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Foreword  

 

Chairman 
Congress on Sustainable Agriculture and 
Food Security 2022 
 
Assalamualaikum Warahmatullahi Wabarakatuh, Peace be 

upon you. 

 
On behalf of the organising committee, it is a special honour for 

me to warmly welcome you to the Congress on Sustainable 

Agriculture and Food Security 2022 (COSAFS2022) held from 

21st to 24th September 2022 at The Waterfront Hotel, Kuching, 

Sarawak, Malaysia. 

 

This academia-industry congress is jointly organised by the Faculty of Agricultural and Forestry 

Sciences, Institute of Ecosystem Science Borneo (Ekosains Borneo) of Universiti Putra Malaysia 

Bintulu Sarawak Campus and the Ministry for Modernization of Agriculture and Regional 

Development (MANRED), for