber.  The 
experimental layout was a randomized complete 
block design, 15 genotypes was used as treatments 
with  two replications. The experiment was conducted 
in two seasons. Observation was conducted on tuber  
component. Combined analysis of variance was 
performed to estimate genotype x environment 
interaction, it  is continued by evaluation of 
performance based on descriptive statistics. The 
results showed that there was an  interaction of 
genotype x environment on tuber length, tuber width, 
tuber weight per plant, weight per tuber  and potential 
yield. Generally, black potato in two planting seasons 
has tuber length between 3.95 -9.1 cm  with the 
average 5.69 cm. Tuber diameter is 1.1 -3.99 cm with 
the average 2.22 cm. Tuber weight per plant is 
114.83 -506.38 g with the average 321.70 g. 
Individual tuber weight is 6.38 -37.83 g with the 
average 15.31  g, and potential tuber yield is 4.79 
-38.50 t/ha with the average 18.25 t/ha. 

IDENTIFICATION AND SELECTION OF LABISIA 
PUMILA ACCESSIONS FOR HIGH UTERINE 
CONTRACTILITY ACTIVITY 
Dr. Farah Fazwa Md. Ariff
Forestry Biotechnology Division, FRIM, Kepong 
farah@frim.gov.my

Labisia pumila var. alata (Kacip Fatimah) is a 
medicinal herb that traditionally used by pregnant  
women especially before and after delivery process. 
Based on the claimed, a research need to be carried 
out to  study the function of L. pumila with uterine 
contractility activity. Therefore this study is conducted 
with the  main objective to select high yielding 
accessions of L. pumila based on the contractility 
activity of uterus rats.  A total of 30 accessions of L. 

pumila with high total phenolic content (TPC) 
selected from previous research  were used as 
research materials in this study. The rats were 
pretreated with diethylstilbestrol to induce the estrus 
phase. The uterine were connected to the power lab 
apparatus. The 30 accessions of L. pumila extracts  
were injected into the organ bath with the 
concentration between 1.5 .g/ml to 3519.5 .g/ml, 
separately. As a  results, four accessions were 
identified and selected for having higher contraction 
activity compared to the  other accessions. The 
maximum force of contraction were produced by 
LP15 (0.609±0.126 g) followed by LP28 
(0.593±0.429g), LP26 (0.402±0.15g) and LP30 
(0.276±0.128 g) at different doses of concentrations. 
The  results from this study indicated that there was 
a relationship between function of L. pumila with the 
uterine  contractility activity. As a conclusion, these 
selected accessions will be used as planting stocks 
for future breeding activities of the species. 

GENETIC STABILITY OF IRRADIATED CASSAVA 
(MANIHOT ESCULENTA CRANTZ) MUTANTS AT 
M1V3 GENERATION 
Assoc. Prof. Nurul Khumaida
Department of Agronomy and Horticulture, Bogor 
Agricultural University, Indonesia
nkhumaida@yahoo.com

Cassava (Manihot esculenta Crantz.) is an important 
carbohydrate source for food, feed and industries.  It 
is the third of local carbohydrate source in Indonesia 
after rice and maize. Indonesia is on of the biggest  
cassava producer in the world, even its still import 
from other country. Cassava breeding program is 
mainly  targeted to improve the tuber yield, starch, 
cyanide acid content, and tolerant to abiotic stress. 
Induced mutation  breeding using gamma irradiation 
is one of strategies to produce high yielding cassava 
varieties. The aim of  this research was to evaluate 
the quantitative and qualitative characters of gamma 
irradiated cassava mutants  at the M1V3 generation. 
There were 32 cassava potential mutant lines and 
five cassava background genotypes  (i.e. Jame-
jame, Ratim, UJ-5, Malang 4, and Adira 4) used in 
this study. Several characteristics/traits of cassava  
were observed both on quantitative and qualitative 
characters. The results showed that gamma ray 
irradiation  increase variability from five cassava 
background genotypes. Based on selection criteria, 
there were fifteen  mutants have stable criteria 
including two mutants generated from Jame-Jame, 
four mutants from Ratim, seven  mutants from 
Malang-4, and one mutant from UJ-5 and Adira-4 
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respectively. More research is needed under  other 
field conditions to understand the growth and yield 
component prior to release new variety of high  
yielding cassava. 

AGRONOMIC CHARACTERISTIC AND 
VARIABILITY OF BAMBARA GROUNDNUT 
[VIGNA SUBTERRANEA (L.) VERDC. 
(FABACEAE)] PROMISING LINES FROM 
INDONESIA
Dr. Darmawan Saptadi
Brawijaya University, Indonesia 
darmawansaptadi@gmail.com
 
Flowering date and the number of leaves is a major 
problem in the cultivation of winged bean in 
Indonesia. Indonesia has many local strains to 
resolve this issue. This research was conducted to 
obtain potential local strains and increase the number 
of pods on winged bean. This research was 
conducted in March 2014 until August 2015 in 
Experimental Station of Brawijaya University. First 
experiment was the evaluation and selection of the 
15 local strains. The control one was UB line. Second 
experiment was the evaluation and selection of the 6 
local strains of the previous selection results. The 
control ones were UB and SM lines. Third experiment 
was to increase the pods number of winged bean on 
three lines. Brown Wates, Black Wates and UB, 
using GA3 40 ppm and pruning the leaves. Selected 
seed obtained by the method of pedigree. There was 
genetic variability of 15 strains were tested. Genetic 
variability can be described from the qualitative and 
quantitative characters. The application of mass 
selection on 15 strains, was obtained. 6 strains which 
was used as the seed material was evaluated in the 
second experiment. There was a genetic variability 
on six selected strains from previous experiment. 
Strain of Semarang 2 has earlier maturity, high yield 
and preferred by consumers. This strain can be 
prepared for developing of new varieties. Age of 
flowering becomes earlier by leaves pruning and 
GA3 40 ppm application. These results were 
obtained on three lines, UB. Black Wates, and Brown 
Wates.

APPLICATION OF FLOW CYTOMETRY FOR THE 
ESTIMATION OF NUCLEAR DNA CONTENT IN 
GARCINIA MANGOSTANA 
Mohd Razik bin Midin
Department of Biotechnology, Kulliyyah of Science, 
IIUM Kuantan  
mohd_razik@ymail.com

Mangosteen (Garcinia mangostana L.) is one of the 
most desirable tropical fruit of Southeast Asia.  To 
the best of our knowledge, up to date cytogenetic 
information on the nuclear DNA of mangosteen is 
not  available yet. Flow cytometry approaches was 
applied to estimate the nuclear DNA content of 
mangosteen. It has become the method of choice 
for determination of DNA content in various 
angiosperms since it is  convenient, fast and 
reliable. Optimization of the preparation of nuclei 
suspensions for flow cytometry analysis  was 
conducted. Measurement of the nuclear DNA 
content of mangosteen was made using Glycine 
max cv.  Polanka (2C=2.5 pg) as a reference 
standard. The fluorescence intensity of mangosteen 
sample was compared  with fluorescence intensity 
of soybean to obtain the ratio, then, multiplied by the 
genome size of soybean,  2C=2.5 pg. Intact nuclei 
were isolated from young leaves through manual 
chopping and BD™ medimachine  blender. Three 
nuclear isolation buffers supplemented with RNase 
A, propidium iodide and reducing agents were 
utilised including LBO1, Tris-MgCl2 and Otto buffers. 
The results showed the most suitable nuclear  
isolation buffer for mangosteen sample was Otto 
buffer. The histogram of relative DNA analysis 
produced a  symmetrical and sharp DNA peak 
located around channel 400-450. The addition of 
reducing agents such as  mercaptoethanol and 
polyvinylpyrrolidone (PVP-40) in Otto buffer 
counteracted the interference of phenolic  
compounds with DNA staining, hence resulted in 
sharper DNA peak with less than 3% coefficient of 
variation.  Manual chopping method was found to be 
better for isolating intact nuclei of mangosteen with 
smaller amount  of debris. 

SELECTION OF S4 CORN GENOTYPES FOR 
DEVELOPING IMPROVED INBRED LINES 
Abil Dermail
Department of Agronomy and Horticulture, 
Bogor Agricultural University, Indonesia 
abildermail@rocketmail.com

National corn production can be increased by 
utilizing improved hybrid corn varieties, and the  
availability of good performing inbred lines are 
necessary for hybrid corn development. Weighted 
selection  index involving several traits of interest 
can be utilized for identifying potential genotypes. 
This research aimed  to: (1) estimate variance 
components and heritability, (2) identify potential S4 
genotypes based on a weighted  selection index, 
and (3) estimate the level of selection-balanced 
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inbreeding depression in a S4 corn population.  The 
field experiment was conducted at Leuwikopo 
Experimental Station and Plant Breeding Laboratory,  
Department of Agronomy and Horticulture, Faculty of 
Agriculture, IPB, Darmaga, Bogor started from  
November 2015 to April 2016. Genotype effects were 
significant for all traits observed except for growth  
percentage, anthesis silking interval, root lodging, 
stem lodging, and leaf rust severity. Several traits 
showed  high heritability estimate, namely growth 
percentage, days to silking, plant height, ear height, 
stem diameter,  ear length, ear diameter, number of 
kernel row, husked ear weight, grain weight per ear, 
1000 seeds weight,  and yield. Weighted selection 
index based on days to tasseling, yield, stem 
diameter, generative uniformity,  and leaf colour 
resulted in ten genotypes (P26-2, P87-1, P28-1, 
P72-1, P81-1, P31-2, P42-4, P58-1, P34-1 and  
P25-1) with largest selection index. Selection-
balanced inbreeding depressions from S3 to S4 
generation were  observed on plant height, husked 
ear weight, ear length, and ear diameter. 

TRIGGERING OF ANDROGENESIS INDUCTION IN 
CULTURED CASSAVA (MANIHOT ESCULENTA) 
ANTHERS 
Lakmalisurangi Dissanayake 
Department of Horticulture and Landscape 
Gardening, Faculty of Agriculture and Plantation 
Management, Wayamba University of Sri Lanka  
dmlsdlakmali@yahoo.com

Cassava, the fourth of the world food crops, has a 
recognized resilience that will be particularly  
important if facing the uncertainties derived from 
climate change. Conventional cassava breeding 
relies on  heterozygous progenitors, which reduces 
its efficiency and limits genetic gains. Homozygous 
line production via androgenesis is one of the 
solutions for above barrier. Sporophytic pathway of 
the microspores in cultured  cassava anthers of the 
local variety Kirikawadi was triggered by altering the 
incubation temperature level, the  sucrose 
concentration and the anther density in the culture 
medium. Murashige and Skoog liquid medium 
supplemented 5 mg/l 2, 4-D, 0.005 mg/L additional 
CuSO4.5H2O and 2% sucrose were used as the 
basal  medium unless otherwise mentioned. Two 
temperature levels (37 and 40 °C) for different time 
periods (6, 14,  24 and 48 h) were compared against 
the non-pre-treated anthers. Different sucrose 
concentrations (2, 9, 12 and  15%) were tested for 
identifying the optimum concentration for efficient 
induction. Anthers cultured with  different densities 

(20, 40, 60, 80 and 100) into the Petri plates (90 . 
100 mm) containing 25 ml of the liquid  medium 
were also tested. Each treatment consisted of 
minimum three Petri plates and all the experiments 
were  repeated three times. Cultures were observed 
under the stereo microscope at two weeks interval. 
Based on the  results the best culture conditions 
were identified. Responsive anthers were observed 
under the Scanning  Electron Microscope (SEM) to 
identify the origin of the anther-derived structures. 
As the initial response  anther enlargement was 
observed. Formation of globular proembryos, 
emerging through the anther wall were  identified 
and counted as the responsive anthers. This was 
ensured by the SEM observations indicating the  
proembryo development from the interior part of the 
anther. Absence of any physical bound to the anther 
wall  confirmed their microspore origin. Significant 
treatment effects on proembryo development were 
identified in  the all three experiments. Medium 
supplemented with 2% sucrose gave the better 
response (76%).Incubation  of the cultured anthers 
at 37°C for 6 h showed the highest proembryos 
bearing anthers (11.9%). Twenty anthers  per petri 
plate was the best anther density for optimum 
response (15%). Results revealed that the 
proembryo  development in the cultured anthers 
could be induced by optimising the above culture 
conditions. This is the  first report of formation of 
globular proembryos in the cultured anthers of 
cassava. 

INHERITANCE STUDY OF AGRONOMICAL 
TRAITS OF RICE UNDER STAGNANT FLOODING 
AND NORMAL CONDITION 
Trias Sitaresmi
Indonesian Center for Rice Research, 
Subang, Indonesia
sitares_trias@yahoo.com 

Information of genetic model related to stagnant 
flooding tolerance is essential in the utilization of  
rice germplasm to improve the effectiveness of 
breeding program. This study aimed to acquire 
information of  genetic control and heritability of 
agronomic characteristics under stagnant flooding 
stress and normal  situation. The rice genotype IR 
119 was used as tolerant parent, while IRRI 42 as 
sensitive parent. The  materials used were six 
population which were obtained from crossing of the 
genotypes. The materials were  grown at the 
stagnant flooding stress and normal spot. The 
experiment was conducted at the Experimental  
Station of Indonesian Center for Rice Research in 
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the wet season of December 2015 to April 2016. The 
grain  yield and yield components did not fit to 
additive-dominant model, which indicating the 
presence of non-allelic  interaction. Joint scaling test 
with six parameter revealed duplicate and 
complementary epistasis fitted to explain gene action 
model. The heritability estimates under stress 
condition were lower compared to the ones  in the 
controlled condition. The strategy for breeding 
program to improving grain yield under stagnant 
flooding  stress is delaying the selection after several 
generations until high level of gene fixation was 
attained. Also it  is important to combining the shuttle 
breeding between stress and normal environment. 

ROLE OF WHEAT GERMPLASM, ANTHER 
PRETREATMENTS AND MEDIUM ON 
PRODUCTION OF DOUBLED HAPLOID PLANTS
Abbas Lateef Abdul Rahman 
Faculty of Agriculture, UPM Serdang 
agriman26@yahoo.com
 
Four wheat genotypes and their crosses were 
investigated for callus induction from anther culture, 
and the effects of pre-treatments as well as media 
components to reduce regeneration of albino plants. 
Significant
variation (P < 0.01) was observed among the tested 
genotypes, pre-treatments, media components and 
the interaction among them. All studied wheat 
genotypes and their crosses produced high 
percentage (>5.5%) of callus when subjected to 33ºC 
pre-treatment for 48 hours followed with culturing on 
CHB3 induction medium. Moreover, all parents and 
their combinations produced good percentage (> 4%) 
of green plants and least value (< 2%) of albino 
plants after growing on R9 regeneration media. 
However, incubation at 4ºC for 7 days in the dark 
condition followed with N6 induction medium and MS 
regeneration media exhibited least percentage of 
callus induction (< 3.5%) and production of green 
plants (2.5%).The lowest percentage of anthers that 
induced calli was 0% for Forat under the 4ºC 
condition. In contrast, Abo-Graib x G8 displayed the 
highest ability for induction of callus and green plants 
which were 41% and 40% and least percentage of 
albino plants (1%) when subjected to the 33ºC 
condition.

 

AGRONOMIC CHARACTERISTIC AND 
VARIABILITY OF BAMBARA GROUNDNUT 
[VIGNA SUBTERRANEA (L.) VERDC. 
(FABACEAE)]  PROMISING LINES FROM 
INDONESIA 
Dr. Darmawan Saptadi
Underutilized Crop Research Center (UCRC), 
Faculty of Agriculture, Brawijaya 
University, Indonesia 
darmawansaptadi@gmail.com 

Bambara groundnut is a potential commodity to be 
developed as an alternative food with highly  
nutrition content. Genetic improvement needs to be 
done in order to provide high yielding varieties with 
special  characteristics. Promising lines have been 
generated from the selection process. This study 
was undertaken to characterize the diversity of 
selected lines. The study was conducted at the trial 
field of Faculty of Agriculture,  Brawijaya University. 
20 selected lines were planted in a single plot with 
individual observations on each line.  Data were 
collected for 12 characters and the diversity was 
analyzed by Principal Component Analysis with  
Pearson correlation type (n-1). Characteristics of 
lines was analyzed by grouping with Agglomerative  
Hierarchical Clustering based on similarity and 
Pearson Correlation Coefficient agglomeration 
Unweighted  Pair Group Method with Arithmetic 
Mean (UPGMA) method. The analysis shows that 
there are firstly four  major components which have 
Eigen value more than one with a cumulative 
diversity 88.53%. All the  characters were observed 
show the diversity that contributes significantly to the 
total diversity. Characters with  the highest and 
lowest diversity are Total Fresh Weight (31.9%) and 
Date of Harvesting (4.7%) respectively.  Based on 
the observed characters, the 20 selected lines can 
be divided into 5 groups with different  
characteristics. 

IDENTIFICATION OF SOYBEAN RESISTANCE TO 
POD SHATTERING IN TROPICAL AGRO-
ECOSYSTEM 
M. Muchlish Adie 
Indonesian Legumes and Tuber Crops Research 
Institutes, Malang, Indonesia
mm_adie@yahoo.com 

Soybean cultivation in tropical areas prone to pod 
shattering and aggravated by the shortage of labor  
causing a delayed soybean harvest and also 
stimulate the occurrence of pod shattering. A total of 
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150 genotypes  were evaluated in upland at 
Probolinggo (20 m asl, climate type E) from February 
to May 2014. The  experiment used Randomized 
Completely Block Design with two replicates. The 
evaluation of pod shattering  resistance was done by 
randomly picking a sample of 30 fully matured pods 
of each plot at R8 stage, placed  in petri dish and 
subjected to oven drying following the method from 
Bailey et al. (1997) and Mohammed  (2010). The 
identification to pod shattering obtained 31 resistant 
genotypes, 19 intermediate, and 28  susceptible 
genotypes. Of the 31 resistant genotypes, 16 of them 
have no shattered pods (0%). This indicates  that the 
determinant of resistance to shattering in soybean 
pods is the morphology of pods wall. The  
prerequisites of soybean varieties for the Indonesia’s 
tropical area are pods shattering resistant and high  
yielding, as well as early maturing and large-seeded 
size. Of 16 genotypes resistant to pod shattering, two 
of  them namely the G 511 H/Anjasmoro-1-4 and G 
511 H/Anjasmoro//Anjasmoro-4 meet these 
preconditions  that recommended to be released as 
improved varieties for Indonesia’s tropical region. 

CONSISTENCY OF PROTEIN CONTENT FROM 
SEVERAL SOYBEAN GENOTYPES UNDER 
NORMAL AND DROUGHT STRESS CONDITIONS 
DURING THE REPRODUCTIVE STAGE 
Ayda Krisnawati
Indonesian Legumes and Tuber Crops Research 
Institutes, Malang, Indonesia
my_ayda@yahoo.com 

Soybean is major source of dietary protein. In 
Indonesia, soybean is mostly cultivated in the dry  
season, hence it prone to drought stress during the 
reproductive stage. A total of 19 soybean genotypes 
were  evaluated for its consistency of protein content 
in Probolinggo, Indonesia, from May to August 2015. 
The  experiment was arranged in randomized 
completely block design with two environments. 
Optimal  environment (non-stress condition) was all 
treatment optimally irrigated during growth period, 
and the stress  environment was irrigated until 45 
dap. The results showed that the protein content of 
19 genotypes in normal  environment ranged from 
36.98 – 42.55% (average of 39.51%), and in the 
stress environment ranged from  35.06 – 42.19% 
(average of 30.29%). In this research, revealed that 
the consistency of protein content was determined by 
the genetic differences among genotypes. There was 
no relationship between drought tolerance  and 
consistency of protein content. Genotype G511H/

Anjs/Anjs-1-2 have protein content 39.09% in the  
optimal environment (seed yield 3.31 t/ha), and 
41.85% in the stressed-environment (seed yield 
2.17 t/ha).  This genotype categorized as tolerant to 
drought stress which have days to maturity 76 days 
and the seed size  reached 14.18 g/100 seed in the 
stressed condition. The agronomic characters of this 
genotype were suitable  to be developed in the 
tropics to fulfil the soybean’s consumer preference 
in Indonesia. 
 
EFFECT OF A PLANT GROWTH PROMOTING 
BACTERIUM ON SRI LANKAN RICE BG 300 
UNDER GREEN-HOUSE CONDITION 
Kodithuwakku, A. N. 
Faculty of Graduate Studies, 
University of Ruhuna, Matara, Sri Lanka 
sudarshanee@agbio.ruh.ac.lk 

In Sri Lanka, rice cultivation is based on the large 
use of chemical fertilizer input leading to adverse  
environmental impacts and high cost of production. 
Use of low levels of chemical fertilizers could take  
advantage of existing plant-microbe interactions that 
can improve both plant growth and yield.Objective of  
this experiment was to determine the effect of a 
plant growth promoting bacterium on vegetative 
growth and  yield of Sri Lankan rice variety Bg 300 
at different levels of inorganic fertilizer. Bg 300 
seedlings were  inoculated with the bacterium and 
transferred to mud pots with complete inorganic 
fertilizer dose (IF),  (I1/2F) and   (I1/4F) of N, P and 
K or without inorganic fertilizer (I0F). Non inoculated 
seedlings were  transferred to a pot with the 
complete fertilizer dose (NIF). Plant height of 
inoculated plants of all fertilizer  levels were 
significantly higher than that of NINF plants. Tiller 
number was highest in NIF plants over all  
inoculated treatments while NINF gave the lowest 
tiller number. The longest days to flowering was 
delayed in  I. and I1/4F plants while days to 
flowering of IF and NIF were significantly early. The 
shortest flowering  time was recorded from NINF. 
Number of grains per first panicle was higher in all 
inoculated treatments  irrespective of fertilizer 
level.Our results suggest the need for further studies 
under field condition to cut down inorganic fertilizer 
by 3/4 with inoculation for same yield potential of full 
fertilizer dose. 

         ⎐⎐⎐⎐⎐
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FERTILITY RESTORATION OF NEWLY 
SYNTHESIZED COMPONENT LINES (CMS, 
MAINTAINER & RESTORER LINES)  AND THEIR 
MAINTENANCE USING DIVERSE CYTOSOURCES 
OF  RICE (ORYZA SATIVA L.) 
Dr. M. Ariful Islam
Department of GPB, EXIM Bank Agricultural 
University, Chapainawabgonj, Bangladesh 
aarifulislam1982@gmail.com 

The practice of hybridization has greatly contributed 
to the increase in crop productivity. A major  
component that exploits heterosis in crops is the 
cytoplasmic male sterility (CMS)/nucleus-controlled 
fertility  restoration (Rf) system. The development 
and use of hybrid rice varieties on commercial scale 
utilizing male  sterility and fertility restoration system 
has proved to be one of the mile stones in rice 
improvement. Successful  and long lasting hybrid rice 
program depends on development of diversified 
component lines utilizing CMS  source, local and 
exotic genetic resources. It's been eight years at a 
street (from Summer/Boro Season 2009)  working on 
development of male sterile and fertile genes through 
searching of sterility and fertility restoration  genes in 
Oryza sativa. To be honest, through searching 1200 
germplasms initially 148 elite lines were selected  as 
suspected source of Cytoplasmic and Restorer lines 
amongst which only 16 CMS (Cytoplasmic male 
sterile  lines) were found and 16 Restorer lines were 
found. Pollen sterility status of 148 exotic rice 
germplasm was assessed at flowering stage. Sixteen 
genotypes showed 100% pollen sterility status which 
was considered as completely male sterile lines  
(Aline). Sixteen genotypes were also identified as 
completely fertile due to 80% and above pollen and 
spikelet  fertility. For identification of proper 
maintainer lines, the identified 16 CMS lines chance 
crossed with  established known maintainer lines viz. 
IR 58025B, IR 62829B, GAN46B, IR 68888B and 
BRRI1B. Based  on pollen male sterility status of the 
F1s lines it was indicated that 10 out of 16 were 
maintained by IR 58025B  line, 8 CMS lines were 
maintained by IR 62829B, three CMS were 
maintained by IR 68888B and one CMS  line was 
maintained by GAN46B and BRRI1B. Restoration 
potentiality of identified 16 suspected restorer  
genotypes were assessed through judgement of 
pollen and spikelet fertility of F1s developed through 
crossing with five standard CMS lines. Based on 80% 
and above pollen and spikelet fertility of F1s, seven 
suspected  restorers were identified as Restorer 
against IR 58025A, two against GAN 46A, five 
against IR 62829A and  two against IR 68888A. 

         ⎐⎐⎐⎐⎐

OPTIMIZATION OF THE STERILIZATION 
PROTOCOL AND THE  LEAF STAGE FOR 
MINIMIZING THE CONTAMINATION RISK IN  
CULTURED VIOLET FLOWERED NYMPHAEA 
LEAVES 
Chathura Nayanthra Fernando
Faculty of Agriculture and Plantation Management, 
Wayamba University of Sri Lanka  
chathura.cnf@gmail.com

Water lilies (Nymphaea) are commercially important 
as ornamental aquatic plant, food crop and  
floriculture industries worldwide. The lack of proper 
propagation methods and wide spread crown rot 
disease  has been caused lagged production of 
Nymphaea. Clonal propagation via in vitro culture 
might be the best solution to achieve higher 
production levels without any endogenous diseases. 
Being an aquatic plant,  contamination is the most 
critical challenge in any in vitro culture method of 
Nymphaea. Eight sterilization  protocols were tested 
on controlling the contamination in four leaf stages. 
Tested sterilization protocols were  comprised of 
different Clorox™ concentrations (10 and 20%) used 
for different time periods (10 and 20 min.)  either 
with or without 1% ethanol. Explants collected from 
four different leaf stages, mature leaves (Stage 1),  
immature unfolded leaves with the angel of ~ 45° 
from mid rib (Stage 2), immature loosely folded 
leaves with  2-3 folds (Stage 3) and compact folded 
immature leaves with 7-8 folds (Stage 4) were 
subjected to above  sterilization protocols. After 
disinfection, leaf explants in 1 cm2 size were 
cultured in the basal Murashige and  Skoog medium 
supplemented with 2% sucrose, 100 mg/L Myo 
Inositol and 0.5% agar. Cultures were observed  in 
one week intervals for development of any 
contaminant. Total number of contaminations and 
the number  of contaminations with bacteria or fungi 
were recorded. Leaf stage was highly significant on 
disinfection  efficiency. Stage 2 leaves showed the 
lowest contamination rate (1.7%) whereas the Stage 
1 gave the highest  (41.3%). Type of contaminant 
specifically bound to the leaf stage where the 
highest fungus contamination was  observed in the 
most mature leaf of Stage 1 (37.9%) and the 
bacterial contamination in the most immature  
leaves of Stage 4 (35.4%). Highest contamination 
rate was resulted with sterilization protocol 
comprised of  minimum concentration of Clorox kept 
for lowest time period in absence of 70% ethanol 
(39.6%) whereas the  protocol with upper extremes 
gave the lowest rate (6.7%). However, with all the 
protocols Stage 2 leaves gave  the lowest 
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contamination rates (0-3.3%). Therefore, leaf Stage 2 
and the sterilization protocol 1 were selected  as the 
optimized conditions for future experimentation.  

ROLE OF OsWRKY71 IN ABIOTIC STRESSES 
Prof. Dr. S. M. Saqlan Naqvi
Department of Biochemistry, PMAS Arid Agriculture 
University Rawalpindi, Rawalpindi, Pakistan 
saqlan@uaar.edu.pk 

WRKY proteins constitute one of the major groups of 
plant specific transcription factors which  regulate the 
stress-specific genes expression during stresses in 
plants. OsWRKY71, a WRKY protein from  rice, is 
previously characterized for its role in biotic stresses. 
In present study, OsWRKY71 is assessed for its  role 
in abiotic stresses including salt, cold, heat, drought 
and wounding. The RT-qPCR analysis revealed the  
up-regulation of OsWRKY71 upon interaction to cold, 

salt, drought and wounding stresses with maximum 
up-regulation against salinity while no significant 
change was observed in response to heat. Over-
expression of  OsWRKY71 DNA binding domain 
containing region in E. coli improved the bacterial 
growth in response to  NaCl, mannitol and heat 
treatments, demonstrating that it encourages the E. 
coli growth under salt, drought,  and heat stresses. 
The improvement in bacterial growth may be the 
consequence of OsWRKY71 interaction  with the 
promoter region of the stress related genes in 
bacteria or with some other proteins as WRKY 
proteins  interact with a broad range of proteins 
responsible for chromatin remodelling, transcription 
and signalling. Thus,  OsWRKY71 may be employed 
as a target gene for improving stress resistance in 
plants. 

  ⎐⎐⎐⎐⎐
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PUBLICATIONS FROM CONFERENCE 2016 

Transactions of Persatuan Genetik Malaysia, 
Number 3: Strengthening and Future 
Perspectives in Plant Breeding
ISBN 978-983-2408-47-5
eISBN 978-983-2408-48-2

Transactions of Persatuan Genetik Malaysia, 
Number 4: Current Advances in Plant Breeding
ISBN 978-967-14943-1-8

TPGM Number 3 & 4 are compilations of selected 
papers contributed to the Third International Plant 
Breeding Conference (IPBC2016) with the theme 
“Strengthening Plant Breeding and Future 
Perspectives” held on 15-16 November 2016 in
Bangi, Selangor, Malaysia.

A Practical Compendium 3 on Advances in Plant 
Breeding.
ISBN 978-967-14943-0-1

"In Malaysia, plant breeding and genetics have 
considerable prospects to be further developed to 
meet demanding productivity and sustainability 
targets for industrial crops and future food security. 
Advanced techniques and tools have considerably 
assisted plant breeders in their practice of selection 
and strategies for plant improvement. The 
convergence of conventional plant breeding and 
rapidly advancing fields of molecular biology, 
genetic engineering, genomics and biotechnology is 
imperative, and can bring in considerable synergy 
required in research and development. The 
challenges facing plant breeders have never been 
more overwhelming. Realising the significance and 
the great potential that plant breeding can offer, it is 
noteworthy and heartening that Genetics Society of 
Malaysia has re-affirmed its commitment in 
collaborating with mainstream and relevant 
stakeholders towards strengthening the art and 
science of plant breeding for present and future.

Publications 2016
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“This conference will be its fourth debut of Plant Breeding Conference Series 
organised by the Genetics Society of Malaysia, which begun in 2012. Due to the 
overwhelming success of the first, second and third conferences, we are pushing 

this fourth conference into a bigger role in accelerating synergies in plant breeding, 
genetics and biotechnology.”
Prof. Dr. Abd Rahman Milan

President, Persatuan Genetik Malaysia
2018

“The conference will provide opportunities and gather as many plant 
breeders, agricultural scientists, geneticist, researchers, academicians, 

biotechnologies and students to share their latest knowledge, experience and 
achievements in plant improvement programmes.”

Dr. Shamsiah Abdullah
Chairman, Organizing Committee of the 

Fourth International Plant Breeding Conference, 2018
(IPBC 2018)

“This conference is timely and 
acts as a good platform to 
acknowledge and recognize 
individuals who have contributed 

considerably to the development and 
achievements of plant breeding in the country. 

Congratulations to the Society for successfully 
publishing the Transactions of PGM 8 and 9, 
which collate salient points and practical 
information from the previous seminars and 
conferences”.

Dato' Mohd. Sallehuddin bin Hassan
Secretary General

Ministry of Agriculture and 
Agro-based Industry Malaysia
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The Beginning of New Milestones
In 2018, MARDI and PGM sealed a collaborative deal to give committments to plan and support events that 
will promote and strengthen the areas of plant breeding, genertics, and related fields for socio-economic well-
being, national prosperity and sustainable development. Both organisations will continue to organise and 
strengthen the International Plant Breeding Conferences, and will strive to make them a leading event that 
will focus and offer world class contents on plant breeding & genetics.

A VOTE OF THANKS TO 
DATUK DR. MOHAMAD ROFF!

Snapshots during the follow-up 
meeting on 16 August 2018.

A memento for 
Datuk Dr. Mohamad 
Roff Mohd. Noor, 
after the first 
meeting & 
discussion.

As a key outcome 
arising from the  

discussion, both 
PGM and MARDI 
agreed to be co-

organisers and 
play hosts to the 

Fouth International 
Plant Breeding 

Conference 2018 
(IPBC 2018).

On 27 April 2018, 
Datuk Dr. Mohamad 

Roff Mohd. Noor, 
Director General of 

MARDI, held the first 
meeting  between 

MARDI and PGM to 
discuss future 
collaboration.

On 16 August 2018, 
a follow-up meeting 
was held.  Another 
key outcome arising 
from the  discussion 
is the founding and 
establishment of the 
“PGM-MARDI Plant 
Breeding Awards” for 
accomplished plant 
breeders.
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Our deepest gratitude and heartfelt appreciation to Malaysian Agricultural 
Research and Development Institute (MARDI) for the collaboration with 
Persatuan Genetik Malaysia to address and enhance the state of 
knowledge on plant breeding, genetics and crop improvement.  Plant 
breeding is indeed the very foundation for improvement of yield, quality and 
other attributes of economic crops. The achievements of plant breeding 
have had tremendous impacts on our economic 
and national development. 

We have rebranded the “Appreciation Awards for Accomplished Plant Breeders”.
…… Now we call them as “PGM-MARDI Plant Breeding Awards”.

This is perhaps a great recognition for plant breeders, and researchers involved in 
crop improvement.

The collaboration between PGM and MARDI is a very significant milestone for the 
future of Plant Breeding & Genetics in the country.

Prof. Dr. Abd. Rahman Milan
President, Persatuan Genetik Malaysia

Dr. Shamsiah Abdullah
Honorary Secretary, Persatuan Genetik Malaysia &
Chair, IPBC 2018 Organising Committee

Nor Hazlina Mat Saat
Malaysian Agricultural Research and 
Development Institute (MARDI)
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PGM APPRECIATION AWARDS 2018 

PERSATUAN GENETIK MALAYSIA
(GENETICS SOCIETY MALAYSIA)

&
MALAYSIAN AGRICULTURAL RESEARCH 

AND DEVELOPMENT INSTITUTE

Proudly present

PGM-MARDI 
PLANT BREEDING AWARDS

2018

To the Following Accomplished Plant Breeders
In Recognition of Their Outstanding Contributions

In the Field of Plant Breeding

Pn. Fadelah Abd. Aziz
Mr. Chin Cheuk Weng

Prof. Dr. Mohamad Osman

HEARTIEST 
CONGRATULATIONS!

PGM-MARDI Plant Breeding Awards 2018



Rice, Roselle & Stevia

Oil Palm

Orchids
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Pn Fadelah Abdul Aziz holds a B.Sc. (Hons) in Plant Pathology from Universiti Sains Malaysia in 1978 and 
MSc in Genetics and Plant Breeding from UKM in 1986.

She had 33 years experience in plant breeding and has been involved in many breeding programmes.  She 
introduced several new soybean varieties during her involvement in the Soybean Breeding Programme from 
1978 to 1986. From 1986 to 1993, she was involved in the Vegetables Breeding  Programme and had 
identified several potential lowland crucifer varieties (e.g. cabbage, Chinese cabbage and cauliflower).  She 
then moved to Production Technology for Orchids from 1993 to 2009 and Identified orchid species/hybrids 
plants suitable as potted and cut flowers, which led to the released of four new orchid hybrids.

Pn Fadelah had received various honours and rewards for her research achievements and service.  She has 
authored and co-authored scientific papers in numerous major publications.  She had registered 10 orchid 
hybrids at The International Registration Authority for Orchid hybrids, England.  Her major commercial 
achievement came when she developed the miniature Dendrobium orchid hybrid, Dendrobium Doctor Sharif, 
which was given (MoU) to a commercial tissue culture laboratory, TROPBIO Research Sdn. Bhd., for 
micropropagation through tissue culture techniques.

PGM-MARDI Plant Breeding Award 2018
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PGM-MARDI Plant Breeding Award 2018

Mr Chin Cheuk Weng is currently the Advisor for Oil Palm Breeding at Felda Agricultural Services Sdn Bhd.  
He holds a B. Agric. Science (Hons) from the University of Malaya in 1974.

He joined FELDA in 1975 and was stationed in Pusat Perkhidmatan Pertanian Tun Razak, Sg Tekam, 
Pahang from 1975 to 1996 as oil palm breeder.

Mr Chin basically developed the breeding programmes for DxP progeny testing and subsequent selection of 
parental material for DxP seed production.  From 1997, he was based in Kuala Lumpur HQ as General 
Manager in charge of oil palm breeding and seed production.  He retired at the end of 2010 and was 
appointed as advisor on oil palm breeding in 2011.

Mr Chin was also active in breeding programmes involving introgression of Nigerian germplasm into 
advanced breeding populations and backcrossing of oleifera hybrids with elite guineensis parents.  He has 
authored and co-authored technical and scientific papers in various publications.  He has also made technical 
presentations in various seminars and conferences. He was a committee member of the International Society 
for Oil Palm Breeders (ISOPB).



IPBC 2018

 Page 158

PGM-MARDI Plant Breeding Award 2018

Prof. Dr. Mohamad Osman is one of the founder members of the Genetics Society of Malaysia (PGM) and 
was the former President for 8 years (2010-2017). He holds a Diploma of Agriculture from College of 
Agriculture, Serdang, B.S. in Agricultural Genetics and M.S. (High Honors) in Genetics from the University of 
California, Davis, and a Ph.D. in Plant Breeding and Genetics from the University of Wisconsin-Madison. 

He served in agricultural research for 18 years with MARDI. In 1995, he joined UKM, and was a Professor at 
the School of Environmental and Natural Resource Sciences in the Faculty of Science and Technology. In 
2010, he joined Kulliyyah of Science in International Islamic University Malaysia (IIUM), Kuantan, and two 
years later he joined the Faculty of Plantation and Agrotechnology, UiTM, Shah Alam. Then he joined the 
Department of Crop Science, Faculty of Agriculture, UPM in 2015. 

He is specialized in breeding and crop improvement of rice and roselle. In the field of rice crop, he has been 
elucidating the genetics of elongation trait of cooked rice, a trait found in Mahsuri mutant. In 1999, he initiated 
the research project on roselle at UKM, and in 2009 UKM launched the three new roselle varieties namely 
UKMR-1, UKMR-2 and UKMR-3 developed through mutation breeding. At IIUM, he initiated the stevia 
breeding research for the country. When he joined UiTM, he actively continued the research on stevia.  
Based on his research work on stevia, an innovative methodology was developed to effect hybridization 
through assisted pollination by stingless bees. This is the first breakthrough of its kind, and is considered as a 
major enabler in producing F1 hybrids required in a stevia hybridisation and selection programme. Stevia F1 
hybrids have been successfully produced in IIUM and UiTM. In UPM, he initiated a study of the propagation, 
production and genetics of Gac fruit (Momordica cochinchinensis). 

Through his research work, he led his research teams to win recognition and awards at national and 
international levels such as ITEX, PECIPTA, British Invention Show, MTE and BioMalaysia. Three new 
varieties of roselle that were developed under his leadership were registered in 2010 and one of them was 
granted a patent on the method for preparation of potassium hydroxycitrate.
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                                          2018 

PRESENTATIONS 2018

 1  Datuk Dr. Mohamad Roff Mohd Noor Malaysian Agricultural 
Research and Development 
Institute

 Success Story of Breeding In MARDI

NO. SPEAKER AFFILIATION TITLE OF PRESENTATION

2 Prof. Dr. Yalcin Kaya Universiti Edirne, Turkey Recent Development of Hybrids Breeding in Sunflower

3 Prof. Dr. Mohamad Osman Malaysian Industry-
Government Group for High 
Technology

Breeding Rice for Better Eating Quality for Consumers: Are We There 
Yet?

4 Dr. Cho Myeong Rae National Institute of 
Horticultural and Herbal 
Science, Korea

Recent Progress and Vı̇sı̇on of Hortı̇cultural Crop Breedı̇ng İn Korea

5 Mr. Mark Allen Frobish Green World Genetics Tropical Sweet Corn Breeding 

6 Dr. Johari Sarip Malaysia Agricultural 
Research and Development 
Institute

Development of New Rambutan Clones, Mutiara Merah and Mutiara 
Wangi

7 Mr. Sakhtivel Poraya Goundar Green World Genetics Cucurbit Breeding and Improvement

8 Dr. Hitoshi Nakagawa Central Research, Japan Mutation Breeding Through Gamma Ray Irradiation in Japan

9 Dr. Jirapong Jairin Rice Research Centre, 
Thailand

Genetic Improvement of Thai Aromatic Rice for Rainfed Lowlands 
Through Molecular Breeding

10 Prof. Dr. Hengky Novarianto Palm Crops Research 
Institute, Indonesia

Coconut Breeding in Indonesia

11 Prof. Dr. Kamol Lertrat Khon Kaen University, 
Thailand

The Trend in Breeding Vegetables for Smart Cultivation Systems in 
Urban Area

12 Sri Ikarostika Rahayu Department of Agriculture, 
Putrajaya

The Implementation of Plant Variety Protection System in Malaysia

13 Prof. Dr. Qing Yao Shu Institute of Crop Sciences, 
China

Generation of Alleles with Varying Expression Levels for Genes of 
Interest by Genomic Editing in Plant Breeding

14 Dr. Ahmad Parveez Hj. Ghulam 
Kadir

Malaysian Palm Oil Board Biotechnological Efforts Towards the Sustainable Improvement of Oil 
Palm

15 Prof. Dr. Ir. Sobir Institut Pertanian Bogor, 
Indonesia

Horticulture Crops Breeding in Indonesia

16 Dr. Ramon L. Rivera Philippine Coconut Authority, 
Zamboanga

Coconut Varietal Improvement in the Philippines: The Continuing 
Challenges and Opportunities

17 Prof. Dr. Mohd. Rafii Yusop Universiti Putra Malaysia Utilization of Marker-Assisted Selection for Rice Improvement

18 Haji Ahmad Ngalim Malaysian Agricultural 
Research and Development 
Institute

Coconut Breeding: MARDI’s Experience

19 Prof. Dr. Peerasak Srinives Kasetsart University, 
Thailand

Interspecific Jatropha: A New Promising Source of Fuel and Feeds

20 Dr. Mohamad Bahagia bin Ab 
Ghaffar

Malaysia Agricultural 
Research and Development 
Institute

Incorporation of Bph3, Brown Planthopper Resistant Genes into 
MARDI Elite Varieties Using Marker Assisted Selection (MAS) and 
Background Marker (MAB) Approach

21 Muhammad Zubair Agricultural Research 
Station, Bahawalpur, 
Pakistan

Measurement of Variability Through Multivariate and PCA Analysis in 
Oat

22 Fahim Ullah Khan Barani Agricultural Research 
Station, Kohat, Pakistan

Screening of Some Pakistani Wheat Germplasm for Nitrogen Use 
Efficiency and Associated Traits
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NO. SPEAKER AFFILIATION TITLE OF PRESENTATION

23 Nurzainah Ginting Universitas Sumatera Utara, 
Indonesia

Microorganisms Transportation from Ruminantia Manure into Moringa 
oliefera

24 Apri Sulistyo Indonesian Legumes and 
Tuber Crops Research

Diversity of Soybean Leaf Characteristics and Their Effect on Whitefly 
Populations

25 Julianus Kinho Environment and Forestry 
Research Institute of 
Manado, Indonesia

Estimation of Genetic Parameters for Growth Performance in a 
Progeny Test of Nantu (Palaquium obtusifolium Burck) in North 
Sulawesi, Indonesia

26 Muhammad Mubashar Hussain University of Sarghoda, 
Pakistan

Phenotyping of  Segregating Generations Derived from Sunflower 
Interspecific Crosses (Helianthus annuus and Helianthus argophyllus) 
for Drought

27 Purwantoro ILETRI, Malang, Indonesia Early Maturing Soybean Lines Responses to Water-Saturated Soil 
Condition

28 Noladhi Wicaksana UIN Sunan Gunung Djati 
Bandung, Indonesia

Pengaruh Konsentrasi NAA (Naphthalene Acetic Acid) Terhadap 
Pertumbuhan Tunas Kina (Chinchona ledgeriana Moens.) Hasil 
Perkecambahan Biji Secara Konvensional dan In Vitro

29 Siti Suhaila A. Rahman Forest Research Institute 
Malaysia

Pre-Acclimatization Application for Higher Survival Rates in Tissue 
Culture-Derived Aquilaria malaccensis (Karas) Plantlets

30 Chen Yi Shang Malaysian Pepper Board Floral Biology Study on Black Pepper (Piper nigrum L.) to Improve 
Efficiency of Conventional Breeding

31 Dr. Irum Aziz Ghazi University, Dera, 
Ghazi, Pakistan

Evaluation of a Magic Population for Grain Minerals in Wheat

32 Prof. Dr. Naqib Ullah Khan The University of Agriculture, 
Peshawar, Pakistan

Maize Improvement Through Selfed Progeny Recurrent Selection 
Across Different Environments

33 Fausiah T. Ladja Tungro Disease Research 
Station, Sidrap South 
Sulawesi Indonesia

Correlation Growth Parameter of Rice Strain Resistance Tungro with 
Harvest in Regional Endemis Lanrang South Sulawesi

34 Mathius Chendan Universiti Malaysia Sabah Effect of Hot Water Treatment on Germination of Two Sabah Rice 
(Oryza sativa) Varieties

35 Nor Fadilah, W. Forest Research Institute 
Malaysia

Assessment of Growth Traits of 40 Half-Sib Families of Shorea 
leprosula Planted in Progeny Trial Cum Seedling Seed Orchard

36 Maizura Abu Sin Universiti Putra Malaysia Genetic Control for Biomass Yield and Nutritive Quality Traits in Maize 
for Forage Utilization

37 Plosha Khanum MNS-University of 
Agriculture, Multan, Pakistan

Effect of Growth Regulators in Micro-Propagation of Cotton

38 Plosha Khanum MNS-University of 
Agriculture, Multan, Pakistan

In-Vitro Micropropagation of Lilium longiflorum on Liquid Medium

39 Ika Wartika UIN Sunan Gunung Djati 
Bandung, Indonesia

Effect of NAA and BAP on Callus Induction of Cikoneng St Big 
Orange  (Citrus maxima (Burm.) Merr.) in In Vitro

40 Arif Muazam Tungro Disease Research 
Station, Sidrap South 
Sulawesi Indonesia

Path Analysis of Phenotype Character and Results of Superior Rice 
Hold Virus Tungro in Southern and Western Endemis Sulawesi

41 Mintu Ram Meena ICAR-Sugarcane Breeding 
Institute Regional Centre, 
Karnal, India

Biomass Potential of Inter-Specific (ISH) and Inter-Generic Hybrids 
(IGH) of Saccharum Under Sub-Tropical Condition of India

42 Nor Hazlina Mat Saat Malaysian Agricultural 
Research and Development 
Institute

New Lowland Tomato Variety with Good Fruit Quality and Tolerance 
to Bacterial Wilt

43 Fausiah T. Ladja Loka Penelitian Penyakit 
Tungro, Indonesia

Advanced Yield Trial of 10 Resistant Promising Rice Lines Tungro 
Disease at Tungro Disease Research Station 

44 Muhammad Afiq Bin Tajol Ariffin Malaysian Agricultural 
Research and Development 
Institute

Self-Incompatibility and the Need of Cross Pollination on Musang King 
(Durio zibethinus L.)
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NO. SPEAKER AFFILIATION TITLE OF PRESENTATION

45 Dr. Lal Hussain Akhtar Agricultural Research Station, 
Bahawalpur, Pakistan

Measurement of Variability Through Multivariate and PCA Analysis In 
Oat

46 Dr. Satishkumar Karande Lokmangal College of Agriculture, 
Pakistan

Genetic Divergence Studies in Rice (Oryza sativa L)

47 Zahid Akram PMAS-Arid Agriculture University 
Rawalpindi Pakistan

Genetic Analysis of Groundnut Genotypes for  Quality Related Traits

48 Terkimbi Vange University of Agriculture, Makurdi, 
Nigeria

Combining Ability for Maize Grain Yield and Yield Component for 
Resistance to Striga hermmonthica (Del) Benth In Southern Guinea 
Savannah of Nigeria

49 Ivan Kaviita Arinaitwe University of Malaya Genetic Analysis of Resistance Against Fusarium oxysporum f. sp. 
cubense Race 1 in Segregating Banana Populations

50 Muhammed Itopa Jatto Universiti Putra Malaysia Combining Ability Estimates for Yield and Yield Components of Maize 
(Zea mays L.)

51 Anna Avrova James Hutton Institute, United 
Kingdom

Breeding of Barley for Resistance to Rhynchosporium

52 Noraziyah Abd. Aziz 
Shamsudin

Universiti Kebangsaan Malaysia High Yielding and High Quality MR219 Pyramided Lines for Normal 
and Unfavourable Rice Cultivation Areas in Malaysia

53 Muhammad Jalil Syiah Kuala University, Indonesia Analysis of Phenotypes and Genotypes to Submergence Resistance 
of Rice Progenies Crossed Between Sigupai and Swarna

54 Sabaruddin Zakaria Syiah Kuala University, Indonesia Analysis of the Inheritance of sd-1 Gene in F2 Progenies of Acehnese 
Rice Sigupai

55 Heamaashini Nadarajah 
Jason

United Plantations Berhad, Malaysia Molecular Polymorphism of Somaclonal Variation on Berangan Intan 
Towards Fusarium Wilt Disease in United Plantations Berhad

56 Alina Mofokeng Agricultural Research Council, 
South Africa

Genetic Diversity Analysis of Groundnut Genotypes Based on SSR 
Markers

57 Rajkumar Muthu Annamalai University, India Heterosis in Snake Gourd

58 Khalifah University Ferhat Stif-1, Algeria Varietal Behavior of Some Chickpea Genotypes to Wilt Disease 
Induced by Fusarium oxysporum f. sp.

59 Dr. Jianqing Zhu Sichuan Agricultural University, 
China

Accumulation, Mobilization and Transformation of Selenium in Rice 
Grain Provided with Foliar Sodium Selenite

60 Mohamed Milad Draweel Briwijaya, Indonesia Seed Size and Water Imbibition to Germination Rate in Bambara 
Groundnut (Vigna subterranean (L.) Verdc.)

61 Abaji Akumave College of Education Katsina-Ala 
Benue State Nigeria

The Value of TIV Indigenous Knowledge in Climate Change Mitigation 
and Adaptation Strategies in Nigeria

62 Naeem Akhtar University of Sargodha, Pakistan Assessment of Spring x Winter Wheat Crosses for Grain Yield and 
Yield Contributing Traits

63 Dr. Areej Javaid Government College Women 
University, Faisalabad, Pakistan

Genetic Components of Variations for Yield Contributing Traits in 
Gossypium hirsutum Grown Under Moisture Stress

64 Dr. Azhar Mohamad Agensi Nuklear Malaysia Improvement of Volvariella Strains Through Low Dose of Acute 
Gamma Irradiation

65 Dr. Rohayu Ma’arup Universiti Malaysia Terengganu Exploitation of GE Interaction in Identifying MTAS In Target 
Environment 

69 Tumiur Gultom Universitas Negeri Medan, 
Indonesia

Identification of Genetic Relationship Among Shallot (Allium cepa L. 
Aggregatum Group) Based on Morphology Traits and RAPD

68 Muhammad Jalil Syiah Kuala University, Indonesia Analysis of Phenotypes and Genotypes to Submergence Resistance 
of Rice Progenies Crossed Between Sigupai and Swarna

67 Johnny Andrew Universiti Putra Malaysia Asynchronous Approvals of Genetically Modified Crops: Issues and 
Challenges for Malaysia

66 Mohamed Taha Yousif 
Elamien

University of Gezira-Sudan Watermelon Chlorotic Stunt Virus: Identification of a Natural Source of 
Resistance and Breeding of Resistance Varieties of Watermelon
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                               2018 

POSTER PAPERS 2018

1 Dr. Fahim Ullah Khan Barani Agricultural Research Station, 
Kohat, Pakistan

Heterotic Response of Nitrogen Use Efficiency and Associated Traits in 
Bread Wheat

NO. AUTHORS AFFILIATION
(Main Author)

TITLE OF POSTER

2 Dr. Fahim Ullah Khan Barani Agricultural Research 
Station, Kohat, Pakistan

Comparative Metabolite Profiling of Two Wheat Genotypes with 
Contrasting Nitrogen Stress Tolerance

3 Dr. Fahim Ullah Khan Barani Agricultural Research 
Station, Kohat, Pakistan

Genotype  Trait Biplot for Nitrogen Use Efficiency and Grain Yield 
Determinants in Bread Wheat

4 Norfaezah Jamaludin Malaysian Palm Oil Board (MPOB) Functional Study of Oil Palm Phytoene Synthase: Agrobacterium 
Mediated Transformation of Solanum lycopersicum (Micro-Tom) With 
Oil Palm PSY

5 Faiz Ahmad Malaysian Nuclear Agency (ANM) Screening of Selected Rice Mutant Lines for Anaerobic Germination 
and Submergence Tolerance

6 Fatin Mohd Nasir Malaysian Palm Oil Board (MPOB) Genetic Variability Study of Zaire-MPOB (Malaysian Palm Oil Board) 
Oil Palm Germplasm Populations Using Multivariate Data Analysis

7 Wan Nor Salmiah Tun Mohd. 
Salim

Malaysian Palm Oil Board (MPOB) Genetic Variability of Cameroon Oil Palm Germplasm Based on 
Quantitative Traits Using Principal Component and Cluster Analysis

8 Shakinah Salleh Malaysian Nuclear Agency (ANM) Radiosensitivity Test of Acute Gamma Radiation on Mongolian Rice 
Varieties

9 Nadzirah Amiruddin Malaysian Palm Oil Board (MPOB) Characterization of Oil Palm ACBP Genes Through Bioinformatics 
Approach

10 Yun Ci Yap Sime Darby Research Sdn. Bhd. Evaluation of Sib-Mated Progenies of Putative Ganoderma Tolerant 
(DxD) Oil Palm (Elaeis guineensis Jacq.)

11 Nurul Afza Karim Malaysian Agricultural Research 
and Development Institute

Genetic Variability, Heritability and Genetic Advance of Mutant Purple 
Flesh Sweet Potato [Ipomoea batatas (L.) Lam] Genotypes

12 Mohd. Azhar Hassan Malaysian Agricultural Research 
and Development Institute

New Papaya Hybrid Tolerant toPapaya Dieback Disease

13 Sivanaswari Chalaparmal Malaysian Agricultural Research 
and Development Institute

Germplasm Screening of Musa spp. for Tolerance to Ralstonia szygii

14 Thiyagu Devarajan Malaysian Agricultural Research 
and Development Institute

Determination of Lethal Dose for Gamma Rays Induced Mutagenesis 
in Cassava (Manihot esculenta Crantz.)

15 Thiyagu Devarajan Malaysian Agricultural Research 
and Development Institute

Preliminary Determination of Lethal Dose for Gamma Rays Induced 
Mutagenesis in Purple Coloured Root Sweetpotato (Ipomoea batatas 
(L.) Lam)

16 Norziha Abdullah Malaysian Palm Oil Board (MPOB) Principal Component and Cluster Analysis as a Tool in the 
Assessment of Genetic Variability of Guinea Germplasm Populations

17 Nur Qistina Binti Othman FGV R&D In Vitro Ganoderma boninense Infection Model in Oil Palm

18 Dr. Norlia Basherudin Forest Research Institute Malaysia 
(FRIM)

Impact of Genetically Modified Corn on Soil Microbial Communities

19 Shahril Ab. Razak Malaysian Agricultural Research 
and Development Institute

Application of Next Generation Sequencing (NGS) for the 
Identification of Microsatellite Markers in Coconut
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20 Sharifah Munirah Malaysian Agricultural Research and 
Development Institute

DNA Fingerprinting of Selected Mango Progenies Using SSR Markers

NO. AUTHORS AFFILIATION
(Main Author)

TITLE OF POSTER

21 Amirrudin Mokhtar Malaysian Agricultural Research 
and Development Institute

MARDI Sebernas 307: New Rice Variety

22 Dr. Muhammad Umer Farooq Sichuan Agricultural University, 
China

Alterations in Transcriptome and Antioxidant Activity of Naturally Aged 
Mice Exposed to Selenium-Rich Red Rice

23 Nurul Shamimi Abdul Ghani Malaysian Agricultural Research 
and Development Institute

Potential Pineapple Hybrid for Fresh Consumption

24 Nuraziawati Mat Yazik Lembaga Koko Malaysia Estimation of Variance Components and Heritability of  Asia-Pacific 
Regional Cacao Breeding Progeny Trial

25 Phichamon Nakmai Suranaree University of 
Technology, Thailand

Heterosis for Quality Traits in Cross Between Thai Melon (Cucumis 
melo L. var. Conomon) and Cantaloupe (Cucumis melo L. var. 
Cantaloupensis)

26 Nurul Farhanah Zakaria Forest Research Institute Malaysia 
(FRIM)

Transcriptome Sequencing of a Critically Endangered Dipterocarpus 
semivestitus (Keruing Padi) for Development of Genic-SSR Markers

27 Siti Nor Aziemah Mohamad Universiti Sains Malaysia Evaluation of Resistance Level in BC3F4 Population Carrying Broad-
Spectrum Pi9 Gene Against Blast Disease Derived From MR220 x 
IRTP21683.

28 Rina Arimarsetiowati Indonesian Coffee and Cocoa 
Research Institute

Somatic-Embryogenesis Derived Leaf-Rust Tolerant Varieties of 
Arabica Coffee to Deal With Climate Change

29 Sulistyani Pancaningtyas Indonesian Coffee and Cocoa 
Research Institute

Application of Cryopreservation Technology in Cocoa Somatic 
Embryos (Theobroma cacao L.) Through Vitrification Method

30 Haniza Binti Razali Forest Deparment Sarawak A Survey of Wild Orchids in Mulu National Park

31 Dr. Jessica Jeyanthi James 
Antony

Universiti Putra Malaysia Optimisation of Encapsulation-Vitrification in Dendrobium Sabin Blue 

32 Maizura Abu Sin Universiti Putra Malaysia Evaluation of Gac Fruit as a Plant Genetic Resource With High 
Potential

33 Wan Rusydiah Wan Rusik, 
Mohamad Osman and Mohd. 
Rafii Yusop

Sime Darby Quantitative Genetics Analysis for Long Stalk Characteristic in Deli x 
Serdang-AVROS Crosses in Oil Palm

34 Rahiniza Kamaruzaman Malaysian Agricultural Research 
and Development Institute

Evaluation of Bacterial Leaf Blight Resistance in Segregating 
Population of Malaysian Hybrid Rice Parental Lines
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KEYNOTE SPEAKERS 2018

DATUK DR. MOHAMAD ROFF 
BIN MOHD. NOOR

Malaysian Agricultural 
Research and Development Institute 

(MARDI)

PROF. DR. YALCIN KAYA
Trakya University Edirne

TURKEY

PROF. DR. MOHAMAD OSMAN
Malaysian Industry-Government 

Group for High Technology (MIGHT)
MALAYSIA

DR. CHO MYOUNG RAE
National Institute of Horticultural and 

Herbal Science
REPULIC OF KOREA

MR. MARK FROBISH
Green World Genetics

(GWG, Malaysia)
USA

Keynote Speakers 2018

A VISION ON RICE VARIETAL DEVELOPMENT IN 
MARDI
Datuk Dr. Mohamad Roff Mohd. Noor 
and Asfaliza Ramli
Rice Research Centre, MARDI Serdang

Rice varietal development in Malaysia has begun 
since 1965 where breeder started to purify varieties 
planted by the local farmers through selection of 
important traits. Subsequently, these varieties were 
released for commercial planting. In parallel, 
breeding and selection were also carried out focusing 
on phenotypes suitability for transplanting, direct 
seeded culture and other agricultural practices such 
as double cropping.  Plant height, maturation, 
photosensitivity, yield and grain threshability were 
among the important traits emphasized in the year 
between 1972 and 1990.

Secondary selection of traditional varieties 
has resulted in identification of resistance lines to 
bacterial leaf blight disease (BLB) and brown plant 
hopper (BPH) in 1970s. The lines were used as 
donors for subsequent breeding for resistance 
activities.  An outbreak of BLB in 1986 due to the 
planting of susceptible variety (MR 84) has 
encouraged the breeders, pathologist and 
entomologist to identify the responsive resistance 
genes using local pathogen pathotypes and pest 
population. This followed by the released of MR 219, 
MR 220, MR 232, MR 253 rice varieties which have 
successfully increased the yield and resistant to 
major pests and diseases.

The yield of the release variety has reached 

plateau state in some areas and most farmers could 
achieved a yield of more than 7t/ha for the past five 
years.  Thus, breeding has shifted its main focus on 
high yield to resistance to major pests and diseases. 
Besides that, researches are also focus to reduce 
the production cost by re-evaluating the nitrogen, 
phosphorus and potassium ratio which have a direct 
influence towards resistance level. In addition, grain 
quality of the released varieties have also been 
improved to follow the Malaysian preferences. Long 
and slender grain with intermediate cooked rice 
texture are of local standard preferences and 
consumers have been raising their preferences to 
specialty rice such as fragrant rice, coloured rice 
and parboil rice which were fully imported from our 
neighbouring countries.  

Another area of focus given priority was 
breeding for niche market or specialty rice which 
have successfully released local fragrant rice 
varieties (MRQ 50, MRQ 74, MRQ 76, MRQ 88 and 
MRQ 98) with different grain qualities. This studies 
are supported by government initiative through 
National Key Economy Area (NKEA). The cultivation 
of these varieties have increased from 500ha in 
2014 to 1300 hectares in 2017. Commercialisation 
of these varieties are by non-exclusive rights given 
to the interested rice industry players.

Currently, the new rice technology for 
Malaysia is the hybrid rice varieties.  Evaluation of 
imported hybrids from China, India and The 
Philippines in 2008 showed moderate heterosis 
which is less than 10% and grain qualities were not 
in line with Malaysian preferences.  Even though 
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researchers acknowledged the complexity of seed 
production and cultivation techniques, breeding for 
local hybrids were initiated by evaluating our local 
germplasm for high heterosis and it’s combining 
ability with imported male sterile varieties.  The 
identification new hybrids rice variety has been 
successful and Malaysian first local hybrid variety 
and more hybrids are expected to be released in 
near future.   

In relation to varietal development, some of 
the most important activities were the screening for 
pests and diseases at early generations in breeding 
process followed by improving the input application in 
terms of NPK ratio.  Rice varietal released 
continuously insist the best pest and disease 
management, fertilizer application package and post-
harvest handling.  Thus, engagement of other 
government agencies under Ministry of Agriculture 
especially MADA, KADA, KETARA, IADAs have 
successfully increased national average yield years 
to years since 1990s.  

RECENT DEVELOPMENT OF HYBRIDS 
BREEDING IN SUNFLOWER
Yalcin Kaya
Genetic and Bioengineering Department, Faculty of 
Engineering, University of Trakya, Turkey
yalcinkaya@trakya.edu.tr

Sunflower (Helianthus annuus L.) grows in drylands 
mainly in the world, so it influences more especially 
during grain filling period from higher temperatures. 
On the other hand, some biotic stress such as downy 
mildew, broomrape parasite, weeds also some other 
diseases are main reducing factors sunflower 
production too. Hybrids are mainly in sunflower 
production almost in all part of the world. Therefore, 
new hybrids should have these resistant genes in 
addition to higher seed and oil yielding capacity and 
higher adaptation to different environments. Recently, 
Imidazilonone (IMI) herbicide resistant hybrids are 
starting to dominate markets as well as resistant to 
new races of broomrape (Orobanche) parasite and 
downy mildew too. To develop new hybrids and 
inbred lines and accelerate breeding program in 
sunflower, MAS selection and other molecular tools 
are using extensively in recent years. On the other 
hand, more drought tolerant hybrids, higher oleic acid 
contents, developing new plant designs to increase 
leaf area then new hybrids catching higher heterosis 
on seed and oil yield are another main targets in 
sunflower breeding programs. 

BREEDING RICE FOR BETTER EATING QUALITY 
FOR CONSUMERS: ARE WE THERE YET?
Mohamad, O. and Hadzim, K.
Malaysian Industry-Government Group for High 
Technology (MIGHT), Cyberjaya &
Formerly with Malaysian Agricultural Research and 
Development Institute (MARDI), Seberang Perai
mbopar2004@yahoo.com

In Malaysia, Padiberas Nasional Berhad (Bernas) is 
involved in the procurement and processing of rice, 
including the process of grading. Rice quality is 
determined by many parameters along the long 
chain of steps from the field to the plate, which 
include variety, grain physical properties (i.e. grain 
length, width, shape, chalkiness, translucency), 
milling properties (i.e. milling yield, headrice), 
cooking and eating quality determinants (i.e. 
amylose content).  In the world market as well as in 
Malaysia, much emphasis is placed on grain length 
and whiteness as criteria of grade and quality. Rice 
found in retail outlets are a mixed of local and 
imported. Over 200,000 metric tons of specialty or 
high quality rices — namely Basmati and Jasmine 
rices —  are imported annually, representing 6.5% of 
rices consumed, worth over RM700 million.  For 
high quality rices, quality is further determined by 
additional cooking and eating quality attributes, in 
particular fragrance (aroma) and high grain 
elongation.  Generally, choices of rice varieties 
grown by farmers, and choices by consumers may 
differ significantly. Different people or cultures have 
different preferences regarding the taste, texture, 
colour and stickiness of the rice that they consume. 
On the market shelves, rice grades are usually 
determined by the composition of the whole kernel, 
headrice, big broken, small broken, and brewer/chip. 
Imported quality rices are predominantly marketed 
by types or varieties. Local rice prices are controlled, 
about RM2.50 per kg, while prices of imported 
quality rices are floated, and can range 2-5 times 
more than those of local rices. As a matter of 
government policies, farmers’ welfare is paramount, 
so breeding for grain yield as well as maintenance 
breeding (e.g. pest and disease resistance) remains 
the prime objectives for the breeders. In the past, 
rice breeders were inundated by the paradox that 
rice quality traits have negative correlations with 
grain yield, and therefore, they had spent less efforts 
to incorporate them for fear of not being able to 
improve grain yields. Nonetheless, it is also very 
important to ensure that consumers can have better 
rice quality. Herein lies the important role of rice 
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breeders in playing the balancing act. In mid-1984, 
MARDI made a breakthrough when rice breeders 
serendipitously discovered a grain elongation gene 
via mutagenesis in Mahsuri Mutan, which has a trait 
akin to that of Basmati. The discovery triggered the 
beginning of the concerted efforts to breed for quality 
rices.  By early 2000, MARDI had made significant 
achievements, and released quality rice varieties 
which were given special prefix MRQ.  These quality 
rice lines/varieties include Q34, MR50, MRQ74, etc., 
which have both desirable aroma and grain 
elongation attributes. Amylose content, aroma and 
grain elongation are genetically controlled by one or 
few major genes, and at present, already have 
putative molecular markers  — but still wanting for 
grain elongation — amenable to market-assisted 
selection.  The question is “Are we there yet?”.  
“When can we have our own high quality rice in the 
market for our consumers?”.  Promoting local high 
quality rice in the market could fulfil two-pronged 
benefits, for both farmers and consumers.  The 
convergence of conventional breeding with molecular 
markers has the great synergy to expedite rice 
breeding for grain yield and eating quality 
concurrently.  It is suggested that such planned 
breeding efforts should be pursued sustainably.

RECENT PROGRESS AND VİSİON OF 
HORTİCULTURAL CROP BREEDİNG İN KOREA
Myoung Rae Cho and Hye Eun Lee
Vegetable Research Division, 
Department of Horticultural Crop Research, 
National Institute of Horticultural & Herbal Science,  
RDA, Wanju-gun, Rep. of Korea
mrchook@korea.kr

The history of horticultural crop breeding in Korea is 
relatively shorter than those of advanced western 
countries. Initiation of horticultural crop breeding was 
in 1950’ by Dr. U, who is famous for his theory 
‘Triangle of U’ on the evolution and relationship 
among members of the genus Brassica. Recently, 
Korean government launched a strategic 10-year 
plan called ‘Golden Seed Project (GSP)’ in 2012 to 
boom up seed industry. And the estimated total R&D 
investment is about 450 Million USD.  The outcomes 
of the phase 1 R&D (2012-2016) was fruitful as 
follows; application for varieties 291, seed export 
2,696 USD, patent application 163, and  SCI paper 
publication 313. In horticultural area, excellent 
varieties were bred including; virus resistant hot 
pepper and paprika for China market, Chinese 
cabbage for EU market, and high yield onion for 

domestic market. For future breeding programs, 
molecular markers based on NGS, GBS-based MAB 
system, and SNP chip were developed. Four 
research institutes under Rural Development 
Administration(RDA) are actively participating in the 
GSP and BioGreen 21 Project. The representative 
R&D results are genome sequencings of hot pepper 
and Chinese cabbage, breeding of anthracnose 
resistant hot pepper, breeding of high quality 
strawberry for export, and etc. Recently, there was a 
small but nevertheless important change in 
horticultural and seed industry environment. RDA 
and the affiliated 4 research institutes were 
relocated from Suwon to Jeonju Renovation City in 
2014-2015. And Seed Industry Center opened in 
2016 to support nearby seed companies in Korea 
Seed Valley. The R&D collaboration between   RDA 
and the seed industry will foster advancement of 
breeding technology as well as breeding of high 
quality horticultural varieties for domestic supply and 
export.

TROPICAL SWEET CORN BREEDING
Mark Allen Probish
Green World Genetics Sdn. Bhd.
mfrobish@gmail.com

Sweet corn is a relatively new crop for breeding 
when compared to maize, however it is just as 
important economically.  Breeding sweet corn has 
been around for many years but it wasn’t until the 
introduction of a new gene type called shrunken-2 
(sh2) in the late 1970’s when the breeding really 
began. Since then, the gains in germination, yield, 
disease resistance, sweetness and acceptance 
worldwide has elevated to new levels. Sweet corn 
breeders have the advantage of using the vast 
research of maize to incorporate disease resistance 
and understanding the genome, but little studies 
have been done on sweet corn.  Some research has 
been performed on the eating quality and the 
components, which are necessary to make the corn 
acceptable for eating but more comprehensive 
understanding is required. Although eating quality is 
important, we cannot forget the traits, which have no 
effect on the eating quality, but are required by the 
end user and the grower to have an acceptable 
product.
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COCONUT BREEDING: MARDI’S EXPERIENCE
Ahmad Ngalim
Crop and Soil Sciences Research Centre, 
MARDI Bagan Datuk, Perak
abin@mardi.gov.my

Coconut, the commodity has for a long period of time 
been considered as a crop with a low economic 
return; but for a few years back, it is an economically 
and highly sought after commodity.  All over the 
world, the coconut productivity is declining due to 
several factors.  Ageing palms, natural calamities, 
inadequate replanting programmed, lack of suitable 
planting materials, poor crop management, 
population pressure causing crop shifts, and lack of 
capital for farmers to invest coconut production were 
the reasons. Among the reasons, ageing of palms 
and population pressure causing crop shift fit 
Malaysia’s situation well beside lack of good planting 
materials to replace the senile palms. The 
development and used of improved varieties or 
hybrids can markedly help solve these problems and 
promote increased coconut production. The popular 
variety sought after by almost all farmers and 
plantation is MATAG, a hybrid with a potential to give 
higher yield compared to our traditional planting 
material, Malayan Tall.  The seedlings of MATAG are 
very difficult to get and the price is increasing. 
Difficulties of getting the true MATAG created an 
unhealthy situation where second generation of 
MATAG is being sold as a planting material. The 
planting of single variety of coconut is not good for 
our industry, if there is an outbreak of pests and 
diseases in Malaysia. We need to develop few more 
varieties to increase the genetic variation of our 
coconut as a defence for our industry.  For this 
reason, MARDI as a Research Institution responsible 
to coconut research in the country, developed and 
evaluated several coconut hybrids as an alternative 
planting material for the nation. MARDI developed 
and evaluated 19 coconut hybrids varieties that have 
different genetic background.  A few hybrids were 
found to be potential as planting materials.

CUCURBIT BREEDING AND IMPROVEMENT
Sakhtivel Poraya Goundar
Green World Genetics Sdn. Bhd.
sakthivel.poraya@gwgenetics.com

"Cucurbit" is a general term to denote all species 
within the Cucurbitaceae family, which includes 
approximately 800 species in 130 genera. Major 
cucurbit crops include cucumber (Cucumis sativus), 
melon (Cucumis melo), watermelon (Citrulus 
lanatus), and squash or pumpkin (Cucurbita pepo, 
Cucurbita maxima and Cucurbita moschata). 
Cultivars developed by breeders from 4 most 
important cucurbit crops (cucumber, melon, 
watermelon and pumpkin/squash) are the basis for 
multi-billion dollar industries now. Next to tomatoes 
and onions, cucumbers and melons together are the 
third most widely cultivated vegetable crops in the 
world. Double Haploids (Cucumber and Pumpkin), 
Ploidy Breeding (Watermelon) and Distant 
hybridization (Pumpkin) are commercially proven 
breeding tools. In Cucumber, resistance to Viruses 
(Gemini virus, CGMMV, CMV, Poty, CYSDV and 
CVYV) are already successfully introduced into 
commercial hybrids. For fungal diseases, Scab 
(Cladosporium), Target leaf spot (Corynespora), PM 
(hypocotyl and true leaf resistance) are successful 
stories but still struggling with  MYSV and GSB (no 
strong resistance source), DM (despite of reliable 
donor available). For Nematodes, still searching for 
reliable RKN resistance source. New plant 
architectures (single stem, gynoecious flowering, 
fruit colour, fruit size, and bitter free plant) are 
already brought from European protected markets to 
Asian open field but still struggling with 
Parthenocarpy in open field. There is no reliable 
resistance mechanism identified for insect 
resistance; just glabrous plants shows physical 
defence against sucking insects and plant bitterness 
over red spider mites.  Bitter Gourd breeding is more 
advanced in open field but identification of 
Parthenocarpy will open door for protected 
cultivation. Namamarako (NMK) or "Mara Ba" 
disorder which was once concluded as physiological 
disorder now confirmed as an infectious virus similar 
to Polerovirus (Cucurbit aphid-borne yellows virus or 
CABYV); tolerant varieties are now available in the 
commercial market. Little leaf (Phytoplasma), Poty, 
GSB and PM are other major diseases in tropical 
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markets. Market segment depends on fruit color, 
shape, size and skin pattern (prickle density, ridges 
and warts).Watermelon market trend is dynamically 
changing everywhere from big size to personal size 
and seeded to seedless. Resistance to GSB, 
Fusarium, PM, Anthracnose and Poty Viruses are 
already successfully integrated into the breeding 
programs around the world. Fruit yield, Fruit weight, 
Firmness, thick rind, Tiny (tomato) seeds, and 
Sweetness are commercially very important traits. 
Consumer trend is slowly moving from potato to 
pumpkin. Kabocha is most preferred due to superior 
eating quality but wider adaptability is still a major 
challenge. Butternut and Medium Disc shape 
pumpkins (Buff coloured, with or without wart and 
deep ribs) are major breeding targets in many 
markets. Pumpkin fruit size trend is changing from 
large globular shape to personal size flat or 
cylindrical. Bringing butternut flesh quality from sub-
tropical to tropical open field is still a challenge. 
Resistance is already deployed in commercial 
hybrids for PM, Poty, CMV and Gemini. Earliness, 
Yield, Fruit weight, Flesh texture, Flesh thickness, 
Seed cavity, Water Content and Sweetness are also 
major driving factors in the industry.

MUTATION BREEDING THROUGH GAMMA 
RAY IRRADIATION IN JAPAN
Hitoshi Nakagawa
Central Research, Japan
hitoshi.nakagawa@crl.hpk.co.jp

Following construction of the Gamma Field at the 
Institute of Radiation Breeding (IRB) in 1960, 
mutation breeding was accelerated in Japan. The 
facility is used to induce mutations with a radiation 
dose (at the nearest point: 2 Gy/day, ca. 300,000 
times that of natural background) to induce a higher 
mutation frequency than occurs in nature. Since the 
unit went operational, the number of mutant cultivars 
generated in Japan has been increasing through 
1995 - 2000. Since 2000 that number has been 
decreasing. Three hundred and thirteen direct-use 
mutant cultivars representing 80 crops have been 
generated through irradiation utilizing gamma ray 
(57.8%), X-ray and ion beams, chemical mutag-
enesis and in vitro culture. Approximately 79% of 
these were induced by radiation. The total number of 
indirect-use mutant cultivars is 375, which includes 
362 of rice, of which 162 are derived from the semi-
dwarf mutant cv. “Reimei”. The economic impact of 
these mutant cultivars, primarily of rice and soybean, 
is very large. Achievements following biological and 

genetic studies such as characterization and 
determination of deletion size induced by gamma-
rays, the effect of deletion size and the location of 
the mutation have been successful in many 
instances. Some useful mutations regarding rice, 
such as low digestible protein content, low amylose 
content, giant embryo, and non-shattering forms are 
discussed. Alterations in soybean fatty acid 
composition, lipoxygenase lacking and glycinin rich 
are provided. An advantageous mutations induced in 
Japanese pear and apple, through a unique 
screening method that identifies the resistant type to 
a disease by using a fungal toxin are presented as 
successful outcomes of radiation breeding at the 
facility. The highest number of mutant cultivars 
developed through a combination of radiation and 
tissue culture have been generated in 
chrysanthemum. Similarly, the performance of 
genetic studies following the generation of gamma 
ray induced mutations, such as phytochrome 
research, aluminum tolerance, stay green (Mendel’s 
gene), and epicuticular wax formation have been 
conducted. Mutation breeding is a useful technology 
for modifying genes and elucidating their gene 
expression and metabolic pathways in various 
crops. It also represents a powerful breeding tool for 
developing superior cultivars. 
 
GENETİC IMPROVEMENT OF THAİ AROMATİC 
RİCE FOR RAİNFED LOWLANDS THROUGH 
MOLECULAR BREEDİNG
Jirapong Jairin
Ubon Ratchathani Rice Research Center, 
Muaeng, Thailand
jjairin@yahoo.com

Northeastern (NE) Thailand has the largest area of 
rainfed lowland rice, which accounts for more than 
half of the country's total rice production area (ca. 

9x106 ha). NE is well known as a major producer of 
premium Jasmine rice (Khao Dawk Mali 105 or 
KDML105). Approximately 65% of the rainfed 
lowland area is dominated by KDML105, which is 
well adapted in the low-yielding environment of 
rainfed lowland in NE. However; KDML105 is highly 
susceptible to rice pests. Blast disease and 
planthoppers are the major constraints for rice 
production in NE. In May-June 2018, the severe 
outbreak of leaf blast was wildly spreading 
throughout the lower part of NE. Later on, BPH 
outbreak was observed in August-September 2018. 
Severe damage to rice plants is not only affected by 
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biotic stress, but also abiotic stress can cause 
serious damage. Flooding and drought are a 
common threat to rice production in the NE. 
Germplasm improvement is the main focus to 
maintain yield stability in the area. Recent advances 
in rice genomic research have enabled us to identify 
various rice pest resistance genes/QTLs and 
provided DNA markers for marker-assisted selection 
(MAS). MAS has been used to transfer and pyramid 
genes/QTLs for biotic stresses (Pita, Pish-J, Pi7-J, 
xa5, Xa21, Xa27, xa33, Bph3, Bph32, TPS, Qbph12) 
and abiotic stresses (Sub1A, SKC1) into KDML105. 
Numerous promising lines and varieties which 
maintain the cooking quality and fragrance of 
KDML105 have been developed for biotic stresses 
(RD18, TYS, RD73, RD75, UBN06056), for abiotic 
stresses (RD51 and HM80), and for both biotic and 
abiotic stresses (RD73, HM84, HM821, HW). The 
improved varieties have been released for solving the 
problems in the target areas in the NE Thailand. 

COCONUT BREEDING IN INDONESIA
Hengky Novarianto and Ismail Maskromo
The Indonesian Palma Crops Research Institute 
(IPCRI), AARD-Ministry of Agriculture of Indonesia
hengkynovarianto@yahoo.com   

Coconut breeding programs in Indonesia aims to 
produce plant material on a large scale has the 
following characteristics: high yielding of copra, early 
bearing and short trunk. Coconut varieties are 
commonly cultivated by coconut farmers are tall type, 
which is about 98% of the total coconut area. In 
general, the coconut trees are aged over 60 years, 
and has a trunk with a high in the upper 20 m. Over 
the last 10 years this was felt difficult to get coconut 
climbers, because the young workers in rural areas 
are less interested in working as a coconut harvester, 
and tapping sap from a high tree. The particularly 
short trunk making and slowly to growth become high 
is now as one of the important focus for selection 
plant materials of coconut germplasm. The coconut 
varieties has short trunk will become easy to harvest 
the fruit, and it is easier to climb to be tapped the sap 
for producing coconut sugar. The one strategy to 
produce coconut materials which has characteristics 
early bearing, high yielding of fruits and copra by 
hybridization Dwarf x Tall.  Assembly of hybrid 
coconut that has been done in the Indonesian Palm 
Crops Research Institute (IPCRI) since the early 
1980s is a cross between coconut Dwarf x Tall and 
Tall x Tall. Of the various tests of hybrid coconut have 
been released varieties of hybrid coconuts from 1984 

to 2009 was four hybrids Tall x Tall, the KB-1, 2, 3 
and 4 and five hybrid coconut Dwarf x Tall, i.e. 
KHINA-1 (NYD x TAT), KHINA-2 (NYD x BIT), 
KHINA-3 (NYD x PUT), KHINA-4 (RBD x MTT), and 
KHINA-5 (BYD x MTT). Heterosis effect seen in the 
production of copra of the hybrids Dwarf x Tall. 
Since 2012 there has been crossing and genetic 
testing of new coconut hybrid between Bali Yellow 
Dwarf (BYD) , Raja Brown Dwarf (RBD) x Mapanget 
tall-selfing generation 4 tall (MTT-S4), and its control 
KHINA-1. By 2018 the three types of coconut hybrid 
have been 4.0 years old since planting, and has 
harvested for the first year. The exploration of 
coconut germplasm by IPCRI researchers in 2016 
has been found Bido tall coconut from Morotai 
Island Regency, North Maluku Province that is early 
bearing, high yielding, and has very short trunk trait. 
The mapping of the spread of coconut varieties 
based on molecular markers analysis shows that 
Bido tall have different genetic varieties compare to 
other talls or dwarfs, such as: Papua, West Papua 
and Sulawesi. By crossing of several superior dwarf 
varieties x Bido tall are targeted to produce high 
quality coconut hybrids with specific characters, 
such as: Early bearing, high yielding of fruit or sap 
and coco sugar, and dumpy coconut.

THE TREND IN BREEDING VEGETABLES FOR 
SMART CULTIVATION SYSTEMS IN URBAN 
AREA
Prof. Dr. Kamol Lertrat
Plant Breeding Research Center for Sustainable 
Agriculture, Khon Kaen University, Thailand
kamol9@gmail.com

Vegetables, the high-value crops not only have 
shown great potential for human health in preventing 
non-communicable diseases but also provide better 
income per unit area and per unit time compared 
with other crops. Demand for safe vegetables all 
year-round with high-quality, tasty, nutritious, and 
high in phytochemical for health benefit are 
increasing in response to the explosion of world 
population, especially the elderly and urban 
population. New types of smart or high-tech 
cultivation systems for growing vegetables in the 
urban area have been developed. There is the smart 
home garden, container farm, and plant factory. 
These modern closed cultivation systems use small 
space, soilless culture, under the controlled 
conditions such as light, temperature, humidity, and 
carbon dioxide, by using smart controllers to 
safeguard the production. However, vegetable 
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varieties developed specifically for the systems are 
limited so far. New varieties with new plant types 
such as small plant size, free-standing traits, shorter 
vine, short life cycle duration, parthenocarpy, easy to 
set fruit under artificial light, the jointless trait, good 
eating qualities, good appearance and high in 
phytochemical are in an urgent needed to assure the 
success of the new systems.  Developing new 
vegetable varieties suitable for these systems can be 
accomplished using conventional and 
biotechnological breeding methods including 
genomic selection.  

THE IMPLEMENTATION OF PLANT VARIETY 
PROTECTION SYSTEM IN MALAYSIA
Sri Ikarostika Rahayu Muhammad Ghazi
Registration of Plant Variety Protection Section, 
Crop Quality Control Division, 
Department of Agriculture, Malaysia
ikaz05.agric@gmail.com

The development of agriculture in Malaysia 
continues to grow rapidly in view of the economic 
transformation towards industrialized nation.  
Besides providing raw material to the domestic agro-
based industry as well as food for the population, the 
sector also contributed conserving the ecology and 
environment as well as ensuring sustainable 
development.  Towards achieving these objectives, 
the cultivation of high-value crops had been given 
greater emphasis as these have considerable 
potential growth.  Strategic approaches have been 
adopted especially in areas having competitive edge 
and offer higher economic returns.  The availability of 
the wide diversity of plant genetic resources for food 
and agriculture in Malaysia have prompted the Plant 
Variety Protection System in Malaysia to step-up its 
activities towards production of high-value agriculture 
produce for meet local and export demands.  The 
system is not only intensify but also to protect and 
ensure that the obligation as a signatory country for 
the Trade Related Aspect of Intellectual Property 
(TRIPS) Agreement providing intellectual property 
rights protection for new varieties of plants.  
Malaysia, for that purpose has fulfilled its 
international obligation by enacting the Protection of 
the New Plant Varieties Act 2004.  The Act provides 
recognition and protection to contribution made by 
farmers, local communities and indigenous people 
towards the creation of new plant varieties.  It is an 
exclusive rights granted to breeders to exploit their 
new varieties with breeder’s rights as industrial 
innovation. Besides registering the new plant 
varieties, the owner or applicant will also be allowed 

to register varieties of common knowledge under 
The Registration of National Variety of Plant.  The 
purpose is to record genetic resources in the 
country as recognition to the owner or applicant of 
the variety as official country’s reference.  Malaysia 
expects with the effective PVP System in place, it 
will give positive impact to growers, local breeders 
and also to the country, This paper explain on the 
plant variety protection system that existed in 
Malaysia in effort to encourage individuals to protect 
their innovation and recognize the plant genetic 
resources in Malaysia. 

GENERATİON OF ALLELES WİTH VARYİNG 
EXPRESSİON LEVELS FOR GENES OF 
INTEREST BY GENOMİC EDİTİNG İN PLANT 
BREEDİNG
Qing-Yao Shu
National Key Laboratory of Rice Biology, 
Institute of Crop Science, 
Zhejiang University, Hangzhou, China
qyshu@zju.edu.cn

Major traits of agronomic importance, e.g. yield, 
quality and stress tolerance are controlled by 
quantitative trait loci (QTLs). Hence in plant 
breeding, the achievement of breeding objective 
relies on the selection of plants with optimal 
combination of agronomic QTLs. In addition to 
combinations of QTLS, the expression level and 
functionality of proteins encoded major genes could 
also greatly affect trait performance. Gene 
transcription level is regulated by exon-intron 
structure and regulatory elements in promoters. For 
example, the amylose content is controlled by the 
Wx gene, and its various alleles could confer 
amylose content from near zero to above 25%. 
CRISPR/Cas9 based genomic editing has become 
the newest technique for generation of genetic 
variations through targeted mutagenesis. However, 
such work has so far largely limited to mutagenesis 
of exons, its potential usefulness for editing other 
parts of the gene has in large unknown. Materials 
and Methods: By using rice as a model crop plant, 
potential targets for generating alleles with varying 
degrees of transcription/translation were identified 
based on knowledge of gene regulation and 
designed for construction of CRSPR/Cas9 vectors. 
The vectors were used for transformation of rice 
callus via Agrobacterium-mediated transformation. 
Change of expression levels was investigated for 
targeted genes and their phenotypic effects was 
assayed for evaluation of the effectiveness of 
genomic editing. Results and Discussion: A 
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summary of current understanding of the molecular 
process and their regulation of gene transcription 
and translation, with the emphasis on promoter 
elements as target of transcriptional regulation, the 
exon(donor)-intron(receptor) nucleotide consensus 
for splicing, the untranslated regions (UTRs) 
affecting stability and translation of mRNAs, and on 
the upstream ORF (uORF) that regulates translation 
of its primary ORF (pORF). The bioinformatic tools 
used for predicting elements/motif described above 
will be presented, such as PlantCARE and PLACE 
for promoter, and NNPP and BIMAS for basic 
promoter element,，ExPASy and EMBOSS for 
uORF/pORF. Two examples will be given for 
illustrating the strategy to modulate expression levels 
of gene of interest (GOI). (i) The Wx gene. Wx 
encodes GBSSI and controls amylose content in 
rice, by editing its promoter region, we observed the 
amylose content is reduced to various levels, and 
hence the Rapid Viscosity Analysis was also 
changed. (ii) OsKEAP1. It encodes a protein that is 
involved in stress tolerance. Oskeap1 mutant plants 
were produced by editing its 5’UTR, and we prove its 
transcription level is also reduced, which is indirectly 
supported by the increased expression of its target 
gene OsNRF2. Conclusion: It is possible to generate 
alleles that have different expression levels for a 
GOI, which may provide a chance to fine tune the 
expression of important genes to meet breeding 
objectives for quality, stress tolerance and yield 
improvement.

BIOTECHNOLOGICAL EFFORTS TOWARDS THE 
SUSTAINABLE IMPROVEMENT OF OIL PALM
Meilina Ong-Abdullah and G.K.A Parveez
Malaysian Palm Oil Board, Bangi

Oil palm is the most productive vegetable oil crops 
that are being used for both edible foodstuff and 
industrial feedstock. Systematic progress in 
conventional breeding, application of good 
agriculture practices among others had allowed the 
oil palm industry to obtain a solid footing in South 
East Asia, particularly in Malaysia and Indonesia. 
Biotechnological tools are essential for improving the 
efficiency of oil palm breeding, clonal propagation 
and diversify the application of palm oil. Appropriate 
tools that can help the palm meet and/or exceed its 
genetic potential are necessary to meet the growing 
demand for palm oil, especially considering the 
diminishing availability of arable land and the 
increase in cultivations costs. In this regard, MPOB 
made a major breakthrough in sequencing the 
genome of oil palm, which allowed the identification 

of genes influencing important agronomic traits. 
Developing transgenic technologies has also been 
an important component in MPOB’s biotechnology 
efforts to further diversify the use of palm oil. The 
main focus has been to develop high oleate oil palm 
for the high value oleochemical industry. The full 
complement of genes, promoters and constructs to 
achieve this are already in place. The successful 
production of the first transgenic oil palm with Basta 
resistance genes indicates an important milestone 
for the utilization of the technology to further 
diversify the application of palm oil. Additionally, the 
development of microinjection related techniques for 
genetic modification of oil palm is also an important 
strategy to circumvent issues related to genetically 
modified crops, especially in the application of 
genome editing in oil palm. This new development 
should encourage the industry to fully exploit the 
available technologies to give the industry in 
Malaysia the competitive edge. 

HORTICULTURE CROPS BREEDING IN 
INDONESIA
Sobir, Muhammad Syukur 
and Awang Maharijaya
Center of Tropical Horticulture Studies, 
Bogor Agricultural University & Indonesian 
Society of Breeding Science
rsobir@yahoo.com

Horticultural crops in Indonesia play important role 
in food security and as cash crops as well. Breeding 
horticultural commodities as a fancy crops not 
merely dealing with yields, however, also have to 
addressing several important aspects such as 
consumer acceptance, product quality, resistance to 
pest and diseases, and tolerance to environmental 
pressure. Burgeoning biotechnology was open 
possibility to employ to non-conventional 
approaches for developing new varieties for 
horticultural crops, along with seed production 
system.  Breeding for papaya with considering 
metabolomics aspect successfully resulted new 
superior variety of Callina, which become market 
leader in Indonesia and moreover already exported 
to several countries, subsequently metabolomics 
factors also used to identify fruit quality of eggplant 
and shallot bulb. Chilly pepper is very important in 
Indonesian dishes along a year, therefore 
production stability is very important, however we 
face new challenge of Gemini virus that transmitted 
by thrips; our effort to develop new resistant variety 
will be presented. Recent weather anomalies also 
need establishment new variety that cope to 
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drought, heat, and salinity, with high genetic stability 
as well, become our concern. Subsequently, the use 
biotechnological tools in horticultural crop 
improvement and seed production system in in 
Indonesia will be explained.

INTERSPECIFIC JATROPHA: A NEW PROMISING 
SOURCE OF FUEL AND FEEDS
Peerasak Srinives
Department of Agronomy, 
Kasetsart University, Bangkok & 
Royal Society of Thailand
agrpss@yahoo.com

The project ‘Breeding to Accelerate Domestication of 
Novel Jatropha for Fuel and Feeds’ is financially 
supported by Thailand’s National Science and 
Technology Development Agency (Grant no. 
P-11-00599) during 2011-2018. Upon the end of the 
project, a number of achievements have been made. 
Besides a number of articles published in ISI indexed 
journals, several novel breeding lines were derived 
from the cross between Jatropha curcas x J. 
integerrima. The lines can be classified into 2 major 
groups; one group is the seed type for oil and feeds, 
the other group does not set seed, is fast growing for 
biomass. Breeding lines from the seed type carry 
several useful domestication traits as compared to 
the conventional jatropha, namely: (1) smaller 
canopy with the same seed yield per plant (higher 
yield for unit area), (2) more flowers and fruits per 
panicle, with shorter nodes bearing fruit bunches, (3) 
more synchronous maturity in the same bunch, (4) 
less shattering, (5) larger fruits, (6) higher seed oil 
(for fuel) and protein (for feeds). The biomass group 
comprises breeding lines that are: (1) fast growing 
and regrowing, (2) high wood density and good 
chemical properties, (3) high heat value, (4) 
competitive with the other biomass plants in terms of 
biomass yield and heat value.    

UTILIZATION OF MARKER-ASSISTED 
SELECTION FOR RICE IMPROVEMENT
Mohd. Rafii Yusop, Gous Miah, Fahim Ahmed, 
Wendy Lau Chui Phin, Tanweer Fatah, 
Muhammad Mahmudul Hasan, Oladosu Yusuff 
Abisola, Nor’aishah Hasan and Abdul Rahim 
Harun 
Laboratory of Climate-Smart Food Crop Production, 
ITAFoS, UPM Serdang; Faculty of Applied Science, 
UiTM Kuala Pilah & Agrotechnology and Bioscience 
Division, Malaysian Nuclear Agency, Bangi
mrafii@upm.edu.my   

In Malaysia, rice is considered as strategic and 
basic food crop that acts as a significant source of 
employment and income for farmers. The rice 
consumer is increasing, and the demand for rice on 
steady increase. However, biotic (such as blast and 
bacterial leaf blight diseases and brown 
planthopper) and abiotic (such as flash flood and 
drought) stresses are the major problems in rice 
production worldwide including Malaysia. In such 
conditions, development of biotic and abiotic 
resistant/tolerant high yielding rice varieties is an 
effective and economical way for the affected 
farmers to grow rice successfully. Marker-assisted 
selection is an effective approach than the 
conventional breeding for rice varietal development. 
In these studies, several marker-assisted rice 
breeding programs have been carried out to 
incorporate desirable traits such blast resistance, 
submergence tolerance and fragrance genes into 
the genetic background of high-yielding varieties. 
Rice variety Putra-1, a high-yielding and broad-
spectrum blast resistant rice variety was developed 
through marker-assisted backcrossing (MABC). 
Broad-spectrum blast resistance genes (Piz, Pi2 
and Pi9) from local variety Pongsu Seribu 1 were 
introgressed into high-yielding but highly blast 
susceptible (MR219) through MABC. The yield 
performance of blast-resistant Putra 1 is about 8 to 
11 t/ha which was evaluated in the glasshouse and 
four granary rice areas. Putra 1 showed highly 
resistance response against blast disease. Rice 
variety Putra 2, a high-yielding and submergence 
tolerant variety derived from MABC between MR219 
with submergence tolerant variety, Swarna-Sub1. 
From genotypic and phenotypic verification in the 
F1, BC1F1, BC2F1 and BC2F2 generations, the 
submergence tolerant gene, Sub1 was successfully 
introgressed into the MR219 variety. In another 
marker-assisted backcross breeding program, 
advanced fragrant rice lines were developed from 
crossing between MR269, a high-yielding but non-
fragrant rice variety and Basmati 370 variety is 
famous for its fragrance was used as the donor 
parent to introgress the fragrance gene, BADH2 into 
the MR269 variety. Fourteen advanced fragrant rice 
lines that were selected from the BC2F2 generation 
had fragrance, and most of their morphological and 
agronomical characters were similar to those of 
MR269.  From these several rice breeding programs 
demonstrated the successful of MABC for 
introgression of the targeted genes from the donor 
parents and restored the high-yielding 
characteristics of recipient parents in the newly 
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improved rice varieties. Therefore, MAS is likely to 
become more valuable as a larger number of genes 
are identified and their functions and interactions 
elucidated.
 
DEVELOPMENT OF NEW RAMBUTAN 
CLONES, MUTIARA MERAH AND MUTIARA 
WANGI
Johari Sarip, Salehudin Md Radzuan, Noraisah 
Rahmat, Jamaluddin Kasa, Razali Mustaffa, Noor 
Faimah Ghazali and Muhammad Zulfa Mohd 
Razikin
MARDI Johor Bahru; Horticulture Research Centre, 
MARDI Sintok & MARDI Serdang
joharis@mardi.gov.my

The new superior rambutan clones, Mutiara Merah 
and Mutiara Wangi were launched by Malaysia’s 
Minister of Agriculture and Agro-based Industry, Dato’ 
Salahuddin bin Ayub on 29 July 2018. These clones 
produce fruits about 2-3 weeks earlier compared to 
the other commercial varieties, which give advantage 
in term of price and market demand. More than three 
decades, comprehensive conventional breeding 
program applied to obtain the new superior clones. 
Two female (R99 and R134) and 14 male (R3, R4, 
R7, R9, R137, R139, R153, R156, R157, R160, 
R161, R162, R168 and R170) parental clones were 
utilised to generate and create variation of 10,000 
open pollinated F1 progenies. However, only 3,199 
of F1 progenies survived. Four independent stepwise 
culling method has successful to eliminate 3,169 
non-promising progenies. Selection index comprising 
economic important was successfully developed to 
determine the best progenies taking into 
consideration of 13 traits including 6 plant 
performance traits (dwarfness, off season fruiting, 
relative fruiting density, pest and disease resistance, 
annuality and vegetative propagation) and 7 fruit 
characteristics (fruit weight, number of fruit per 
panicle, fruit appearance, detachability of aril, TSS%, 
aril recovery and aril texture). Both new clones have 
better yields i.e. Mutiara Merah (32.2 kg) and Mutiara 
Wangi (26.2 kg) compared to Anak Sekolah, R191 
(18.5 kg for 5 years old trees). However, they have 
almost similar in fruit size (35.7 to 37.2 g per fruit), 
total soluble solids content (TSS) of 18.8 to 21.8 % 
and aril recovery between 48.3 to 53.5 %. Mutiara 
Merah and R191 have detachable aril with testa and 
firm-dried texture. Whilst Mutiara Wangi have 
aromatic aril, detachable with semi-testa and 
crunchy-dry aril texture.
 

COCONUT VARIETAL IMPROVEMENT IN THE 
PHILIPPINES: THE CONTINUING CHALLENGES 
AND OPPORTUNITIES
Ramon L. Rivera
Philippine Coconut Authority-Zamboanga 
Research Center
rlrivera_pca@yahoo.com.ph

The Philippines through the Philippine Coconut 
Authority is one of the depository of important 
coconut genetic resources in the world.  To date, 
263 coconut accessions consisting of 108 tall, 53 
dwarf and 102 hybrid/line collection are being 
conserved, evaluated, and utilized at the PCA 
genebank in Zamboanga.  From these genetically 
diverse populations, outstanding varieties and high 
yielding coconut hybrids are identified, bred, and 
developed for commercial use with great 
consideration for their improved yield and quality 
traits.  Worth mentioning is the development of the 
coconut breeding populations through the synthetic 
variety approach, resulting to the recognition of the 
Philippines developing the first coconut synthetic 
variety in the world.The use of modern 
biotechnology techniques and tools greatly 
enhanced the exploitation of substantial genetic 
resources for use towards coconut products with 
high economic potential.  There are great 
opportunities in developing coconuts given the 
advance tools and techniques available and the 
high demand for natural and healthy products. But 
there are also present and future challenges that 
separates the tough scientists from the softhearted 
ones.  Some of these concerns will be enumerated 
during the paper presentation.  As the old adage 
states, “when the going gets tough, the tough keeps 
going”.  

INCORPORATION OF BPH3, BROWN 
PLANTHOPPER RESISTANT GENES INTO 
MARDI ELITE VARIETIES USING MARKER 
ASSISTED SELECTION (MAS) AND 
BACKGROUND MARKER (MAB) APPROACH
A. G. Mohamad Bahagia, A. R. Shahril, M. Y. 
Ruziah, M.Y. Mohamad Fairuz and Maisarah 
Mohamad Saad   
Pusat Penyelidikan Padi dan Beras, Stesen 
Penyelidikan MARDI Seberang Perai & Centre for 
Marker Discovey and Validation, MARDI, Serdang
bahagia@mardi.gov.my

Rice is the main food crop for the Malaysian, which 
often suffered heavy production losses due to 
infestation by brown planthopper (BPH). Utilization 
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DIVERSITY OF SOYBEAN LEAVES 
CHARACTERISTICS AND THEIR EFFECT ON 
WHITEFLY POPULATIONS
Apri Sulistyo 

Whitefly (Bemisia tabaci) is a leaf pest that is still the 
main pest in soybean cultivation in Indonesia. 
Information about the characteristics of soybean 
leaves that can affect the whitefly populations is 
needed to help soybean breeders carry out selection 
activities. This research aims to study the diversity of 
leaf characteristics in soybeans. A total of 24 
soybean genotypes were planted in the dry season 
of 2018 at Jambegede Experimental Station, in 
Malang Regency, Indonesia. All genetic material was 
planted following a randomized block design with 
three replicates. The leaf characters observed 
included trichome density, trichome length and 
chlorophyll leaf index. The results showed trichome 
density, trichome length and leaf chlorophyll index of 
the 24 soybean genotypes tested. There is a positive 
correlation between the number of leaf trichomes 
and leaf chlorophyll index with whitefly populations. 
Both of these leaf characters can help soybean 
breeders in determining the characteristics of 
soybean leaves that will be assembled to resist the 
attack of whitefly.

EFFECT OF HOT WATER TREATMENT ON 
GERMINATION OF TWO SABAH RICE (Oryza 
sativa) VARIETIES
Mathius Chendan 

Hot water treatment for disinfection of seed could be 
used to screen heat tolerance in rice (Oryza sativa). 
This study aims to investigate the effect of hot water 
treatment on the germination percentage and shoot 
and root length of two Sabah rice varieties. The 
experiment was conducted according to Randomized 
Complete Block design with 3 replications. Seeds of 
commercial variety wetland rice TR-8 and local 
dryland rice landraces Pulut Tadong were immersed 
into 26 (control), 50 and 55°C water treatment for 10 
minutes. Subsequently, treated seeds were 
immersed in lukewarm water (24°C) for 5 minutes 
and allowed to germinate in modified vertical 
germination trays at 28°C. Germination percentage 
and seedling roots and shoots were measured on 14 
days after sowing. The result was analysed 
statistically using SAS 9.4 for ANOVA and comparing 
means by LSD. There are highly significant different 
for all the treatments and interaction of the 
treatments for germination percentage. There is no 
significant different of treatments for root length and 

shoot length except for varieties shoot length. More 
than 90% of germination were shown by control 
temperature for both varieties. TR-8 and Pulut 
Tadong seeds exposed to 50°C showed more than 
80% of germination. At 55°C, the germination 
percentage are around 63% for TR-8 and 92% for 
Pulut Tadong. Our study showed that the two 
varieties tested displayed variation in germination 
and shoot length when exposed to high 
temperature. This method can be used as 
preliminary screening for heat tolerance on rice.

ESTIMATION OF GENETIC PARAMETERS FOR 
GROWTH PERFORMANCE IN A PROGENY TEST 
OF NANTU (Palaquium Obtusifolium Burck.) IN 
NORTH SULAWESI, INDONESIA
Julianus Kinho 

Nantu (Palaquium obtusifolium Burck.) is one of 
native species in North Sulawesi which has many 
benefits such as for household appliances, raw 
materials for house construction and traditional 
house (rumah woloan) industry. Nowadays, the 
needs for this wood in North Sulawesi has increase 
and the supply still come from natural forests so it is 
caused their potency has decreasing. One of 
problem solving to anticipate this condition is by 
establish plantation forest. Progeny test of nantu 
using demonstration plots was established since 
2011 for the provision of improved seed to support 
plantation forest of nantu in North Sulawesi. This 
study was design used randomized completely 
block design with 45 families, 5 blocks and 5 plants 
per plot. Spacing used 4 m x 5 m. Parameters 
measured were height and diameter growth. The 
results showed that there are significant differences 
between family for height and diameter growth of 
nantu at age one year. Estimated heritability 
individual values for height and diameter growth are 
0.21 and 0.25. Heritability family for height and 
diameter growth are 0.42 and 0.47. Phenotype 
correlations (rP) between height and diameter 
growth was 0.76 and genetic correlation (rg) 0.80. 
Acquisition of genetic trait selection intensity 
diameter with 10%, 25% and 30% is 0.22 cm 
(75.47%), 0.16 cm (54.03%) and 0.14 cm (49.31%). 
Acquisition of high genetic trait with the same 
selection intensity is 11.43 cm (46.29%), 10.41 cm 
(42.16%) and 9.50 cm (38.48%). The ten families 
with the best performance for heigh properties are 
family number 43, 13, 37, 22, 14, 42, 34, 38, 7 and 
5. Ten families with the best performance for 
diameter properties namely family number 43, 2, 42, 
5, 14, 22, 39 , 6, 36, 13 and 34.
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EARLY MATURING SOYBEAN LINES 
RESPONSES TO WATER-SATURATED SOIL 
CONDITION
Purwantoro 
Indonesian Legumes and Tuber Crops 
Research Institute (ILETRI)
nnugrahaeni@gmail.com
 
Water-saturated soil condition is frequently 
encountered when soybean is planting  after  rice, 
the main soybean planting area in Indonesia . The 
condition limits efforts to increase soybean 
production in the area. Soybean breeding for water-
saturated soil condition has developed 13 promising 
lines. In order to study the effect of water-saturated 
soil on soybean lines, factorial experiments arranged 
in randomized completely block design were carried 
out during 2010 2nd dry season in Jambegede and 
Genteng Experimental Farms, East Java. The first 
factor was soil condition, i.e. optimal and water-
saturated soil conditions. The second factor was 
soybean lines, i.e. those 13 lines along with two 
check cultivars,  Grobogan and Kawi. Water- 
saturated condition was imposed during soybean V2 
phase until R7 phase. Water-saturated soil tolerance 
was determined  using Stress Tolerance Index (STI). 
There three lines, namely Tgm/Anj-750, Sib/
Grob-137, and Sib/Grob-127, which were 
consistently tolerant to water-saturated soil condition 
as well as produced  high seed yield in the two 
locations. Tgm/Anjs-750 was tolerant to highly 
tolerant,  matured in 76-79 days, and produced seed 
yield of 2.28-2.82 t/ha under optimal condition, and 
2.25-2.44 t/ha under water-saturated soil conditions.  
Sib/Grob-137 showed moderately tolerant to tolerant, 
with 75-79 maturity days, and seed yield 2.04-3.0 t/
ha under optimal conditions and 1.83-2.63 t/ha under 
water-saturated soil conditions. Sib/Grob-127 was 
consistently tolerant in the two locations, matured in 
75-78 days, crop yield 2.09-2.79 t/ha under optimal 
conditions and 1.98-2.59 t/ha under water-saturated 
conditions. Tgm/Anjs-750 showed a higher water-
saturated soil tolerance than Kawi, the tolerant check 
cultivar, whereas the tolerance of  Sib/Grob-137 and 
Sib/Grob 127 were comparable to Kawi. These three 
lines matured earlier than Kawi and had potential to 
be developed as water-saturated soil condition 
improved cultivars. 
 

PRE-ACCLIMATIZATION TREATMENTS FOR 
HIGHER SURVIVAL RATES IN AQUILARIA 
MALACCENSIS (KARAS)
Siti Suhaila A. R.
Forest Research Institute Malaysia (FRIM) 
sitisuhaila@frim.gov.my

Clonal propagation using tissue culture method is 
well-known in commercial plantation particularly for 
highly-valued plant species. In FRIM, the mass 
production of Aquilaria malaccensis tissue culture-
derived plantlets is already established. However, 
the acclimatization facilities whereby greenhouse 
with weaning chambers equipped with misting 
system and controlled temperature can be an 
expensive addition. In some cases, the established 
acclimatization facilities may not be suitable for all 
plants especially for tropical trees where the 
sensitivity level is higher compared to perennial or 
shrubs. During acclimatization period, A. 
malaccensis experienced high mortality causing 
delay in production. Therefore the aim of this study 
is to determine if pre-acclimatization treatments can 
improve the survival rates for tissue culture-derived 
A. malaccensis plantlets. Plantlets were exposed to 
six treatments which were room temperature, 
shaded area and greenhouse in two different 
durations, 1 and 2 weeks prior to acclimatization. All 
the treatments gave 100% survival rates except for 
plantlets pre-acclimatized at room temperature for 
one week which gave 80.9% survival rates. This 
study also showed that pre-acclimatization 
treatments are effective step that prepare the 
plantlets for a better adaptation to the environment.

FLORAL BIOLOGY STUDY ON BLACK PEPPER 
(Piper nigum L.) TO IMPROVE EFFICIENCY OF 
CONVENTIONAL BREEDING
Chen, Y. S.
Malaysian Pepper Board, Kuching
yschen@mpb.gov.my

Despite implementation of marker assisted selection 
technique to ease tediousness of breeding program, 
the artificial pollination procedure still irreplaceable 
to produce hybrid of black pepper. In this project, 
cultivar ‘Semongok Aman’ was selected as model 
plant for the study. The assessment includes pollen 
morphology study, anther dehiscence determination, 
pollen viability study and stigma receptivity 
verification. Scanning Electron Microscope (SEM) 
observation showed pollen grain size is about 
<10µm in diameter, categorised under myosotis, 
spherical shaped, radially symmetrical and with 
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irregular pinulose sculpturing. In this study, anther 
dehiscence was proved occurred between 10.25 pm 
and 10.50 pm. Pollen viability study suggest that 
pollen are more viable between five and ten hours 
after anther dehisced while for the stigma receptivity 
study showed that stigma at Stage 2 (elongation and 
spreading of stigmata) and Stage 3 (complete 
emergence and wide spreading of stigmata) have 
better receptivity than Stage 1 (first appearance of 
stigmata). This study outcome has enlightened the 
optimum time for artificial pollination on black pepper, 
assist in improving efficiency of artificial pollination 
techniques. 

MAIZE IMPROVEMENT THROUGH SELFED 
PROGENY RECURRENT SELECTION ACROSS 
DIFFERENT ENVIRONMENTS
Naqib Ullah Khan
The University of Agriculture, Peshawar - Pakistan
nukmarwat@yahoo.com

Recurrent selection is a cyclical breeding procedure 
which has been mostly used for the improvement of 
maize populations. The study was aimed at 
comparing responses of maize S1 and S2 lines 
through selfed progeny recurrent selection under 
genotype by environment interaction to improve 
earliness and yield traits in maize. Two-cycle 
populations [PSEV3(S1)-C1 and PSEV3(S2)-C2] and 
base population (PSEV3-C0) were studied for two 
consecutive years during 2006 and 2007 at two 
locations i.e., Cereal Crops Research Institute 
(CCRI), Pirsabak, Nowshera, and the University of 
Agriculture, Peshawar, Pakistan. Cyclical populations 
were significantly (p≤0.01) different for all of the 
traits. The cycle × year interactions were significant 
for ear length, 100-grain weight, and grain yield. The 
cycle × year × location interactions were significant 
for kernel rows per ear and 100-grain weight. On 
average, improvement in earliness and yield traits 
was recorded in improved population C2 followed by 
C1. Performance of C2 was overwhelming at CCRI 
during 2007 while base population C0 exhibited poor 
performance across years and locations. Average 
and overall responses to selection were encouraging 
for days to tasseling, cobs per m2, cob length, kernel 
rows per cob, 100-kernel weight and grain yield. 
Average and overall genetic gains per cycle were 
persuading for days to tasseling, cobs per m2, cob 
length, kernel rows per cob, 100-kernel weight and 
grain yield. Recurrent selection (S1 and S2) were 
found more effective in improving maize base 
population (PSEV3-C0) for earliness and yield traits. 
Simultaneous and progressive improvement through 

selfed progeny recurrent selection suggests that 
further testing in advance cycles will bring further 
improvement in improved maize populations for 
earliness and grain yield.

CORRELATION GROWTH PARAMETER  OF 
RICE STRAIN RESISTANCE TUNGRO WITH 
HARVEST IN REGIONAL ENDEMIS LANRANG 
SOUTH SULAWESI
Arif Muazam 
Tungro Disease Research Station, South Sulawesi
azamsp84@yahoo.com

One of the efforts to realize rice self-sufficiency in 
rice commodity in Indonesia is by assembling hybrid 
rice that has high yield, disease-resistant, virus or 
bacteria that damage the plant. New varieties of site 
specifications according to farmer preferences are 
the target of plant breeding. Research activities 
Power Test Results are one of the activities of plant 
breeding with the aim of identifying tungro resistant 
rice tolerant lines that have adaptability to a wide 
growing environment and specific growing 
environment. The strains that have high yield 
potential and have the best advantage will be 
proposed as new varietal candidates. The 
experiment was carried out using augmented 
design, consisting of 4 blocks with each block 
consisting of 5 test lines and 2 varieties of 
"Ciherang and Inpari 7 Lanrang". The results of 
observation in Lanrang tungro disease endemic 
area (South Sulawesi) showed the yield of kg / ha 
were 10 lines higher than one or both of the 
comparison i.e. BP11224F, BP12280-4F-7, 
BP57964F, BP11206F, BP12280-4F-4, BP12280 
-3F-16, BP12280-3F-2, BP122803F5, BP11208F-7, 
and BP12280-3f-13. The value of R = 0.557 which 
means there is a strong correlation relationship 
between growth parameters with the level of results. 
However, R square = 0.310 indicates that the ability 
of the six observed growth variables affects the high 
yield of the rice by 31% and still there are 69% other 
variables that influence the results.

ASSESSMENT OF GROWTH TRAITS OF 40 
HALF-SIB FAMILIES OF Shorea leprosula 
PLANTED IN PROGENY TRIAL CUM SEEDLING 
SEED ORCHARD
Nor Fadilah, W.
Forest Research Institute Malaysia (FRIM), Kepong 
norfadilah@frim.gov.my

Shorea leprosula is an indigenous species to 
Peninsular Malaysia and a precious timber source. 
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Progeny trial of S. leprosula is established to assess 
the best genotypes of mother trees (family). The trial 
plot is designed to be converted into Seedling Seed 
Orchard (SSO) for long-term ex-situ conservation. 
The trial plot is established in 1997 at Forest 
Reserve (FR) Hulu Sedili, Johor by the collaboration 
of Forest Research Institute Malaysia (FRIM) and 
Forestry Department Peninsular Malaysia (JPSM). A 
total of 40 half-sib families that have been selected 
from five locations in Peninsular Malaysia, were 
tested in the trial. The trial plot was laid out in 
randomized complete block design (RCBD) with 
eight replications and four trees per replicate. The 
trees were planted in the distance of 4 m X 4 m, 
making the entire plantation areas of 3.55 hectares. 
Survival rate, growth performances and phenotypic 
data at 20 years old were assessed. In term of 
survival rate, F11 scored the highest (81.25%) while 
the average survival rate of all 40 half-sib families is 
54.4%. ANOVA showed a highly significant difference 
in all the growth traits data (Ht, Cbh and Dbh) with p 
< 0.000. Then, for the phenotypic assessment, 13 
families of S. leprosula scored higher than 80.0% 
with the highest score was 87.08% (F4). There were 
two families scored lower than 60.0%, with the 
lowest score was 50.33% (F34), and the majority 
families (25 families) scored in the range of 72.0% to 
80.0%. Selection of families or genotypes for the 
thinning process later will be based on the survival 
rate, growth and phenotypic assessment.

GENETIC CONTROL FOR BIOMASS YIELD AND 
NUTRITIVE QUALITY TRAITS ON MAIZE FOR 
FORAGE UTILIZATION
Maizura Abu Sin 
Faculty of Agriculture, UPM Serdang 
ghizan@upm.edu.my

Corn (Zea mays L.) is a crop with phenotypically 
varied traits and has many uses in the industry 
especially for food, bio-energy and feed production. 
Though, many environmental, cultural and genetic 
factors influence corn forage yield and quality 
(Cusicanqui and Lauer, 1999). Diallel analysis of 
quantitative traits has contributed greatly towards 
improving crops and understanding of genetic 
controls. Six selected maize inbred lines were 
crossed in a half-diallel mating design to produce 15 
single cross F1 hybrids. Biomass yield and nutritive 
quality traits of the hybrids were evaluated along with 
their parents in a Randomized Complete Block 
Design (RCBD) with three replications at two 
environments (Field 10 and Field 15, Faculty of 

Agriculture, Universiti Putra Malaysia). Combining 
ability analysis revealed that specific combining 
ability (SCA) effects were significant for all biomass 
yield traits at each environment and when the data 
from the two environments were combined. 
However, GCA effects were found significant only 
for fresh leaf yield and leaf to stem weight ratio at 
both environments. This indicates that non-additive 
gene actions were predominant in the control of 
biomass yield traits in forage maize compared to the 
additive gene actions. The contributions from GCA 
and SCA to the sum of squares of hybrids showed 
that the additive effects (GCA) were more important 
than the non-additive effects (SCA) for the leaf to 
stem weight ratio, neutral detergent fiber (NDF), 
crude protein content, days to silking and days to 
tasseling. The predominance of additive over non-
additive effects is relatively common for quantitative 
traits. In a combined analysis from the two 
environments, the best hybrid combinations with the 
highest SCA effects for dry plant yield (DPY) were 
revealed by P2 x P6 (HF9)(3526.27) with the 
production of 15 330 kg/ha DPY, followed by P2 x 
P5 (HF8)(14370.32) with the production of 15 084 
kg/ha DPY and P2 x P3 (HF6)(16310.59) with the 
production of 14 910 kg/ha DPY. Plant height, ear 
height, leaf to stem weight ratio, days to silking and 
days to tasseling were traits that exhibited 
consistently high broad-sense heritability values in 
Field 10, Field 15 and when data from both 
environments were combined. This indicates that 
the genetic effects controlled those traits more than 
the environmental effects. Narrow-sense heritability 
exhibited from fresh and dry biomass yield traits 
were low, ranged from 9.6 to 51% in each 
environments and when the data from both 
environments were combined. This indicates that 
the preponderance of non-additive gene actions in 
the inheritance of the biomass yield traits measured. 

EFFECT OF GROWTH REGULATORS IN MICRO-
PROPAGATION OF COTTON
Plosha Khanum 
MNS-University of Agriculture, Multan
plosha.khanum@mnsuam.edu.pk

Cotton is rich source of protein, oil and fiber which 
covers 40% of world fibers market. Being cash crop 
and indeterminate nature, cotton is facing extreme 
biotic and abiotic stresses under changing climate 
patterns. Improvement in cotton through in vitro cell 
culture/transgenic approaches is still problematic as 
only Coker has ability to regenerate. For 
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regeneration and micro propagation, effect of 
different growth regulator was estimated through 
application on different explant parts. To get good 
response in in vitro cotton regeneration, parts (leaf, 
shoot and root) of 30-40 days old plants of IUB-13, 
FH-Lalazar and Coker (check) were used as explant 
in the study.  The explant taken from this aged plant 
(30 days old) showed good response on Murashige 
and Skoog (MS) medium with different doses of 
Benzyl amino purine and Indole acetic acid. The 
shoot explant showed best results on liquid medium 
using B.A.P 3mg/l and 2 mg/l I.A.A with 30g sugar. 
The regeneration in cotton plant also varies from 
variety to variety. The regenerated plants were 
shifted to liquid medium for efficient absorption of 
nutrients and got maximum healthy plants attaining 
good height. Then micro propagated plants were 
shifted to rooting medium with half strength of MS 
medium and 2mg/l N.A.A. When sufficient roots are 
formed then rooted plants are shifted to greenhouse. 
Ninety percent survival of tissue cultured cotton 
plants were obtained by shifting the plants in 
greenhouse. This protocol has potential for 
successful micro-propagation of cotton varieties for 
different purposes. 

IN-VITRO MICROPROPAGATION OF Lilium 
longiflorum ON LIQUID MEDIUM
Plosha Khanum
MNS-University of Agriculture, Multan
plosha.khanum@mnsuam.edu.pk
 
Lilium is a high demanding bulbous cut flower due to 
its beauty among other ornamental flower. It is very 
expensive and much more time is required for 
multiplication of its bulb. Tissue culture has potential 
to make large quantities in a short time and is 
adopted by many commercial growers. Micro-
propagation is only technique to produce true to type 
healthy lily desired varieties. Fresh bulbs of Lilium 
ledebourii of two colours (white and orange) were 
taken in tissue culture lab. Where they were washed 
under tap water then dip in 70% ethanol for 10 
minutes and again washed with sterilized distilled 
water and saperate the middle scales of bulbs. The 
separated scales are put on MS Medium containing 
jars. Lilium is cultured on MS medium with different 
doses of B.A.P and I.A.A. After sterilization, a bulb 
grown on MS-medium and exhibited good response 
with composition of MS medium 4.3g/l, B.A.P 2mg/l 
and I.A.A 2mg/l. After emergence of shoot 
primodium, micro-propagated explants were shifted 
to liquid and solid media of same composition to 
check efficiency of media. Plant showed excellent 

shoot development on liquid medium as compare to 
solid medium. When sufficient shoot was 
developed, then micro-propagated explants were 
shifted to rooting medium with half strength of MS 
medium 2.2g/l and Sucrose 40-50g/l. The rooted 
plants were shifted to pots under green house. 
Plants of one month age were shifted to soil then 
transfer to soil bed so that lilium can flower. By 
micro-propagation, we are able to get maximum 
desired lilium plants within three months.

PATH ANALYSIS OF PHENOTIPE CHARACTER 
AND RESULTS OF SUPERIOR RICE HOLD 
VIRUS TUNGRO IN SOUTHERN AND 
WESTHERN ENDEMIS SULAWESI
Arif Muazam
Disease Research Station, Lanrang Sidrap, 
South Sulawesi 
azamsp84@yahoo.com

 The character of the rice phenotype affects the 
harvest either directly or indirectly. Rice productivity 
of high yield and resistant tungro virus and has the 
specific properties of the location is one of the 
purpose of assembly activities of new varieties of 
plant breeding where one of the activities is 
preliminary power test results. The objective is to 
identify tungro resistant rice tolerant lines that have 
adaptability to a wide growing environment as well 
as a specific growing environment. The strains that 
have high yield potential and have the best 
advantage will be proposed as new varietal 
candidates. The experiment was carried out using 
"augmented design, design consisting of 4 blocks, 
each block consisting of 5 test lines and 2 varieties 
of comparison" Ciherang and Inpari 7 Lanrang. The 
results of dry grain harvest from tungro resistant 
tungstic test at Southern Sulawesi (Pinrang) showed 
1 strain having higher grain yield than the best 
varieties of Inpari 7 with dry grain yield of 3882.05 
kg / ha. The strain is BP3866A-8-1244- 
LRG-9-5-1-7. The strains showing the lowest yield 
were the BP3872A-1-1396-LRG-1-2-2-7 (1848.84 
kg / ha) strain. The tungro resistant tungro grain test 
experiment at the location of Westhern Sulawesi 
(polman) showed 8 test lines showed higher milled 
dried grain yield from the comparison varieties with 
yield range 2400 - 3288.32 kg / ha. The strain are 
BP3864A-7-1146- LRG-7-6-2-6, BP3866A-4-1200-
LRG-2-5-2-7, BP3866A-6-1227-LRG-9-4-2-6, 
BP3870A-6- 1383-LRG-8-1-1-8, BP3846A-7-425-
LRG-10-3-1-9, BP3762A-5-157-LRG-9-1-2-9, 
BP3846A8-428-LRG-3-3-2-6, BP3736A-1-43-
LRG-3-7-1-10. The strain showing the highest yield 
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of BP3866A-6-1227-LRG-9-4-2-6 was 3288.32 kg / 
ha. The R value of pinrang = 0.446, the correlation 
relationship is strong enough between growth 
parameters with yield rate, R polman value = 0.671 
(strong correlation). However R square pinrang = 
0.199 this shows that the ability of the six observed 
growth variables affects the high yield of the rice by 
19.9% and there are 80.1% other variables that 
influence the results. R square polman: 0.450 this 
shows that the ability of the six observed growth 
variables affects the high yield of the rice by 45% 
and there are 55% other variables that influence the 
results. 

BIOMASS POTENTIAL OF INTER-SPECIFIC (ISH) 
AND INTER-GENERIC HYBRIDS (IGH) OF 
Saccharum UNDER SUB-TROPICAL CONDITION 
OF INDIA
M. R. Meena 
ICAR-Sugarcane Breeding Institute, Karnal
mintu_uas@yahoo.co.in

In this study, three groups of Saccharum hybrids 
derived from diverse genetic background involving 
alien species and genera were evaluated for their 
biomass potential under sub—tropical climatic 
conditions of India. First group of hybrids derivatives 
- includes nine inter-generic hybrid (IGH) involving 
wild species Erianthus arundinaceous.  Second 
group of hybrids derivatives includes nine inter- 
specific hybrids (ISH) derived from S. barberi (Indian 
cane) and S. sinense (Chinese cane) and third group 
of hybrids- includes six interspecific hybrids involving 
S. officinarum, S. spontaneum and S. robustum. 
These 24  wide hybrids  were evaluated for biomass 
potential along with four commercial checks viz., Co 
0238, CoJ 64 (early standard), CoS 767 and CoS 
8436 (midlate standard) during 2013-14 in a 
randomized block design with two replications. Data 
on juice brix %, sucrose % and purity % and fibre% 
were estimated as per standard procedures. Dry 
matter, fresh biomass yield and dry biomass yield 
were estimated. The result of study indicated that 
distant hybrids of saccharum generally had more 
biomass potential compared to commercial varieties. 
Thirteen of the hybrids recorded significantly higher 
dry biomass yield than the experimental mean of 
28.97 t ha-1. Among first group inter-generic hybrids, 
three hybrids viz., GU 07- 3849 (49.23 t ha-1), GU 
07-3730 (37.96 t ha-1) and GU 07-3764 (37.54 t 
ha-1) had significantly higher value (over general 
mean) due to their Erianthus genetic background. 
Two ISH hybrid viz., KGS 2004-48 (41.69 t ha-1) and 
KGS 2004-60 (39.05 t ha-1) derived from BC 

progenies of S. barberi recorded higher biomass. In 
ISH hybrids with S. officinarum, S. spontaneum and 
S. robustum genetics background, hybrids 99-438 
(37.81 t ha-1) and 99-81 (37.22 t ha-1) recorded 
significantly higher dry biomass production. Fibre% 
had shown positive correlation with total dry matter 
(TDM) and TDM, fresh biomass, stalk weight and 
stalk number were found positively correlated with 
dry biomass.

NEW LOWLAND TOMATO VARIETY WITH GOOD 
FRUIT QUALITY AND TOLERANCE TO 
BACTERIAL WILT
Nor Hazlina, M. S. 
Horticulture Research Centre, MARDI Serdang 
nor@mardi.gov.my

New lowland tomato variety, coded as ‘MT3’ was 
developed using inbred line population through 
hybridization technique of two local tomato varieties 
MTI, MTII and Japanese variety, Fumikura. This 
‘MT3’ was selected based on traits of high fruit yield; 
attractive red skin fruit colour; long shelf life and low 
incidence of bacterial wilt caused by Ralstonia 
solanacearum with 93% of plant survive. The plants 
grow well on mineral (2.7 kg/plant) and peat (2.9 kg/
plant) soils with estimated average fruit yield were 
25-30 t/ha. ‘MT3’ also can be consumed as fresh 
and processing. It is a good variety for lowland 
cultivation which can reduce dependency on tomato 
production in the highlands. This new lowland 
tomato variety, ‘MT3’ was registered under Plant 
Variety Protection (PVBT 013/17). 

ADVANCED  YIELD TRIAL OF 10 RESISTANT 
PROMISING RICE LINES TUNGRO DISEASE AT 
TUNGRO DISEASE RESEARCH STATION
Elisurya Ibrahim
Loka Penelitian Penyakit Tungro, Sidrap Sulawesi 
elisuryaibrahim@gmail.com

One of the factors that influence national rice 
production instability is an attack of tungro disease 
that can lead to decreased production by up to 90% 
even if attacking in the vegetative period can cause 
crop failure. To reduce tungro disease in the field 
can be by using resistant varieties which are the 
most effective components in tungro control. 
Advanced yield trial is one procedure in the process 
of producing tungro resistant varieties. The objective 
of this research was to identify the results of tungro 
resistant strains that have higher phenotypic 
character and yield potential than other tungro 
resistant varieties. The research was conducted at 
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Tungro Disease Research Station, Lanrang Sidrap 
from December 2017 - March 2018 using a 
Randomized Complete Block Design with 3 
replications. The materials used were 10 tungro 
resistant lines and check varieties i.e Inpari 7 
Lanrang and Ciherang. The variable observed by 
were flowering age of 50% (days), number of 
panicles per m2, plant height, density score, weight 
of 1000 grains, number of filled and unfilled  grain 
per panicle, moisture content (%) and grain yield 
(kg / ha). The results showed that there were three 
lines with grain yield higher than Ciherang and Inpari 
7 Lanrang which were supported by the number of 
filled grains per panicle and the number of panicles 
per clump, BP12280-3f-7-Kn-2-1 x B-Lrg-1- 1-10-9, 
BP12206f-8-3-2 x B-LR-20-4 and BP12280-3f-7-
Kn-2-1 x B-Lrg-1-16-14.

A PRELIMINARY STUDY ON SELF-
INCOMPATIBILITY AND THE NEED OF CROSS 
POLLINATION ON ‘MUSANG KING’ DURIAN 
(Durio zibethinus L.) FOR FRUITING
Muhammad Afiq Tajol Ariffin
Horticulture Research Centre, MARDI Sintok 
muhammadafiqtajolariffin@gmail.com

The aim of this research was to study on self- and 
cross-compatibility ability for ‘Musang King’. The 
study was conducted on ‘Musang King’ plants at 
MARDI Kuala Kangsar. Six conducted treatments 
were automatic autogamy, assisted self-pollination 
with pollen from same tree and other tree, open 
pollination, and assisted pollination with pollen from 
‘D24’ and ‘D99’ durian cultivars. Observations on fruit 
setting were made every two weeks after pollination 
until mature fruits dropped. There was no fruit setting 
after four weeks from treatment of assisted self-
pollination with pollen from same tree and other tree, 
automatic autogamy and open pollination. The 
average fruit setting at 12 weeks after pollination 
were 37.92 % from assisted pollination with ‘D24’, 
and 41.25 % from assisted pollination with ‘D99’. 
There was no significant difference on percentage of 
fruit setting between both assisted cross-pollination 
treatments. This study indicates that ‘Musang King’ is 
self-incompatible and needs pollen from other durian 
cultivars for setting fruit. Meanwhile, ‘D99’ and ‘D24’ 
durian cultivars were identified as among suitable 
pollen source for ‘Musang King’.

GENETIC DIVERGENCE STUDIES IN RICE 
(Oryza sativa .L)
S. S. Karande
College of Agriculture, DBSKKV, Dapoli
satishkarande_78@rediffmail.com  

The genetic divergence study was conducted to 
estimate the nature and magnitude of diversity in 54 
rice genotypes studied through Mahalanobis D2 
statistic. The genotypes were grouped in to 8 
clusters. The cluster I contained highest number of 
genotypes (29) followed by cluster VII (09), VI (08) 
and III (04). The cluster II, IV, V to VIII contained 
one genotype each. Cluster VII possess the highest 
intra cluster distance (D=6.03), followed by cluster 
VI (D=5.48). The average inter cluster distance was 
maximum between cluster VII and VIII (D=9.72) 
followed by V and VIII (D=9.47). While it was 
minimum between clusters I and IV (D=5.18). The 
per cent contribution of different characters towards 
genetic divergence was ranged from 0.00 to 24.53 
per cent.

GENETIC ANALYSIS OF GROUNDNUT 
GENOTYPES FOR QUALITY RELATED TRAITS
Javeria Kokab
PMAS Arid Agriculture University Rawalpindi
dr_zahid_akram@yahoo.com

Groundnut (Arachis hypogaea) is an important cash 
crop of Pakistan. Groundnut has nutritional features 
like calcium, phosphorous, iron, zinc, proteins 
vitamin E and vitamin B complex. Little work has 
been done so far on groundnut quality aspects. 
Keeping this in mind present study was conducted 
at University Research Farm (URF), Koont Chakwal 
during Kharif Season, 2015 comprising of eight 
groundnut genotypes collected from Barani 
Agriculture Research Institute (BARI) Chakwal 
which were evaluated for quality traits and their 
inheritance mechanism during Kharif season, 2015. 
Biochemical analysis for different traits were 
performed like protein content, oil content, calcium, 
phosphorous, iron, amino acid and Aflatoxin. The 
collected data were subjected to statistical analysis 
for ascertaining the significance of traits. Genotype 
11CG005 gave good performance regarding oil 
content (54.3393), iron content (0.532) while 
genotype 11CG004 performed best for protein 
content (34.32) and calcium content (57.5) and it 



 Page 182

was also in safer limits for aflatoxin content (30.11). 
For phosphorous content (0.93) Genotype 10CG008 
gave best performance for phosphorous content 
(0.93) whereas genotype 11CG003 showed better 
results for amino acid content (3.9). High heritability 
with high genetic advance was showed by oil 
content, calcium content and protein content which 
indicated additive type of gene action for these traits 
while aflatoxin, amino acid, phosphorus and iron 
showed moderate heritability with little genetic 
advance which indicated predominance of non-
additive type of gene action for the studied traits. The 
study is helpful in generating detailed information on 
quality traits of groundnut that can be used in future 
groundnut breeding programs of the country.

COMBINING ABILITY FOR MAIZE GRAIN YIELD 
AND YIELD COMPONENT FOR RESISTANT TO 
Striga Hermmonthica (DEL) BENTH IN 
SOUTHERN GUINEA SAVANNAH OF NIGERIA
T. Vange
University of Agriculture, Makurdi, Nigeria
tervange@gmail.com

In 2014 and 2015, eight maize inbred lines resistant 
to Striga hermonthica (Del) Benth were crossed in 8 
x 8 half diallel (Griffing method 11, model 1). The 
eight parent inbred lines were planted out in a 
Randomized Complete Block Design (RCBD) with 
three replications at two different Striga infested 
environments (Lafia and Makurdi) during the late 
cropping season. The objectives were to determine 
the combining ability of Striga resistant maize inbred 
lines and identify suitable inbreds for hybrids 
development. The lines were used to estimate 
general combining ability (GCA) and specific 
combining ability (SCA) effects for striga related 
parameters such as striga shoot counts, Striga 
damage rating (SDR), plant height and grain yield 
and other agronomic traits. The result of combined 
ANOVA revealed that mean squares were highly 
significant for all traits except Striga damage rating 
(SDR1) at 8WAS and Striga emergence count 
(STECOI) at 8WAS. Mean squares for SCA were 
significantly low for all traits. TZSTR190 was the 
highest yielding parent and TZSTR166xTZST190 
was the highest yielding hybrid (cross). Parent 
TZSTR166, TZEI188, TZSTR190 and TZSTR193 
shows significant (p ˂ 0.05) positive GCA effects for 
grain yield while the rest had negative GCA effects 
for grain yield. Parent TZSTR166, TZEI188, 
TZSTR190 and TZSTR193 could be used for 
initiating hybrid development. Also, 

TZSTR166xTZSTR190 cross was the best specific 
combiner followed by TZEI188xTZSTR193, 
TZEI80xTZSTR193 and TZSTR190xTZSTR193. 
TZSTR166xTZSTR190 and TZSTR190xTZSTR193 
had the highest SCA effects. However, TZEI80 and 
TZSTR190 manifested a high positive SCA effect 
with TZSTR166 indicating that these two inbreds 
combined better with TZSTR166.

GENETIC ANALYSIS OF RESISTANCE AGAINST 
Fusarium oxysporum F. sp. cubense RACE 1 IN 
SEGREGATING BANANA POPULATIONS
Ivan Kabiita Arinaitwe
Faculty of Sciences, University of Malaya
ivanarinaitwe@yahoo.co.uk

Fusarium wilt caused by Fusarium oxysporum F. sp. 
cubense (Foc) is one of the diseases responsible for 
decline in banana production world over causing an 
estimated yield loss of up to 90%. Host plant 
resistance derived from wild relatives of banana is 
an effective way of controlling fusarium. However, 
when crosses are made, the genetics of resistance 
to fusarium wilt have not been clearly studied. The 
aim of this study was to develop a banana 
population segregating for resistance to Foc race 
race 1 and asses its genetics of resistance. Two 
bananas Monyet (resistant banana tetraploid) was 
crossed with Kokopo (susceptible banana diploid) to 
generate an F1 population. A population segregating 
for was to fusarium wilt Foc race 1 was developed 
and the nature inheritance to Foc race 1 was found 
to be quantitative in nature. The genes controlling 
resistance to Foc race 1 were epistatic in nature 
(13:3) with a low heritability of (27.8%). Resistance 
to Foc race 1 is polygenic in nature and their 
expression is dependent on the presence of one or 
more modifier genes.

COMBINING ABILITY ESTIMATES FOR YIELD 
AND YIELD COMPONENTS OF MAIZE (Zea mays 
L.)
Jatto, M. I.
Dept. of Crop Science, UPM Serdang
jattoabbas@gmail.com

Combining ability studies was carried out on 
earliness, yield and yield components in ten maize 
genotypes using a 10 x 10 diallel crossing 
procedure according to Griffing’s Method 2, Model I. 
The ten parents, namely ACR 97, TZL COMP1-
SYN- W, SAMMAZ 11, SAMMAZ 14, SAMMAZ 17, 
2004 SYN, 95 TZEE-W, SAMMAZ 13, EX-MICHIKA 
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and TZE COMP 3DT and their F1’s were evaluated 
in two locations of Yola and Mubi in Adamawa State, 
Nigeria in 2015 cropping season in a randomized 
complete block design with three replications. The 
result showed significant entries and crosses mean 
squares for all characters in the analysis of the 
combined location, hence most likely respond to 
selection. Significant general combining ability (GCA) 
and specific combining ability (SCA) variances were 
also obtained in all the characters, implying that both 
the additive and non-additive gene effects were 
operating in the genetic expression of the characters. 
The findings in this study also revealed that ACR 97, 
SAMMAZ 11, EX-MICHIKA, SAMMAZ 13 and 
SAMMAZ 14 gave consistently high general 
combining ability effect for most characters indicating 
that parents possessing high GCA can be crossed 
with one another in an attempt to accumulated 
desirable alleles within a base population. The SCA 
effects identified crosses such as ACR 97 x 
SAMMAZ 13 as the best combiner for tallness, high 
yielder and early maturity, followed by ACR 97 x 
SAMMAZ 14 whereas ACR 97 x SAMMAZ 11 
combines dwarfness, high yield.

BREEDING OF BARLEY FOR RESISTANCE TO 
RHYNCHOSPORIUM
Anna Avrova
The James Hutton Institute, Invergowrie, 
Dundee, Scotland 
anna.avrova@hutton.ac.uk

Barley is the fourth most widely grown cereal crop in 
the world after maize, rice and wheat. Whilst most 
barley is used for animal feed, approximately 20% is 
used for malting in order to produce alcoholic drinks. 
Fungal pathogens represent the main constraint to 
barley production, with Rhynchosporium commune, 
causing rhynchosporium or leaf scald, one of the 
most destructive and economically important 
diseases of barley worldwide. It can lead to yield loss 
of up to 40% as well as affect grain quality traits 
reducing crop value. Current control strategies 
heavily rely on the use of fungicides. However, due 
to rhynchosporium long asymptomatic phase, 
epidemics may be well developed prior to visible 
symptoms, making timely chemical treatment difficult. 
In addition fungicide costs coupled with the evolution 
of fungicide insensitivity make this type of control an 
expensive requirement for growers. The most cost 
effective and environmentally friendly way to control 
crop pathogens is to produce new cultivars 
incorporating a broad range of resistances with 
diverse functional effects. This requires the 

identification of tightly linked markers to a number of 
complementary resistance genes. To address this 
demand, multiple collections of barley genotypes 
including 660 UK spring barley varieties, 480 Syrian 
and Jordanian landraces, and mapping populations 
for Rrs1 and horizontal resistance genes have been 
assessed for resistance to a complex natural 
population of R. commune in a field disease nursery 
at the James Hutton institute in Dundee, Scotland. 
Application of a genome-wide association scan 
(GWAS) identified a number of QTL with the most 
significant QTL collocating with the known position 
of the major resistance gene Rrs1. Seedling assays 
with R. commune strain expressing the 
corresponding avirulence protein NIP1 confirmed 
this locus as Rrs1. These results highlight the 
significant and continuing contribution of Rrs1 to 
barley resistance to rhynchosporium. Associated 
markers to this, and other resistance loci will allow 
quicker incorporation of complimentary resistance 
components into new barley varieties.

HIGH YIELDING AND HIGH QUALITY MR219 
PYRAMIDED LINES FOR NORMAL AND 
UNFAVOURABLE RICE CULTIVATION AREAS IN 
MALAYSIA
Noraziyah Abd. Aziz Shamsudin
Faculty of Science and Technology, UKM Bangi
nora_aziz@ukm.edu.my

Breeding of drought tolerant rice has become the 
main agenda of breeders nevertheless it is crucial in 
ensuring the capability of this new drought tolerant 
rice to satisfy customers in terms of physiochemical 
properties as well as the grains and cooked rice 
quality. With the objective of improving grain yield 
(GY) of elite Malaysia rice cultivar MR219 under low 
water input (RS), three drought yield QTLs 
qDTY2.2, qDTY3.1 and qDTY12.1 had successfully 
pyramided into MR219 by marker assisted QTLs 
pyramiding technique. Thus, in this study, eight 
genotypes consist of seven pyramided lines (PLs) 
and their recipient parent, MR219 were evaluated 
for their yield related traits under reproductive stage 
RS and normal (NS) rice ecosystems in four 
locations. Selected genotypes were also evaluated 
for physiochemical properties, quality traits and 
sensory analysis. All PLs under RS and five PLs 
under NS flowered earlier compared to MR219 but 
the results are not significant. PLs also taller 
compared to MR219 under both RS and NS but still 
in acceptable range of plant height. Under NS 
ecosystem, all PLs produced higher yield (GY) 
compared to MR219 with a yield advantages ranged 
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from 59.22 to 1172.74 kg ha-1 . However, only three 
PLs, PL-MR219-G3, PL-MR219-G4 and PL-MR219-
G7 had higher GY than MR219 under RS 
ecosystem. The most promising PL, PL-MR219-G3 
was further screened for submergence tolerance 
(SS) at vegetative stage together with IR64-Sub1 
(tolerance check) and its recipient parent MR219 
(susceptible check) for three cycles. Interestingly, 
this PL also performed well under SS with 70% 
survival rate (SR) compared to MR219 (SR = 0%). 
For physiochemical properties and quality analysis, 
all genotypes showed intermediate amylose content 
(AC) which ranging from 20% to 25% except PL-
MR219-G1 (16%, low AC). All genotypes also had 
moderate gelatinization temperature (GT), soft gel 
consistency (GC) and slender grain shape. Non-
significant different results were obtained between 
PLs and their MR219 recipient parent for all 
attributes (aroma, texture, softness and colour) in 
hedonic test. Promising high yielding PLs identified in 
this study can be recommended for cultivation in 
either normal or low water input ecosystems in 
Malaysia as it satisfies Malaysian customers that 
favour soft and slender cooked rice besides short 
cooking duration. 

ANALYSIS OF PHENOTYPIC AND GENOTYPIC 
TO SUBMERGENCE RESISTANT OF RICE 
PROGENIES CROSSED BETWEEN SIGUPAI AND 
SWARNA
Muhammad Jalil
Faculty of Agriculture, 
Syiah Kuala University, Banda Aceh 
zaksabar@unsyiah.ac.id

Sigupai is one of popular local rice variety in Aceh 
because it has good cooking taste and include in 
aromatic rice. Sigupai is still widely grown by farmers 
in the western region of Aceh. However, this variety 
has low yield with high plant type and long life growth 
and do not resistant to submergence. To increase the 
performance of this varieties to submergence was 
carried out by insertion of the submergence gene 
(Sub-1). The insertion of this gene was performed by 
crossing this variety with Swarna, the variety that 
carrying Sub-1 gene. The purpose of this study was 
to analyse the inheritance of submergence 
resistance to F2 progenies crossed between Sigupai 
and Swarna. Sigupai was used as recurrent parent. 
Plant materials that were used in this study were F2 
progenies much as 24 plants. Swarna and IR-42 
were used as a resistant and susceptible comparator 
to submergence respectively. Phenotypic testing to 

submergence resistant analysis was performed on 
plants age 15 days after planting, by including all 
plants in a pool of water for 2 weeks. Plants that still 
alive after submergence were continued to observe 
for their ability to recovery during in 3 weeks. PCR 
analysis was used to analyzed the existence Sub-1 
gene in the F2 progenies of the crossed 
plants.Phenotypic analysis showed that after 2 
weeks of submergence all of the plants still a life. 
However, after third week of recovery it showed that 
IR-42 and Swarna as susceptible and resistant 
comparators were able to recover for 12.50 and 
62.50 % respectively. While the F2 progenies were 
able to recover for 87.50 %. This result was 
accordance with molecular analysis that showed 
87.50 % of samples had Sub-1 gene. 

ANALYSIS THE INHERITANCE OF sd-1 GENE IN 
F2 PROGENIES OF ACEHNESE RICE SIGUPAI
Sabaruddin Zakaria
Faculty of Agriculture, 
Syiah Kuala University, Banda Aceh 
zaksabar@unsyiah.ac.id

Sigupai is one of the most prominent local rice 
variety in Aceh Province, Indonesia because of it 
has very good cooking quality and involve as 
fragrance rice. However, this variety has low yield, 
high plant type with more than 6 months for 
harvesting and lodging susceptible. The 
improvement of this variety from these characters 
could be done by inserting sd-1 gene. The insertion 
of this gene was performed by crossing this variety 
with Yinzhan, the variety that carrying sd-1 gene. 
The purpose of this study was to analyse the 
phenotypic changes of plant character by 
inheritance of sd-1 gene in F2 progenies crossed 
between Yinzhan and Sigupai. The research was 
conducted in Plant Breeding Laboratory, Faculty of 
Agriculture, Syiah Kuala University, Darussalam 
Banda Aceh from January to May 2018. Phenotypic 
analysis was conducted by observation the plant 
height, number of tillers, time to flowering, 
harvesting, and height of plant at harvesting time, 
number of panicles, empty grain, filled grain and 
yield potential per hectare. The data then analyze 
by Chi-Square analysis. Whereas PCR analysis was 
conducted to analyzed the existence sd-1 gene in 
the F2 progenies of the crossed plants. Based on 
phenotypic and PCR analysis showed that 33.33 
percent of F2 progenies inherited sd-1 gene with the 
plants architecture and harvesting time almost 
similar to female parents Yinzhan.
  



 Page 185

VARIETAL BEHAVIOR OF SOME CHICKPEA 
GENOTYPES TO WILT DISEASE INDUCED BY 
Fusarium oxysporum f. sp. ciceris
Rouag, N.
Faculty of Nature and Life Sciences, 
University of Ferhat Abbas Sétif-1, Algeria

The present experimental work on the study of the 
behaviour of some genotypes of chickpea with 
respect to Fusarium oxysporum induced Fusarium 
wilt under natural conditions of infection at the ITGC 
experimental station of Sétif. The chick posture 
plants of the different genotypes showed a variety of 
symptoms in the field caused by the Fusarium 
oxysporum f. sp. ciceris strain local ranging from 
lateral or partial wilting of some branches, to a total 
drying of the plant conjugate sometimes with a 
weakness of growth. The search for sources of 
resistance against chickpea wilt among the 42 
genotypes tested shows that in terms of infection 
rate, the study revealed the presence of  7 groups 
and no genotype was found o have an absolute 
resistance. While in terms of severity, we obtained 
three homogeneous groups. The first group formed 
by the most resistant genotypes in this case 
Flip10-368C; Flip11-77C; Flip11-186C; Flip11-124C; 
Flip11-142C, Flip11-152C; Flip11-69C; Ghab 05; 
Flip11-159C; Flip11-90C; Flip10-357C and 
Flip11-37C while the second group is the Flip 
10-382C genotype, which proved to be the most 
sensitive for the natural infection.

ACCUMULATION, MOBILIZATION AND 
TRANSFORMATION OF SELENIUM IN RICE 
GRAIN PROVIDED WITH FOLIAR SODIUM 
SELENITE
Muhammad Umer Farooq 
Rice Research Institute, 
Sichuan Agricultural University, Chengdu 
zhujianqing1963@163.com

Selenium is an indispensable trace element for 
humans and its deficiency can lead to serious health 
complications. Nearly 70% of the geographic region 
in China face selenium deficiency. To surmount this 
problem, selenium-enriched rice has been 
increasingly incorporated in everyday diet. But, there 
is a lack of in-depth study about absorption, 
translocation and transformation of selenium in the 
distinct parts of the rice plant, when sprayed with 
sodium selenite. The results revealed that foliar 
sodium selenite applied at critical growth stages 
could significantly improve the total and organic 
selenium. Application of 10 mg L-1 sodium selenite 

disclosed most organic selenium (0.03mg kg-1) in 
polished rice. Association studies between leaves 
sodium selenite application and other plant parts 
(brown rice and glume) uncovered positive relation 
for total selenium accretion in the order; glume > 
rice bran > brown rice > polished rice>embryo, but 
behaviour of the organic selenium differed in a 
pattern such as; polished rice>embryo>rice bran> 
glume. Meanwhile, 75-85% of Se found in polished 
rice and embryo was organic in nature.Integrating 
all these results, we propose that 10 mg L-1 sodium 
selenite could be recommended as an appropriate 
rate of foliar fertilizer for organic selenium 
biofortification of Se-free rice

SEED  SIZE AND WATER IMBIBITION TO 
GERMINATION RATE IN  BAMBARA 
GROUNDNUT (Vigna subterranean (L.) verdc.)
Mohamed Milad Draweel
Faculty of Agriculture, Brawijaya University, Malang
m_daraweil@yahoo.com

The experiment was conducted in the Plant 
Breeding Laboratory, Department of Agronomy,  
Faculty of Agriculture, the University of Brawijaya in 
October-November 2017. The objective of the 
experiment was to study the effect of rate of water 
imbibition and size of seeds on speed germination 
for six genotypes of the Bambara groundnut (GSG 
1.5, GSG 2.1.1, PWBG 5.3.1, GSG 2.5, BBL 6.1.1, 
CCC1.4) , using four replicates. The results showed 
that there was rising gradually at a water imbibition 
rate for seeds. However,  it turns into an increase 
sharply and so on until it reaches the stabilization 
stage to get started the chemical processes for 
germination at all of the genotypes. In addition, the 
results illustrated that there was a difference 
between the genotypes at the date of germination in 
the number of hours  but it was not in days.     The 
genotypes GSG 1.5 and BBL 6.1.1 needed an 89 
hours, while GSG 2.1.1 94 hours, GSG 2.5 88 hours 
and CCC 1.4.1 96 hours during  5 days  for the 
process of germination, except the genotype PWBG 
5.3.1 which differed from the rest of the genotypes 
in the number of hours and days, where needed 109 
hours during 6 days. However, there were 
insignificant differences between genotypes in 
germination rate. While, the genotypes had 
significant differences in moisture content of seeds, 
dry weight of seeds and size of dry seeds. Where, 
the highest moisture content of seeds, dry weight of 
seeds and size of dry seeds were recorded in the 
genotype CCC 1.4.1, while the lowest moisture 
content of seeds, dry weight of seeds and size of 
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dry seeds were recorded in the genotype GSG 1.5 
but it was faster in germination and more efficiency 
for water use.

ASSESSMENT OF SPRING × WINTER WHEAT 
CROSSES FOR GRAIN YIELD AND YIELD 
CONTRIBUTING TRAITS
Naeem Akhtar
University of Sargodha, Pakistan
naeem.uca@gmail.com

Bread wheat (Triticum aestivum L.) is a major staple 
food of many people throughout the world. 
Introgression of winter wheat genepool into spring 
wheat is being considered as one of the strategies to 
break through the yield plateau and is good source to 
develop disease resistance. The present study was 
planned to observe the gene recombination effects of 
exotic winter wheat x local spring wheat F1 crosses 
for grain yield and related traits along with leaf rust 
severity using line × tester mating design. During 
2015-6. Three Chinese winter wheat genotypes viz. 
C-11, C-19 and C-21 were used as a testers and five 
spring wheat varieties Pb-11, Galaxy-2013, 
Saher-06, Fsd-08 and Ujalla-16 were used as female 
parents to develop F1 crosses. During 2016-2017, 
F1 crossed seeds along with parents were sown in 
randomized complete block design in triplicate. The 
results indicated that male parent (tester) C-11 
showed positive GCA for days taken to physiological 
maturity, plant height, peduncle length, spikelets per 
spike, and number of tillers per plant, number of 
grains per plant and grain yield per main spike. 
Among the F1 wheat crosses Punjab-2011 x C-21 
was the perfect specific combination for days taken 
to physiological maturity. The female line Ujalla-2016 
showed good general combiner for days taken to 
physiological maturity while female parent 
Galaxy-2013 proved to be a good positive general 
combiner for days taken to heading, peduncle length, 
number of tillers per plant and harvest index. 
Regarding disease scoring, out of 15 F1 cross 
combinations Ujalla-2103 x C-19, Saher-2006 x 
C-11, Seher-2006 x C-21, Punjab-2011 x C-21, 
Punjab-2011 x C-11 and Faisalabad-2008 x C-21 
showed resistance/tolerance against leaf rust. The 
female parent Punjab-2011 illustrated positive GCA 
for grain yield per plant, 1000-grain weight and 
spikelets per spike. 
 

IMPROVEMENT OF Volvariella STRAINS 
THROUGH LOW DOSE OF ACUTE GAMMA 
IRRADIATION
Azhar Mohamad
Agensi Nuklear Malaysia, Bangi
azhar_m@nm.gov.my

The development of improved strain has made a 
major contribution to the increased productivity and 
quality of mushrooms used for nutritional, 
pharmaceutical and cosmeceutical values. Selection 
of appropriate strain is one of the key decisions as it 
will define the limits of performance that can be 
achieved in global environment. Paddy straw 
mushroom, scientifically known as Volvariella 
volvacea, is an edible tropical mushroom with a 
short life cycle. Mutation induction has been 
recognized as an effective breeding method in 
creating variability for potential strains for both 
parasitic fungi and edible mushrooms. Acute 
gamma radiation at low dose was introduce as a 
shock in altering genotypic formation without 
disturbing phenotypic characteristics. An acute 
gamma radiation is a process of exposing sample 
with high amount of radiation within a short period of 
time. In vitro mycelium was sub-cultured until third 
subculture prior to irradiation. Fully-grown mycelium 
was exposed to acute gamma irradiation at dose 
rate 12.4 Gy/min for 350 Gy and 700 Gy. Corn grain 
and paddy straw was used for grain seedling and 
substrate seedling respectively. Empty fruit bunch 
(EFB) was used as a growth substrate for fruiting 
body to emerge. It was found that at 350Gy, growth 
rate of the mycelia was significantly higher (3.0 + 
0.09) as compared to control (2.9 + 0.29) and 700 
Gy (2.5 + 0.13) at subculture-3. Stable traits for 
Volvariella volvacea can be inherited. However, the 
variations may occur due to environmental 
adaptation and it will reflect the success of the low 
acute gamma radiation as a potential technique in 
improving the strains.
 
EXPLOITATION OF GE INTERACTION IN 
IDENTIFYING MTAS IN TARGET ENVIRONMENT
Rohayu Ma’arup
Universiti Malaysia Terengganu, Kuala Nerus
rohayu_maarup@umt.edu.my

Strong phenotypic data has demonstrated in 3 years 
field trials (E1, E3 and E5, irrigated; E2 and E4, 
rainfed) has been used to identify the MTAs (marker 
traits associations) in target environment. This 
strategy has been done by looking the significant (-
log P > 3) segregated SNPs marker which has a 
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physical position based on Chinese Spring NRgene 
scaffold assembly and are uniquely within the 
chromosome which has desire SNPs effects (b 
symbols) for each traits and stable across the year. 
This strategy need to be used by analysing the data; 
(i) across all 5 environments data set (E1-E5), (ii) 
across irrigated and rainfed across 2 years (2014 
and 2015) and (iii) across years (2013, 2014 and 
2015). Therefore, exploitation of GE (Genotype by 
environment) interaction has been a success in 
identification of six MTAs observed in grain water use 
efficiency (WUEGrain) and yield on wheat (Triticum 
aestivum L. em. Thell) in rainfed environment and 
can be used for screening for high yield in drought-
prone area for future early selection. Plus, three 
MTAs associated with high grain protein content 
(GPC) without compromised other traits could be 
validated on ideal genotypes (stable genotypes 
across environment with higher GPC than regional 
check cultivar Suntop).

WATERMELON CHLOROTIC STUNT VIRUS: 
IDENTIFICATION OF A NATURAL SOURCE OF 
RESISTANCE AND BREEDING OF RESISTANCE 
VARIETIES   OF WATERMELON
Mohamed T. Yousif
University of Gezir, Medani, Sudan
greengenome208@gmail.com

Ninety eight accessions of watermelon and it’s wild 
relatives were collected in Central and Western 
Sudan in 1999-2000 and screened for Watermelon 
chlorotic stunt virus resistance (WCSV) under natural 
field conditions at University of Gezira Research 
Farm, Medani, Sudan in 2000. Only the accession 
Hantoob 21, which belonged to Citrullus colocynthis 
(L.) Schrader exhibited resistance to WCSV among 
the screened genotypes. It was purified in three 
inbreeding cycles, in 2001-2002, to obtain the pure 
line UG 0012, which was used as the natural source 
of WCSV resistance in the breeding project. 
resistance to WCSV in UG 0012 was confirmed 
using the screening facilities at CNRS-France in 
2002; where Agrobacteria harbouring dimers of 
WCSV DNA particles that have been inserted in a 
binary T-DNA vector were efficiently used for 
infection by agro-inoculation followed by radioactive 
probe hybridization, at CNRS-France. Breeding 
efforts were exerted in 2003-2009 using backcross 
and single seed descent methods.  At the end of the 
breeding project, the resulting inbred lines were 
subjected to morphological, agronomic, inflorescence 
and yield characterization and cluster analysis using 
hierarchal analysis of GENSTAT.  Results of 

evaluation of the resulting inbred lines were 
depicted in a dendrogram based on phenotypic 
markers.  The five selected inbred lines showed no 
apparent disease symptoms in summer season 
2010. Among the evaluated inbred lines,   Crimson 
R and Sugar baby R proved to be resistant to 
WCSV  using DAS-ELISA at INRA-Avignon-France, 
out yielded commercial cultivars and exhibited good 
fruit quality.

ASYNCHRONOUS APPROVALS OF 
GENETICALLY MODIFIED CROPS: ISSUES AND 
CHALLENGES FOR MALAYSIA
Johnny Andrew
Institute of Agricultural and Food Policy Studies, 
UPM Serdang 
andrew.johnny@gmail.com

Genetically modified (GM) crops have been 
commercially grown for more than two decades. In 
2016, approximately 10% of the total global crop 
acreage was planted with GM crops, predominantly 
maize, soybean, cotton and canola. The number of 
countries involved has constantly increased, so 
have the global trade. However, regulatory 
frameworks for GM crop are not harmonized across 
countries and have lead to asynchronous approvals 
problems. Many jurisdictions, including Malaysia 
legally distinguish between authorized and 
unauthorized GM crops. Thus, at any given time, 
there is a possibility that GM crop authorized in one 
country, is yet to be authorized in another countries 
with which the country that has given authorization 
trades agricultural commodities. When traces 
amount of this unauthorized GM crop materials are 
detected in imported products, it can lead to a low 
level presence (LLP) situation. This paper highlights 
issues and challenges in handling low presence of 
unauthorized GM crops in the market from 
Malaysia’s context. First part of the paper focuses 
on an overview of genetically modified organisms or 
GMOs development and status in Malaysia 
including the possibility of LLP situation to happen. 
Second part touches on several issues and 
challenges that could be faced by the government 
when they want to come out with LLP management 
strategies. The paper shares findings from the 
survey conducted on 52 respondents representing 
the government sector, industry and non-
governmental organizations. These findings include 
perception on the possibility of LLP to happen in 
Malaysia where 55.8% indicated it to happen “Very 
likely” and another 44.2%, “Likely”. The finding is 
supported by data on Malaysia’s import for maize 
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and soybean that show most of these products come 
from GM crop producing countries. Issues and 
challenges discussed also based on findings from 
the survey covering regulatory mechanisms, 
enforcement capacity, detection procedures, 
resources utilization and socioeconomic 
considerations.

IDENTIFICATION GENETIC RELATIONSHIP 
AMONG SHALLOT (Allium Cepa L. Aggregatum 
Group) BASED ON MORPHOLOGY TRAITS  AND 
RAPD
Tumiur Gultom
Faculty of Mathematics and Natural Science, 
Universitas Negeri Medan
tumiurgultom@unimed.ac.id

Genetic relationship  information is needed in 
determining the parents crosses of plants in plant 
breeding. Shallot (Allium cepa L. Aggregatum Group) 
is a high economic value. Genetic relationship based 
on morphology traits and RAPD markers have been 
analyzed on the introduced  (Peking, India and 
Burma) and local shallot  (Samosir, Biru, Tiron and 
Crok Kuning). Genetic relationship based on 
morphology trait was  observed at plant height (cm), 
number of tillers (fruit), number of leaves (strands), 
flowering ability (%), leaf colour; tuber shape; colour 
of tubers; wet bulb weight per hill (g); and dry weight 
of economic bulbs (g). Based on the morphological  
data, the shallot is divided into 2 (two) cluster. The 
first  cluster  consist of  Samosir, Biru and Tiron. Crok 
Kuning, Peking, Burma and India are on one cluster. 
Genetic relationship based on RAPD primer by 
performing DNA analysis. DNA extraction by CTAB 
method (Cetyltrimethylammonium bromide) using 10 
RAPD primers (OPA-04, OPA-05, OPA -06, OPA-07, 
OPA 08, OPA-09, OPA-10, OPA-11 and OPA- 13). 
There were seven polymorphic primers,  that are  
OPA- 04 (5'-AATCGGGCTG-3'), OPA-05 (5'-
AGGGGTCTTG-3 '), OPA-07 (5'-GTGACGTGG-3 '), 
OPA-08 (5’-GTGACGTAGG-3’);  OPA-10 (5'-
CAATCGCCGT-3'); OPA-11 (5’-CAATCGCCGT-3’) 
and OPA-13 (5'-CAGCACCCAC-3'). The percentage 
of polymorphic loci of each primer ranged from 80 to 
100%. The highest gene diversity was found on 
OPA-04 primer (0.412) and the lowest on OPA 11 
primer  (0.300). At the 50% similarity level and 
coefficient of 0.620 there  are  4 clusters. The first 
cluster  is Samosir and the second   is Burma and 
Tiron. The third cluster is consist of  Crok Kuning and 
Peking,   and the fourth is Indian and Burma. The 
closest genetic relationship  is Indian and Burma  
(0.720). This information can be used as a basis for 

continuing the selection of parents candidate for  
shallot crossing. 

FUNCTIONAL STUDY OF OIL PALM PHYTOENE 
SYNTHASE: AGROBACTERIUM MEDIATED 
TRANSFORMATION OF Solanum lycopersicum 
(MICRO-TOM) WITH OIL PALM PSY
Norfaezah Jamaludin
Malaysian Palm Oil Board (MPOB), Bangi
nfaezah@mpob.gov.my

Over the recent years, there has been a rocketing 
demand in dietary carotenoids due to their potential 
in assuaging cancer related diseases in humans. 
The crude palm oil is the world's richest natural 
plant source of carotenes in terms of retinol 
(provitamin A) equivalent. Due to the immense 
benefits of carotenoid to human health, researches 
to modify and enhance carotenoid pathway in plants 
are intensively pursued. Phytoene synthase (PSY) 
is one of the carotenogenesis enzyme that believed 
to control the rate limiting step in plant carotenoid 
pathway. This paper describes the genetic 
transformation of oil palm PSY into a model plant 
system, Solanum lycopersicum Micro-Tom cv. by 
using A. tumafaciens immersion method. The fully 
expanded cotyledon explants were transformed with 
Agrobacterium LBA 4404 harbouring pRpsy-2 
plasmid which carries PSY from E. guineensis. The 
standard transformation factors were used to obtain 
a successful tomato transformation. The PCR 
analysis of resistant shoots indicated the presence 
of the nptII in the regenerated shoots. PCR positive 
transformants will be subjected to gene expression 
study and analysis of carotenoid content to further 
discern the functionality of PSY in the oil palm 
carotenoid biosynthesis pathway

GENETIC VARIABILITY STUDY OF ZAIRE-MPOB 
(MALAYSIAN PALM OIL BOARD) OIL PALM 
GERMPLASM POPULATIONS USING 
MULTIVARIATE DATA ANALYSIS
Fatin, M. N.
Advanced Biotechnology and Breeding Centre, 
MPOB Bangi 
fatinmn@mpob.gov.my

Development in breeding programs is indispensable 
in the palm industry nowadays.  Assessment of 
genetic diversity in Zaire oil palm germplasm 
collection assists in classification of genotypes and 
identification of core collections for palm 
improvement. Thirty one populations of phenotypic 
data with 16 traits were standardized before 
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executed in principle component analysis (PCA) and 
Ward’s hierarchical cluster analysis (HCA) for genetic 
variability. Four paramount principle components 
(PC1-PC4) with the eigenvalue >1 accounted 81% of 
total variability computed from 37.91%, 22.53, 
12.96% and 7.56% respectively.  First PC revealed 
the highest variability which positively predominant to 
the variables of oil to dry mesocarp and oil to bunch 
and negatively correlated to bunch index.  PC2 tend 
to large positive significance coefficients contributed 
in fresh fruit bunch, bunch number, and total 
economic product as well as negatively significance 
coefficient in shell to fruit. These two components 
possibly highly identify the regional trends on ZRE 05 
for PC1 and ZRE 23, ZRE 30 and ZRE 31 for PC2. 
Cluster analysis also determined the 31 populations 
into three main clusters. The first cluster consists of 
eight populations while 13 populations conclude in 
second clusters and third cluster comprised 10 
populations. The cluster diagrams showed some 
populations reflect to the original origin however 
some were not.  Knowledge of variables reduction 
obtained enable palm industry to perform desired 
target in breeding programs to introduce advance 
breeding materials of oil palm.

GENETIC VARIABILITY OF CAMEROON OIL 
PALM GERMPLASM BASED ON QUANTITATIVE 
TRAITS USING PRINCIPAL COMPONENT AND 
CLUSTER ANALYSIS
Wan Salmiah, S. 
Advanced Biotechnology and Breeding Centre, 
MPOB Bangi
wnsalmiah@mpob.gov.my

Understanding of genetic variability and its 
distribution among breeding materials is requisite 
mainly for crop improvement program. In this study, 
thirty-one accessions consisting  2633 dura palms of 
MPOB-Cameroon oil palm germplasm were 
evaluated for 16 quantitative traits related to yield, 
bunch quality, vegetative and fatty acid composition. 
The data retrieved  from MPOB Breeding Information 
System (MPOB-BIS™) were investigated for genetic 
variability using principal component analysis (PCA) 
and cluster analysis (CA). The first five principal 
components (PC1-PC5) with eigenvalue >1.0 
contributed from 30.80%, 17.91%, 16.167%, 9.61% 
and 8.82% respectively were highlighted in 83.81% 
of total variation. PC1 was highly contributed by 
bunch quality components had largest positively 
correlated with oil yield, oil to bunch and mesocarp to 
fruit while largest negatively correlated with shell to 
fruit. PC2 was high positively associated with oleic 

acid whereas high negatively associated with oil to 
dry mesocarp as well as oil to wet mesocarp. 
Population CMR 03 is extremely distinct and most 
positive along PC1 as it performed well in bunch 
quality components including mesocarp to fruit, shell 
to fruit, oil to dry mesocarp, oil to wet mesocarp, oil 
to bunch and oil yield. Cluster analysis showed all 
accession were clustered into three main groups 
explained the greater variation among the materials 
evaluated. The information from these phenotypic 
study integrated with molecular analysis is essential 
to leverage new genetic resources in oil palm 
improvements and allow the conservation of oil 
palm germplasm to be improved to manageable 
levels to maintain the collection diversity. 

RADIOSENSITIVITY TEST OF ACUTE GAMMA 
RADIATION ON MONGOLIAN RICE VARIETIES
Shakinah Salleh
Malaysian Nuclear Agency, Bangi 
shakinah@nuclearmalaysia.gov.my

This is a collaboration project between Malaysian 
Nuclear Agency and  Plant Science and Agricultural 
Research Training Institute, Mongolia under 
International Atomic Energy Agency (IAEA)on 
Supporting Climate-Proofing Rice Production 
Systems (CRiPS) Based on Nuclear Applications. 
The objective of this project is to develop new rice 
varieties with enhanced adaptability to Mongolian 
conditions, high yield, as well as tolerance to 
diseases and pests. Radiosensitivity test was 
carried out to determine the LD50 and effect of 
gamma rays on germination percentage, plant 
height and root length of seedlings derived from 
irradiated rice seeds. For this purpose, acute 
gamma irradiation was used to irradiate five 
varieties of Mongolian rice which are Hokaido, 
Longjing 27, Longjing 47, WIR 1307 and WIR 2040 
at dose 0, 100, 200, 300, 400, 500, 600, 800 and 
1000 Gy. The irradiated seeds including the control 
were germinated using ‘Sandwich Blotter Technique’ 
in a laboratory at Malaysian Nuclear Agency, in a 
completely randomized design (CRD) with three 
replications. The graph on plant height and root 
length was plotted and the 50 % lethal dose (LD50) 
was calculated based on the equation of linear 
regression. The LD50 for Hokaido was 431.79; 
Longjing 27 was 494.85; for Longjing 47 was 453.20 
Gy; for WIR 1307 was 406.54; and for WIR 2040 
was 539.32. The germination percentage, plant 
height and root length for all rice varieties were 
decreased with increasing dose of acute gamma 
radiation. In general, higher doses of acute gamma 
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irradiation particularly above 400 Gy showed 
negative effect on the morphological characteristics 
of germinated rice seedlings.

CHARACTERIZATION OF OIL PALM ACBP 
GENES THROUGH BIOINFORMATICS 
APPROACH
Nadzirah Amiruddin
Advanced Biotechnology and Breeding Centre, 
MPOB Bangi
nadzirah@mpob.gov.my

Acyl-CoA binding proteins (ACBPs) are proteins that 
bind acyl-CoA esters and transport them from 
plasmid to endoplasmic reticulum, prior to fatty acid 
biosynthesis leading to the formation of 
triacylglycerol. These proteins have a conserved 
acyl-CoA binding (ACB) domain. In this study, oil 
palm ACBP genes (EgACBPs) were characterized 
using bioinformatics software. The ACB domain was 
used as a query to identify a set of ACB-domain 
containing oil palm gene models using 
HMMSEARCH. Seven EgACBPs were identified, 
and subsequently classified based on the domain 
architecture of conserved domains using SMART. 
Corresponding protein sequences of EgACBPs and 
ACBPs from closely related plants (Arabidopsis 
thaliana, Oryza sativa and Brassica napus) and non-
plant species (Caenorhabditis elegans, Homo 
sapiens and Mus musculus) were used to generate a 
phylogenetic tree using MEGA6. The results 
indicated the conservation of this gene families with 
closely related species. MEME was used to 
characterise amino acid sequence of domains in 
ACBP gene families. Two conserved motifs, YxxA 
and KWxxW involved in acyl-CoA binding were 
observed in the alignment of corresponding protein 
sequences of each class of ACBP gene families.

GENETIC VARIABILITY, HERITABILITY AND 
GENETIC ADVANCE OF PURPLE FLESH SWEET 
POTATO [Ipomoea batatas (L.) Lam] GENOTYPES
Nurul Afza, K.
Crop and Soils Science Research Center, 
MARDI Bachok 
nafza@mardi.gov.my 

The study was conducted to estimate the magnitude 
of genetic variability, heritability and genetic advance. 
The experiment was conducted in 2017 at MARDI 
Bachok, Kelantan, using fifteen genotypes of mutant 
accessions and five varieties of purple flesh sweet 
potato planted in Randomized Complete Block 
Design (RCBD) with 4 replications. The result 

revealed highly significant different (P<0.01) among 
genotypes for most of the traits except for dry matter 
content of marketable root. Genotypes V6D3-18 and 
V6D3-16 were significantly have an average highest 
number of marketable root with 56.75 and 54.25 
respectively. The genotype V6D3-18 had highest 
root yield (t ha-1) at 32.62 t ha-1 and followed by 
V6D3-16 with yield of 31.62 t ha-1. The dry matter 
content for all genotypes were recorded in range of 
29.29 to 36.37%. The phenotypic coefficient 
variance (PCV) for all traits was higher than 
genotypic coefficient of variation (GCV) indicating 
the influence of environment on the expression of 
these traits. The traits such as number of 
marketable root, marketable root yield (kg) plot-1, 
root yield (kg) plot-1 and root yield (t ha-1) showed 
high heritability estimates associated with high 
genetic advance indicating the presence of additive 
gene effect. Thus, the study should be continued in 
future with selected genotypes for variety 
development of sweet potato in the country.

NEW PAPAYA HYBRID TOLERANT TO PAPAYA 
DIEBACK DISEASE
Mohd. Azhar, H.
Malaysian Agricultural Research & 
Development Institute, Serdang 
mazhar@mardi.gov.my

Papaya (Carica papaya) is one of the most 
important export fruits in Malaysia, grossing RM120 
million in export revenue in 2010. However, the two 
cultivars commonly grown in the country, ‘Sekaki’ 
and ‘Eksotika’, are very susceptible to the papaya 
dieback disease (PDD). First detected in Johor in 
2003 and three years later had spread to five other 
states. Breeding for resistance varieties and hybrids 
is the best long term sustainable measure to fight 
this disease. The Malaysian Agricultural Research 
and Development Institute (MARDI) initiated a 
breeding program for developing papayas with 
resistance to PDD. Ten papaya F1 hybrid seeds 
were developed via crossing within six elite parents 
which were found to be resistant to PDD or high 
quality. Four hybrids, I (Viorica x P15), J (Viorica x 
Dwarica), C (P15 x Dwarica) and B (P15 x 
Niensee), were found to be most tolerant. Hybrid I 
and J were showed free from PDD mortality while 
hybrid B and C had the lowest disease severity. 
Hybrid C has potential as a dwarf papaya which was 
better than ‘Sekaki’. The percentage of 
hermaphrodite tree of hybrid C and J were the 
highest among all hybrids which was similar with 
‘Eksotika’.
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GERMPLASM SCREENING OF Musa spp.  FOR 
TOLERANCE TO Ralstonia syzygii
Sivanaswari, C. 
Horticulture Research Centre, MARDI Sintok 
sivanaswari@gmail.com

The livelihoods of many Malaysian farmers have 
been threatened by devastating banana diseases. 
Bacterial wilt caused by Ralstonia syzygii is one the 
most important, widespread and lethal bacterial 
diseases of banana plant. Identification of Ralstonia 
syzygii in Malaysia and neighbouring countries has 
aroused widespread concern because  it may lead to 
severe destruction of banana industry. Till date, there 
is no effective chemical control options exist for this 
disease control. The need to find tolerant and 
resistant varieties is very important to replace 
susceptible commercial cultivars and also for further 
breeding purposes. To identify a tolerant or resistant 
germplasm, 128 accessions were evaluated for 
Ralstonia syzygii at MARDI Sintok hotspot field. 
Observations were made for two cycles.  In total, 10 
accessions were highly tolerant (HT) to Ralstonia 
syzygii; these includes Pisang Masam, THU GIA KUL 
609, Jari Buaya, Jari Buaya IMTP3, Putar, CV Rose, 
GCTGV-215, Pisang Hijau, FHIA 01, Balbisiana KUL 
and Peninjau. There were thirteen accessions 
tolerant to Ralstonia syzygii namely BURO-CEMSA, 
Lilin Malaysia, KRA 7730, KRA 7732, FHIA 17, Berlin 
IMTP3, Other Sarawak, Kapal Bentong, Pindek, 
Ceylan IMTP3,  Pisang keladi, Pisang Serindik, KRA 
7732 and BDI UM Wild. The other accessions are 
susceptible to Ralstonia syzygii.

DETERMINATION OF LETHAL DOSE FOR 
GAMMA RAYS INDUCED MUTAGENESIS IN 
CASSAVA (Manihot esculenta crantz.)
Thiyagu, D. 
Crop & Soil Science Research Centre, 
MARDI Bachok 
thiyagu@mardi.gov.my

Physical mutagenesis has been used to raise the 
genetic variation in crop plants. In this research an 
attempt was made to find out the effects of gamma 
ray on survival of cassava cuttings of seven potential 
genotypes avail in MARDI germplasm to identify the 
Lethal Dosage (LD). The stem cuttings of genotypes 
(MM109, MM116, MM145, MM149, MM156, MM161 
and commercial variety as a control (MM127) were 
exposed to different doses of gamma radiation 
(20-120 Gy) using Cs-137 as the radiation source. 
Based on the survival reduction rate of treated 
genotype(s) the LD50 dose for Gamma rays were in 

the range of 57.9 – 74.3 Gy. The increase in gamma 
doses, and an abnormal decrease in survival was 
observed.  The reduction rate were zero when the 
doses was increased beyond 80 Gy generally for all 
the genotypes except MM109 and MM156. 

PRELIMINARY DETERMINATION OF LETHAL 
DOSE FOR GAMMA RAYS INDUCED 
MUTAGENESIS IN PURPLE COLOURED ROOT 
SWEETPOTATO (Ipomoea batatas (L.) Lam)
Thiyagu, D. 
Crop & Soil Science Research Centre, 
MARDI Bachok 
thiyagu@mardi.gov.my

Physical mutagenesis has been used to raise the 
genetic variation in crop plants. In this research an 
attempt was made to find out the effects of gamma 
ray on survival of sweetpotato  vine cuttings of five 
potential genotypes avail in MARDI germplasm to 
identify the Lethal Dosage (LD). The vine cuttings of 
genotypes (Kedudut1, Kedudut2, Kedudut3, 
Kedudut5 and Kedudut6 were exposed to different 
doses of gamma radiation (20-150 Gy) using 
Cs-137 as the radiation source. Based on the 
survival reduction rate of treated genotype(s) the 
LD50 dose for Gamma rays were in the range of 
100.58 – 170.57 Gy. The increase in gamma doses , 
and an abnormal decrease in survival was 
observed.  The mortality rate were below 50% when 
the doses was increased beyond 150 Gy generally 
for all the genotypes. Therefore the study conclude 
the LD50 for sweetpotato in the range of 200 Gy but 
a similar study has to be undertaken with higher 
gamma dosage.

PRINCIPAL COMPONENT AND CLUSTER 
ANALYSIS AS A TOOL IN THE ASSESSMENT OF 
GENETIC VARIABILITY OF GUINEA 
GERMPLASM POPULATIONS
Norziha, A.
Malaysian Palm Oil Board, Bangi
norziha.abdullah@mpob.gov.my

Genetic variability study of the germplasm 
collections is important for development of oil palm 
breeding programmes. The pattern of variation for 
16 yield, bunch quality and vegetative related traits 
was evaluated in 390 dura germplasm from nine 
populations in Guinea. The data obtained from 
MPOB Breeding Information System (MPOB-BIS) 
were standardized prior to Principal Component 
(PCA) and Ward’s clustering method analysis (CA). 
First four components (PC1-PC4) having 
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Eigenvalue >1 accounted for 91.07% of the total 
variability with values 37.45%, 23.71%, 21.88% and 
8.03%, respectively. PC1 has largest positive 
association with total economic product, fresh fruit 
bunch and mesocarp to fruit whereas negative 
relationship with kernel to fruit, shell to fruit and 
mean fruit weight. PC2 is positively associated with 
height increment, petiole-cross section and rachis 
length whereas negatively associated with mean fruit 
weight and bunch index. Three main clusters were 
formed in CA, with few sub-clusters emerged from 
these clusters. Cluster 1 comprised GUI02 as a 
singleton. Cluster 2 comprising two sub-clusters; one 
by GUI07-GUI05 and another by GUI06-GUI03. 
Cluster 3 divided into three sub-clusters; GUI12-
GUI09, GUI04 and GUI01 at the bottom of the 
dendrogram. This study could be used to reduce the 
dimensionality of the data systematically. 
Combination of this method with molecular data 
would be useful to detect more reliable genetic 
relationships information among accessions and 
subsequently determine the overall degree of 
polymorphism within this germplasm collection. It 
could be a complete guide to develop strategies to 
conserve unique genetic sources in Guinea 
germplasm as best as possible and avoid any 
redundancy which will not bring informative values to 
the next generation. 

IN VITRO Ganoderma boninense INFECTION 
MODEL IN OIL PALM
Nur Qistina Othman
FGV Innovation Centre, Bandar Enstek 
nqistina.o@feldaglobal.com

Incidences of basal stem rot is getting worse as the 
generation number of replanting increases and no 
longer confined only to older palms. Although proper 
sanitation technique has been implemented during 
replanting to reduce the risk of basal stem rot 
infection, the ideal long-term solution is still to 
develop oil palm planting material resistant to 
Ganoderma boninense. Early screening test in the 
nursery had been vigorously conducted by various 
parties in the race to generate Ganoderma-tolerant 
planting materials and proven to be successful with 
the announcement of Ganoderma-tolerant oil palm 
planting materials by oil palm plantation companies. 
However, not much is known on the G. boninense 
infection mechanism in oil palm. To unravel the 
molecular mechanism of the infection, an in vitro G. 
boninense infection model in oil palm is developed to 
generate appropriate materials for genomics study.  

IMPACT OF GENETICALLY MODIFIED CORN ON 
SOIL MICROBIAL COMMUNITIES
Norlia Basherudin 
Forest Research Institute Malaysia (FRIM), Kepong 
norlia@frim.gov.my

Since the commercial introduction of genetically 
modified (GM) crops in 1996, the total area grown 
with GM varieties has increased to 185.1 million ha 
world-wide in 2016. Even though potential benefits 
of GM crops are well known, but concerns remain 
over the use of GM technologies, particularly with 
regards to potential non-target effects such as soil 
bacteria which play a fundamental role in agriculture 
ecosystem. The effects on the diversity and 
abundance of soil microorganisms should be the 
important components of evaluation in the biosafety 
risks of GM plants. To address the concern, this 
study employed paired-end Illumina HiSeq analysis 
of 16S rRNA gene amplicons to study bacterial 
communities of soil planted with GM and non-GM 
corn. Our findings revealed that the 5 most 
abundant phyla in all soil samples collected were 
Proteobacteria, Acidobacteria, Actinobacteria, 
Chloroflexi and Firmicutes. All the phyla except 
Chloroflexi are known for their potential to promote 
plant growth.  The existence of Chloroflexi which is 
not commonly observed as dominant group in crop 
planted soil is an interesting finding that requires 
further analysis.  However, our findings revealed 
that there is no significantly difference in microbe 
communities between soils planted with GM and 
non-GM corn.

APPLICATION OF NEXT GENERATION 
SEQUENCING (NGS) FOR THE IDENTIFICATION 
OF MICROSATELLITE MARKERS IN COCONUT
Shahril Ab. Razak
CMDV, MARDI Serdang
shahrilfirdaus87@gmail.com

Microsatellite marker represents powerful marker as 
the marker is valuable for DNA fingerprinting study, 
genetic diversity, or even in linkage and quantitative 
trait loci (QTL) analysis. The development of novel 
microsatellite marker required a lot of cost and 
laborious especially for understudy crops. However, 
the advancement in next generation sequencing 
(NGS) has significantly revolutionized the genomic 
fields especially a study involving DNA marker 
development. In this study, we reported a number of 
microsatellites identified using the data of the 
Restriction site Associated DNA (RAD) sequencing, 
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one of the most cost effective NGS platform.  The 
microsatellites were mined and identified from 
Malayan Yellow Dwarf (MYD) genome. The short 
reads produced by the sequencer were assembled 
into 187449 contigs and scaffolds. The screening of 
the microsatellite motifs from the contigs/scaffolds 
revealed the presence of 2039 microsatellites repeat 
motif in 1809 contigs/scaffolds containing 
microsatellite repeat motifs. However, only 305 
dinucleotide repeat motif, 66 trinucleotide, ten 
tetranucleotide and five pentanucleotide repeat 
motifs were successfully designed their flanking 
primers. This developed microsatellite markers will 
be further validated on the coconut population in 
order to determine their usability to be used as DNA 
markers. This approach provides a cost effective 
protocol in developing new microsatellite markers 
across a diverse organism. 

MARDI SEBERNAS 307: NEW RICE VARIETY
Amirrudin, M.
MARDI Seberang Perai 
pakbun22@gmail.com

The introduction of new rice varieties is very 
important to improve yield and as an alternative to 
existing varieties. MARDI Sebernas 307 was derived 
from crosses of advance line MR 256 and P493. 
Crosses was carried out in main season 2006/2007 
followed with bulk and pedigree selection, family 
selection and fixation, and subsequently evaluation 
in Preliminary Yield Trial and Advance Yield Trial. 
The selected promising line was then promoted to 
multi-location trial in 2015. The line evaluated in local 
verification trial in 2016 - 2017. The desirable traits of 
MARDI Sebernas 307 are early maturation and erect 
plant type compared to MR 263. It also showed 
better resistance to panicle blasts compared to MR 
263. Head rice recovery of MARDI 284 (78 %) is 
equivalent to MR 219 (80%) and classified as long 
grain. The percentage of amylose contents (24%) 
also indicated that cooking quality of MARDI 
Sebernas 307 is similar as MR 263 which is soft rice 
texture. MARDI Sebernas 307 recorded the highest 
yield of 10 t/ha in Sungai Besar. It also recorded high 
yields in Sungai Daun (8.6 t / ha) and Pendang (8 t / 
ha). It has shown good stability in some of the tested 
environments.

ALTERATIONS IN TRANSCRIPTOME AND 
ANTIOXIDANT ACTIVITY OF NATURALLY AGED 
MICE EXPOSED TO SELENIUM-RICH RED RICE
Yuanke Liang 
Sichuan Agricultural University, Chengdu 
umerpbguaf@gmail.com

Selenium is a vital element which leads to strong 
antioxidation in animals and humans. However, the 
mechanism underlying natural cereal selenium 
induced biological changes has not yet been well 
elucidated. The study aims to explore the 
antioxidant activity and gene alterations in naturally 
aged mice exposed to cereal selenium by using the 
RNA-Seq technique. Between selenium-free and 
selenium-rich red rice groups, 53 genes were 
significant and expressed differentially. Mostly 
involved in biological regulation, cellular process, 
binding and catalytic activity, touches 123 pathways 
differently, such as longevity regulating pathway, 
colorectal cancer, small cell lung cancer and PI3K-
AKT signalling pathway. The investigation conjoins 
with qRT-PCR disclosed enhanced expression of 
FOXO1 and FOXO3 genes (which acted as the 
regulators of apoptosis and antioxidant enzyme 
system) after cereal selenium consumption by 
naturally aged mice. In summary, cereal selenium 
could serve as a natural source for daily body 
selenium need and is helpful in maintaining certain 
cellular processes and antioxidant activity in living 
bodies.

POTENTIAL PINEAPPLE HYBRID FOR FRESH 
CONSUMPTION
Nurul Shamimi, A. G.
Horticulture Research Centre, MARDI Pontian 
nshamimi@mardi.gov.my

Eight pineapple hybrids originated from crosses 
between local variety, Josapine with Australian 
varieties (53-116 and 59-656) were tested on peat 
soil in MARDI Pontian, Johor. The objective of this 
evaluation is to select the best variety(s) mainly for 
fresh fruit market. All the hybrids were evaluated 
using Randomized Complete Block Design (RCBD) 
with 20 plants per plot in three replications and were 
compared with four control varieties: Josapine, 
Maspine, MD2 and N36. One potential hybrid (J1-3) 
had been identified based on a few criteria; 
tolerance to black heart rot disease, good vegetative 
vigour, strong peduncle, high fruit-to-plant ratio, high 
total soluble solid content, low acidity and good pulp 
taste. This hybrid has spineless green leaves, very 



 Page 194

responsive to flower induction, bear fruit from 
140-165 days after hormone-induced and tolerance 
to black heart rot disease. J1-3 hybrid has medium to 
large fruit (1.7 – 2.7 kg), vigorous plant vegetative 
growth, cylindrical fruit shape, flat fruit eyelets and 
high sugar content (>15°Brix). This hybrid will be 
evaluated in the upscaling intensive research plot for 
determination of the actual yield and further research 
will be conducted on the post-harvest physiology, 
handling and storage.

ESTIMATION OF VARIANCE COMPONENTS AND 
HERITABILITY OF ASIA-PACIFIC REGIONAL 
CACAO BREEDING PROGENY TRIAL
Nuraziawati Mat Yazik
Malaysian Cocoa Board, CRDC Hilir Perak
nura@koko.gov.my

The main objectives in cacao breeding study are to 
produce genetic materials with high yield, good bean 
quality, high butter content, good and unique flavour, 
pests and diseases resistance and other desirable 
agronomic traits. To achieve the objectives, several 
progeny trials have been established throughout 
MCB research centres. One of the trials was set up 
at CRDC Bagan Datuk, Perak. This experiment was 
carried out to evaluate the performance of ten 
progenies derived from bi-parental mating of Papua 
New Guinea (PNG) genetic materials. The 
experiment was laid out in three randomized blocks 
(RCBD) with 64 plants per plot and spaced at 3m x 
3m triangular under Gliricidia stands as shade trees. 
This paper aimed to estimate variance components 
and heritability of the progeny trial. Results showed 
that genotype effects were significant for dried bean 
yield, jorquette height and VSD disease assessment 
except for girth size. Jorquette height showed high 
heritability estimate than other traits. 

HETEROSIS OF QUALITY TRAITS IN CROSS 
BETWEEN THAI MELON (Cucumis melo L. var. 
conomon) AND CANTALOUPE (Cucumis melo L. 
var. cantaloupensis)
Phichamon Nakmai 
Suranaree University of Technology, 
Nakhon Ratchasima
arak@sut.ac.th

Evaluate heterosis in fruit quality traits of crosses 
between Thai melon and cantaloupe for applied to 
improve Thai melon quality in the next breeding 
program, are these research objectives. Two cultivar 
of Thai melon; TM - (P1) and LML1 - (P2) and 
cantaloupe; KML370 - (P3), which were crossed in 

F1 hybrid – TM x KML370 and LML1 x KML370 
using completely randomized design (CRD) with 
three replications. The analysis of variance revealed 
parent differed significantly among themselves and 
appreciable heterosis was recorded mid-parent and 
better-parent for all the fruit quality traits. The results 
indicated all parents were highly significantly 
(P<0.01) in all fruit quality traits, TM had higher in 
fruit weight, fruit width, fruit length, fruit pulp 
thickness and percentage of fruit pulp (1442.00 g, 
12.46 cm, 24.01cm, 3.65 cm and 59.13 %, 
respectively) and fruit peel thickness, firmness TSS 
and shelf life had higher in KML370 (0.64 cm, 0.22 
kg/cm2, 13.03°Brix and 9.17 day, respectively). In 
crosses between Thai melon and cantaloupe, TM x 
KML370 were higher in all traits but TSS lower than 
LML1 x KML370. Heterosis, TM x KML370 had 
positive significantly in fruit weight, percentage of 
fruit pulp and TSS (72.18, 14.11 and 33.48 %, 
respectively) and LML1 x KML370 had positive 
significantly in percentage of fruit pulp and TSS 
(17.66 and 19.74 %, respectively) other quality traits 
had non- significant. Heterobeltiosis, two hybrid had 
positive significantly in fruit weight, firmness, 
percentage of fruit pulp, TSS and shelf life.
 
TRANSCRIPTOME SEQUENCING OF A 
CRITICALLY ENDANGERED Dipterocarpus 
semivestitus (KERUING PADI) FOR 
DEVELOPMENT OF GENIC-SSR MARKERS
Nurul Farhanah Zakaria
Forest Research Institute Malaysia (FRIM), Kepong 
nurulfarhanah@frim.gov.my

Dipterocarpus semivestitus is a tall tropical tree that 
belongs to the family Dipterocarpaceae. The 
species is only confined in one area of Peninsular 
Malaysia and Southeast Borneo. It is a critically 
endangered species due to habitat loss and 
degradation, and once considered to be possibly 
extinct. Recently the species was rediscovered in 
Parit Forest Reserve (FR), Perak, which has 
initiated the efforts to conserve the remnant 
population. In a step towards understanding the 
species and facilitating conservation, we developed 
and characterized 32 simple sequence repeat 
(SSR) markers for D. semivestitus using next-
generation sequencing approach. Leaf 
transcriptome sequence data was generated via 
Illumina paired-end sequencing. A total of 3,721,056 
clean reads were assembled into 86,848 contigs. Of 
these contigs, 971 were found to contain SSRs. 
From the transcriptome sequences, 32 SSR 
markers containing di- and trinucleotide motifs were 



 Page 195

successfully developed. The markers were screened 
on 31 samples from Parit FR, 29 SSRs were 
polymorphic, and 3 loci were monomorphic. A total of 
135 alleles were observed with an average of 4.66 
per locus. The number of alleles ranged from 2 to 9, 
expected heterozygosity ranged from 0.037 to 0.790 
and observed heterozygosity ranged from 0.037 to 
0.793. This is a first report on the development of 
SSRs in D. semivestitus. The markers will serve as a 
useful tool for estimation of genetic diversity and 
outcrossing rate as well as towards conservation 
needs.

EVALUATION OF RESISTANCE LEVEL IN BC3F4 
POPULATION CARRYING BROAD-SPECTRUM 
Pi9 GENE AGAINST BLAST DISEASE DERIVED 
FROM MR220 x IRTP21683
Siti Nor Aziemah Mohamad
School of Biological Science, USM Penang 
aziey06@yahoo.com

Rice blast disease caused by a pathogenic fungus, 
Pyricularia oryzae, gave a serious threat toward 
Malaysia’s rice industry and worldwide. The disease 
was difficult to control due to the adaptability of the 
pathogen to overcome plant resistance or the 
appearance of new pathogen strain. Thus, the most 
effective, economical and environment friendly way 
to control the disease is by incorporate the blast 
resistance gene into rice varieties. Rice variety, 
MR220 (susceptible variety) and IRTP21683 
(resistant cultivar) was backcrossing to produce 
BC3F4 population. 20 out of 22 BC3F4 population 
were validated carrying Pi9 gene with SSR markers, 
RM19776 and RM7311. Six pathotypes collection of 
P. oryzae from previous infection on parent MR 220 
were tested against four different rice varieties/
cultivars including resistant and susceptible to 
identify the most virulent pathotypes. The pathotype 
P0.0 was found as the most virulent followed by P7.0 
with percentage of disease severity 45.93% and 
34.08% respectively. All BC3F4 population, parent 
and control variety MR211 as susceptible check were 
challenged with pathotype P0.0. During disease 
screening observation all resistant genotype have 
low percentage disease severity and incidence which 
the lowest was zero for both disease severity and 
incidence except for RU14694-3-8 which has 
disease severity 53.89% and disease incidence 85%. 
Whereas the susceptible genotypes have the highest 
percentage of severity (45.0%) and disease 
incidence (100%).   

SOMATIC-EMBRYOGENESIS DERIVED LEAF-
RUST TOLERANT VARIETIES OF ARABICA 
COFFEE TO DEAL WITH CLIMATE CHANGE
Rina Arimarsetiowati
Indonesian Coffee and Cocoa 
Research Institute, Jember
arimarsetiowati@gmail.com

Worldwide changes against a biotechonomy 
allocates new requirements for coffee commodity. 
The planting material of coffee leaf rust tolerance is 
one of the alternative ways to deal with climate 
change. Arabica which has been prized for its 
delicate and aromatic flavour, accounts for 70% of 
the global coffee market share. Utilization of the 
genetically superior planting materials becomes 
essential for expanding biomass productivity. Leaf 
rust tolerant of Arabica becomes the most preferred 
choice due to effective result. Andungsari 1 (AS1), 
Andungsari 2K (AS 2K), S795 and Sigararutang are 
some of the commercial tolerant Arabica varieties in 
Indonesia. Vegetative propagation by somatic 
embryogenesis of those varieties supports a 
prospective distribution system for this purpose. The 
main objective of this research was to study the 
effect of different combinations of medium and 
varieties on indirect embryogenesis from leaves 
explants of some Arabica varieties leaf rust tolerant. 
This study consists of two experiments. Firstly, 
callus induction and expression of embryogenic 
callus. The eight combination medium are M1 (1 
mg/L 2-ip and 0.2 mg/L 2,4-D), M2 (1 mg/L 2-ip and 
1 mg/L 2,4-D), M3 (2 mg/L 2-ip and 0.2 mg/L 2,4-D), 
M4 (2 mg/L 2-ip and 1 mg/L 2,4-D), M5 (3 mg/L 2-ip 
and 0.2 mg/L 2,4-D), M6 (3 mg/L 2-ip and 1 mg/L 
2,4-D), M7 (4 mg/L 2-ip and 0.2 mg/L 2,4-D), M8 (4 
mg/L 2-ip and 1 mg/L 2,4-D). Secondly, we 
observed embryo germination. The embryoid will be 
transferred to the germination medium which 
consists of MS medium with free of plant growth 
regulator. The results showed that location and 
texture of callus were significantly affected by the 
different combinations of medium and varieties. 
Moreover, growth pattern and colour of embryogenic 
callus were also significantly affected by the 
presence of different combinations of medium and 
varieties . The highest percentage of embryo 
germination was S795 which account for 100% in 
four weeks
. 
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APPLICATION OF CRYOPRESERVATION 
TECHNOLOGY IN COCOA SOMATIC EMBRYOS 
(Theobroma cacao L.) THROUGH VITRIFICATION 
METHOD
Sulistyani Pancaningtyas
Coffee and Cocoa Research Institute, Jember
listya.1606@gmail.com

Cocoa (Theobroma cacao L.) is a plantation crop 
that contributes to the development of economic 
sectors and ecological conservation considering its 
role as plants for water holding, land conservation 
and as well as the carbon source. The mass 
propagation of cocoa plants through the application 
of somatic embryogenesis technology, support in 
providing superior planting material in a relatively 
short time. To support the efficiency of seedling 
production in vitro, repeated sub-culture processes 
are carried out. However, repeated subcultures for a 
long time can cause a decrease in productivity and 
increase the possibility of mutations and abnormal 
embryo production. Storage in the form of cocoa 
seeds cannot be carried out for a long time due to 
the recalcitrant nature of cocoa seeds. 
Cryopreservation method is a promising 
biotechnology and suitable to be applied for cocoa as 
a recalcitrant crop. So it is necessary to develop 
embryogenic callus and somatic embryo storage 
methods to preserve cocoa germplasm. Several 
stages can be applied in the cryopreservation 
treatment, including pre-growth, pre-culture, loading, 
dehydrated tissue, freezing, thawing, and recovery. 
Cryopreservation by using encapsulation-
dehydration has been developed for long-term 
conservation of germplasm for cacao (Theobroma 
cacao L.). Cryopreservation for an organ or tissue 
can be applied for long periods without a decrease in 
viability. The cocoa clones used in this study were 
Sulawesi 1, and Sulawesi 2. The explants used were 
embryogenic callus and somatic embryos. Explant 
was preserved in liquid nitrogen for 2, 4 and 6 
months. Application of cryopreservation with the 
vitrification method can be applied to cocoa explants 
for storage of embryogenic callus and somatic 
embryos with viability are still the same as viability 
before storage. The best explants used for cocoa 
cryopreservation are embryogenic callus compared 
to somatic embryos, through thawing process by 
washing three times. At 4 months storage in liquid 
nitrogen, the explants showed high viability after 
being cultured in recovery medium. 

A SURVEY OF WILD ORCHIDS IN MULU 
NATIONAL PARK
Haniza, R.
Forest Department Sarawak
hanizar@sarawak.gov.my  

The family of Orchidaceae is regarded as the 
second largest families of flowering plants after the 
Asteraceae family and in Malaysia (including Sabah 
and Sarawak) approximately 2000 species are 
recorded with 700 species recorded from limestone. 
Gunung Mulu National Park is situated in Malaysia 
State of Sarawak on the Borneo Island and it is the 
second highest mountain in Sarawak. The formation 
is outstanding for its high biodiversity and it is the 
most intensively studied area of tropical karst in the 
world. The Park’s Forest ecosystems which include 
peat swamp, heath, mixed dipterocarp, moss forest 
and montane vegetation are the home of diverse 
species of wild orchids.  The orchid’s survey was 
conducted on October 2017 in selected area of 
Mulu National Park. The survey was carried out at 
five trails. Based on the survey, a total of 11 genera 
of wild orchids were identified and recorded during 
the survey ranging from terrestrial to epiphytic 
species. However, most of the orchids found remain 
undescribed to species level as the flowers are not 
available. Based on the findings, the most common 
founds is Plocoglottis plicata, Appendicula sp., 
Liparis sp. and Eria sp. The area of Gunung Mulu 
National Park is believed to be rich in biodiversity 
and high endemism of wild orchids. A preliminary 
checklist of wild orchids of the study area is 
provided.
 
OPTIMIZATION OF ENCAPSULATION-
VITRIFICATION IN DENDROBIUM SABIN BLUE
Jessica Jeyanthi James Antony
Faculty of Agriculture and Food Sciences, 
UPM Bintulu 
sreeramanan@usm.my  

Dendrobium Sabin Blue is a hybrid cross between 
Dendrobium Blue Angel and Dendrobium Sanan 
Blue and grown widely as cut flower and potted 
plant. Importance of conserving the hybrids is vital 
in order to prevent threats of its lost. 
Cryopreservation is an ideal means for long-term 
storage of plant germplasm. Cryogenic method 
involving encapsulation-vitrification has been 
successfully developed in many plants. The survival 
of the cryopreserved PLBs was assessed based on 
TTC spectrophotometrical analysis. PLBs beads 
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were precultured on 0, 0.1, 0.3, 0.5 and 0.7 M 
sucrose for various durations (0, 1, 2 and 3 days), 
supplemented with half-strength liquid MS media at 
25°C. Then, PLBs were treated with loading 
treatment at 25°C for (0, 10, 20, 30 and 40 minutes) 
and consequently dehydrated with plant vitrification 
solution 2 (PVS2) at 0°C for (0, 10, 20, 30, 40, 50, 
60, 70, 80, 90, and 100 minutes). Following storage 
in LN for 24 hours, rapid warming was conducted on 
a water bath at 40°C for 90 seconds. PLBs were then 
treated with unloading solution contained half 
strength liquid MS media supplemented with 1.2M 
sucrose for a period of (0, 10, 20, 30 and 40 
minutes). Subsequently, the PLBs were cultured on 
half strength semi-solid MS media supplemented 
with 2% (w/v) sucrose in the absence of growth 
regulators. Optimised protocol obtained with PLBs 
beads precultured in half-strength liquid MS medium 
supplemented with 0.1 M sucrose for 24 hours and 
subsequently loaded for 20 minutes at room 
temperature. This was followed with PVS2 treatment 
for 20 minutes at 0ºC. Following the LN storage, 
thawing and PVS2 solution removal, the PLB were 
treated with unloading solution for 20 minutes at 
room temperature. Optimised protocol demonstrated 
regeneration rates of 0% and 26.67% in the 
cryopreserved and non-cryopreserved PLBs, 
respectively.

EVALUATION OF GAC FRUIT AS A PLANT 
GENETIC RESOURCE WITH HIGH POTENTIAL
Maizura Abu Sin, Mohd. Shahril Abdul Rahman, 
Azimah Hamidon, Zainal Mohamad, Zulkifli Mohd. 
Zainuddin, and Mohamad Osman
Faculty of Agriculture, UPM Serdang
Maizas3010@gmail.com

Gac fruit (Momordica cochinchinensis Spreng.) 
derives its name from the Vietnamese word ‘gac’, 
and is notable for its reddish-orange fruit colour. It is 
found throughout the Southeast Asian region – 
especially in Vietnam, Cambodia, Thailand, Laos, 
Myanmar, and South China -- but is more common in 
Vietnam. Gac plants grow as creeping plants, and 
are vegetatively propagated. Under local conditions, 
the vines can grow up to 20m long on trellis system 
or along fences. The plants are dioecious in nature, 
and produce staminate and pistillate flowers which 
are borne on separate plants. Both male  and female 
flowers look quite similar, typically 5-10 cm in length, 
and are usually solitary and seasonal. Vine cuttings 
are more reliable for maintaining its sex. Female 
scion is easily cleft grafted on to rooted vines for 
producing planting materials. Flowering occurs as 

early as 2 to 3 months after planting from rooted 
vines. The fruit shape can be round or oblong, about 
13 cm in length and 10 cm in diameter, and 
gradually becomes vividly colourful upon ripening. 
Fruit colour progressively change from green to 
yellow, orange and finally bright red. The fruit is hard 
at harvest but rapidly turns soft in about one week 
after harvest, therefore it poses problems with 
regard to shelf life and transportation. Its exocarp 
(skin) is covered with small spines while its flesh 
(mesocarp) is dense and light-orange in colour. The 
seeds are usually brown or black in colour, 
surrounded by dark red membraneous sacs (aril). 
Gac fruits taste rather flat to many people with 
flavour similar to cucumber. Although it is reported 
that pollination could be assisted by insects such as 
Trigona stingless bees, hand pollination is required 
and usually results in a consistent fruit production. It 
is reported that a plant can produce 30 to 60 fruits in 
one season. However, in the period between 
December 2017 and September 2018, five vines 
planted on ‘culverts’ produced 203 fruits, or the 
average of 4 fruits per vine per month. In Vietnam at 
present, gac fruit is served at ceremonial or festive 
occasions and weddings. The aril and seeds of the 
fruit are usually cooked in glutinous rice to impart 
both their colour and flavour.  Its ripe fruit is a richest 
source of lycopene and β-carotene (provitamin A) of 
all known fruits – particularly from the contents of 
the materials covering the seeds -- also high in 
zeaxanthin, and therefore, is highly potential for its 
nutritional and medicinal properties. The fruit has  
fruit has begun to be commercially marketed such 
as fruit juice, beverages, sauces, yogurt, and dietary 
supplements (e.g. extracts or powders, soft/oil 
capsules). Although there is a growing interest in the 
Gac fruit at present, the potential of the fruit remains 
to be further explored and assessed.

QUANTITATIVE GENETICS ANALYSIS FOR 
LONG STALK CHARACTERISTIC IN DELI X 
SERDANG-AVROS CROSSES IN OIL PALM
Wan Rusydiah Wan Rusik, Mohd. Rafii Yusop 
and Mohamad Osman
Sime Darby Research Sdn. Bhd., Banting
wan.rusydiag@gmail.com

Over the years until present, lack of labour supply 
especially harvesters has been persistent and 
critical to the palm oil industry. By breeding for long 
stalk in oil palm, harvesting of bunches could be 
made easier and expedited. A total of 11 oil palm 
Deli dura x Serdang-AVROS pisifera progenies (D x 
P) were planted in a randomized complete block 
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design (RCBD) with five replications at Dusun Durian 
Estate in 2006. In this study, the entries consist of 
four sets of progenies which had been derived from 
crosses using North Carolina Mating Design 1 (NCM 
1). These progenies were created by randomly 
crossing four male pisiferas with two to four different 
female duras. For the analysis, data for fresh fruit 
bunch (FFB) yield were taken from 2009 to 2013, 
vegetative measurements taken in 2012, and bunch 
quality components measured from 2011 to 2016. 
Measurements of stalk length were carried out from 
2015 to 2017. Heritability estimates for long stalk and 
other important characteristics in pisiferas and duras 
were estimated by using variance components 
extracted from NCM 1 design model. Heritability 
estimates for FFB yield components ranged from 0% 
to 100%, while heritability estimates for bunch quality 
components ranged from 0% to 93%. Heritabilities 
for long stalk characteristic for duras and pisiferas 
were found 69.35% and 7.19%, respectively, thus 
indicating genetic improvement for long stalk could 
be readily achieved through planned breeding.

EVALUATION OF BACTERIAL LEAF BLIGHT 
RESISTANCE IN SEGREGATING POPULATION 
OF MALAYSIAN HYBRID RICE PARENTAL LINES
Rahiniza Kamaruzaman
Rice Research Centre, MARDI Seberang Perai 
rahiniza@mardi.gov.my

Bacterial leaf blight (BLB) is one of major disease in 
Malaysian granary areas and outbreak of this 
disease may causes yield losses up to 30%. This 
study was conducted to understand the inheritance 
pattern of Xa genes in three local restorer lines which 
are R001, R002 and R003 crossed with IRBB66 that 
carry five Xa genes (Xa4, xa5, Xa7, xa13 and Xa21). 
The experiment was conducted during Main Season 
2017/2018 using segregating F2 population and 
inoculated with Xanthomonas oryzae pv. oryzae 
(Xoo) at 45 days after transplanted (DAT) and 
percentage of infection were recorded at 28 days 
after inoculation (DAI). The distribution of infection 
percentage was varying from resistant (0.29%) to 
highly susceptible (87.50%) in these three 
populations. Different response of F2 lines to BLB 
may result from different Xa genes presence in the 
lines. Further study can be carried out to determine 
the presence of specific Xa gene by using molecular 
marker for accuracy. Therefore, there is a need to 
understand the inheritance of Xa gene in restorer 
lines in order to develop resistance hybrid rice variety 
suitable with local pathotype.
 

SCREENING OF Xa7 RESISTANCE GENES IN 
Oryza sativa BACKCROSSED INBRED LINES, 
BC3F5 AGAINST BACTERIAL LEAF BLIGHT 
DISEASE INFECTION
Siti Norhidaya Binti Yazid
Faculty of Agriculture, 43400, UPM Serdang 
sitinorhidaya.yazid@gmail.com

For decades, bacterial leaf blight (BLB) disease 
(causal agent: Xanthomonas oryzae pv. oryzae) has 
become one of the most serious and widespread 
diseases affecting Malaysian rice industry. Infected 
plant could caused a yield reduction of as high as 
50%. One of the approaches to control the disease 
is via host resistance development. In this study, the 
resistance rice variety was succeeded by adopting 
the backcross breeding programme. Whereby, the 
MARDI elite variety, MR219 (recurrent parent) was 
backcrossed with IRBB-66 variety (donor parent) 
which conferring the Xa7 resistance gene. Eleven 
varieties was challenged for resistance level. 
Disease score was taken on days 14 by using the 
0-9 scale as suggested in Standard Evaluation 
System (SES), IRRI. Based on the phenotypic 
assessment, six rice varieties including donor parent 
and backcrossed progenies were founded resistant 
against BLB. Although all these six varieties were 
resistant due to high disease incidence (100%), the 
disease severity is however low which in the range 
of 14.81% to 0%. Meanwhile, the remaining five 
varieties, which comprises of recurrent parent, 
negative control, and one backcrossed progeny 
were founds susceptible against BLB with 100% 
disease incidence. The severity recorded was in the 
range of 22.22 to 44.44.

EFFECTIVE HEIGHT MEASUREMENT 
TECHNIQUE FOR TALL OIL PALM WITH LASER 
MEASURING DEVICE
Mohd. Mahfuz Roslan
FGV R&D Sdn Bhd
sitirozdhiyah.s@feldaglobal.com

Oil palm breeding plays a crucial role in providing 
good quality planting materials to boost the 
production of the crop. Apart from yield 
improvement, breeding for short-stem variant is one 
of the core object to ensure grower’s sustainable 
income from maximum 25 years of economic 
planting cycle. Tall palm incur high harvesting cost. 
Oil palm stem increment is variable to 
environmental, nutrient composition and genetic 
hereditary factor. It’s correlation in resistance to high 
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winds also observed. The average palm height 
increment are vary from 0.3 to 0.6m/year. Frequent 
measurement is require to obtain annual increment 
observation. Hence, height measurement process 
become challenge to researcher due to the manual 
measuring technique have limitation in manual 
measurement tool, labour-intensive, time consuming 
and costly. Exploring new measuring tool such as 
laser distance device as effective alternative solution. 
Laser and manual techniques were used to 
distinguish the different between two techniques. 
Nearly more than fifty tall oil palm samples were 
measured. The difference between the two 
techniques is not statistically significantly tested by T-
Test. Therefore, laser measuring meter can be 
alternative height measuring tool for oil palm.

PHENOTYPIC ANALYSIS OF GRAIN 
ELONGATION TRAIT IN RICE
S. Syahidah 
Faculty of Plantation and Agrotechnology, 
UiTM Shah Alam 
syahidahsulaiman@gmail.com 

A high quality rice is defined by good aroma, long 
grain and moderate amylose content. Thus, the 
purpose of this study are to determine the grain 
elongation trait of rice samples from the local market 
and selected varieties. Together with the phenotypic 
variation of grain elongation trait especially on 
elongation ratio and alkali spreading value. The 
effects of artificial and natural ageing also 
determined on the selected rice varieties. Rice 
samples were bought from local market. And paddy 
varieties were obtained from MARDI Genebank 
Seberang Perai, Penang. From the results obtained, 
selected varieties were treated under artificial and 
natural ageing condition. The best artificial ageing is 
at the range of 1-3 hours and temperature between 
100°C-120°C. Furthermore, natural ageing at third 
month resulted in the highest elongation ratio 
compared to other storage duration. Lastly, selected 
varieties were used as parental materials to breed 
local variety with elongation trait. Normal rice 
elongates at elongation ratio of 1.4 whereas special 
quality rice usually elongates more than 1.6, and 
often reach more than 2.0. Inheritance study was 
conducted on the elongation ratio in 4 crosses of F2 
generations namely; MRQ74/MR219, MRQ76/
MR219, Mahsuri Mutant/MR219 and Basmati 370/
MR219. From the observed grains elongation ratio of 
all the 4 crosses, all the ratio fulfilled the expected 
ratio of 3:1 in F2 generations. Additional observation 
from the score of alkali spreading value in the F2 

generations showed that all grains after 23 hours 
being soaked in the alkali solution in the MRQ74/
MR219 and Basmati 370/MR219 were low ASV and 
high GT. While grains from MRQ76/MR219 and 
Mahsuri Mutant/MR219 crosses were in high ASV 
and low GT.

HYBRIDS PERFORMANCES AND HETEROSIS 
ESTIMATION IN F1 RICE GENERATION 
CROSSED AMONG SELECTED MALAYSIAN 
RICE VARIETIES  
Nur Suraya Abdullah 
Faculty of Plantation and Agrotechnology, 
UiTM Jengka
nursuraya.gf@gmail.com

The assessment of agronomic traits and heterosis 
value in eleven rice genotypes consisted of MRQ50, 
MRQ74, MRQ76, MR219, Mahsuri Mutant and 
Mahsuri Mutant 98 as parental lines and five rice 
combinations were conducted in MARDI Seberang 
Perai, Penang through conventional plant breeding. 
The main purpose of the study is to determine 
agronomic characters and heterosis value in F1 rice 
populations by comparisons with various parental 
lines. The results of the study indicated positive and 
negative heterosis value in some traits studied 
which provided beneficial information in selecting 
suitable rice combination to meet breeding 
purposed and obtained desired traits. Besides that, 
the correlation among agronomic characters also 
beneficial for plant breeders for selection of rice 
lines with better traits related to grain quality and 
high yield for future rice development program. 

SEMI-DWARF PALMS FOR IMPROVED 
HARVESTING EFFICIENCY
Siti Khadijah Mohd Rais
Sime Darby Research Sdn. Bhd., Banting
Siti.khadijah.rais@simedarby.com

Crop evacuation is the determining factor in 
obtaining high yield in oil palm plantation operation 
and harvesting fresh fruit bunches is the core of oil 
palm crop evacuation. When palms getting taller it 
requires more time and strength to harvest and 
finally becomes uneconomical to harvest. These are 
due to unavailability of skilled and strong harvesters, 
harvesting cost and time taken for harvesting. 
Slower height increment palms of semi-dwarf 
planting material can potentially minimize these and 
can also increase harvesting efficiency making it 
easier, faster and cheaper. Time-motion study 
showed reduction in harvesting time per palm for 
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semi-dwarf compared to the control. Based on the 
results, trunk height of 1 meter required harvesting 
time of 0.7 minutes per palm with 400 to 1000 
bunches harvested per day and trunk height of more 
than 3 meters required harvesting time of 2 to 6 
minutes per palm with 50 to 90 bunches harvested 
per day. Semi-dwarf planting material can also make 
identification for optimal ripeness easier and this can 
further contribute to higher oil yield. Semi-dwarf 
palms were shorter but it’s compensated by heavier 
bunch weight without sacrifice the overall fresh fruit 
bunch yield. 

MORPHOLOGY CHARACTERIZATION UNDER 
WATER STRESS AND GENETIC DIVERSITY 
ASSESSMENT OF IONIC RADIATION INDUCED 
MUTANT Oryza sativa LINES
Jeffry Junus
Faculty of Plantation and Agrotechnology, 
UiTM Shah Alam 

The effects of ionic radiation on MR219 Malaysian 
rice variety were assessed by characterizing the 
morphological variances under different water stress 
treatments. Three M3 ionic mutant rice lines ML-3, 
ML-10 and ML-30 were tested under least severe 
(T1), moderately severe (T2) and severest water 
stress treatment (T3). Results indicated ML-30 
performed significantly higher in terms of 100 grain 
weight and grain weight per plant in all three water 
stress treatments, while had similar performances 
compared to other rice lines in terms of flag leaf 
length, leaf length, number of leaves per plant, 
panicle length, number of panicles per plant and 
plant height. ML-30 was observed to performed 
significantly lower in terms of flag leaf width under 
the severest water stress treatment (T3). Genetic 
diversity assessment was conducted in between 
MR219, MR219-4, MARDI Aerobic Rice 1, ML-3, 
ML-10 and ML-30, by using 11 Inter Simple 
Sequence Repeats (ISSR) primers. The average 
polymorphism produced by the 11 ISSR primers was 
53.66%. Clustering analysis indicated the mutant rice 
lines were differentiated genetically compared to 
their parental rice variety MR219, evident by the 
construction of group A which consisted by only 
MR219 and Group B which was occupied by other 
mutant rice lines. ML-30 and MARDI Aerobic Rice 1 

were clustered together in cluster II with high 
similarity (0.808), while MR219-4 was differentiated 
from the ML-3 and ML-30 with low similarity of 0.707 
between each. ML-30 had potential to perform 
positively under water stress conditions, evident by 
the significantly higher 100 grain weights and grain 
weight per plant under all water stress treatments, 
and similar clustering with the aerobic rice variety 
MARDI Aerobic Rice 1.

ASSESSMENT OF GAMMA RAYS INDUCED 
VARIABILITY IN M2 AND M3 GENERATIONS OF 
GINGER (Zingiber officinale Roscoe)
Maryam Aqilah Mohd. Sharim
Faculty of Plantation and Agrotechnology, 
UiTM Shah Alam

Mutation breeding provides a powerful means of 
creating new and useful variability in ginger plant 
both in qualitative and quantitative characters. 
Morphological characterizations of mutants are 
necessary for the efficient use of the material 
through conventional methods or modern 
techniques. The success of induced mutation also 
depends on the selection of putative mutants based 
on phenotypic characters. A study was carried out 
for the assessment of variability induced by various 
doses of gamma irradiations (0, 5, 7, 9, 11, 13 Gy) 
in M2 and M3 progenies of Zingiber officinale 
Roscoe variety Bentong and Tanjung Sepat. Twelve 
selected mutants of the first generation of vegetative 
mutants were propagated in a greenhouse to obtain 
M2 and M3 generations. The phenotypic 
characteristics of these mutant gingers were 
recorded and compared with the first generation of 
mutant ginger. The parameters measured on mutant 
plants were plant height, number of leaves, number 
of shoots, length and width of leaves, day to 
flowering, leaf chloropyll mutation and fresh weight 
of rhizomes for both species. Chlorophyll mutations 
were observed which leaves showed the different 
types of chlorophyll mutations viz. albino, xantha 
and chlorina.  Based on the overall observation, the 
M2 and M3 showed similar morphological 
characteristics to the M1 generation of the mutant 
plant. The present study revealed that the utility of 
gamma rays has induced variability in ginger.
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Publications 2018

Transactions of Persatuan Genetik Malaysia, 
Number 9: PGM Plant Breeding Seminars and 
Conferences (2012-2018): A Consolidated Report
ISBN 978–967–16583–0–7
eISBN 978–967–16583–1–4

Plant breeding is the art and the science of 
improving the heredity of plants for the benefit of 
humankind. It uses a wide range of approaches 
including conventional breeding, quantitative 
genetics, Mendelian genetics, biotechnology, 
molecular biology and genomics for developing 
superior varieties of crop plants, and improving 
varietal performance and stability.

TPGM Number 9 is a consolidated report of the four 
Plant Breeding Seminars and Conferences held in 
2012, 2014, 2016 and 2018. The report traces the 
pgrogress of the seminars and conferences since 
the first seminar on plant breeding was started in 
2012 until present.

Transactions of Persatuan Genetik Malaysia, 
Number 8: Accelerating Synergies in Plant 
Breeding, Genetics and Biotechnology
ISBN 978–967–14943–8–7
eISBN 978–967–14943–9–4

A renowned plant breeder, Dr. Poehlman, provided a 
great quote about the art of plant breeding as “the 
breeder's skill in observing plants with unique 
economic, environmental, nutritional, or aesthetic 
characteristics.”  Since then many advances have 
been made in plant breeding science. Now powerful 
new tools are being utilised to supplement, although 
not to replace, the arsenal of the plant breeder, and 
have contributed to the sophistication and precision 
with which new crop varieties can be developed. 
Knowledge in numerous clssical and newly emerging 
fields is essential in the education of the modern 
plant breeder. Synergies in plant breeding, genetics 
and biotechnology can, therefore, accelerate plant 
breeder's success in developing new varieties.

TPGM Number 8 is a compilation of selected papers 
contributed to the Fourth International Plant Breeding 
Conference (IPBC2018) with the theme “Accelerating 
Synergies in Plant Breeding, Genetics and Biotech-
nology” held on 13-15 November 2018.
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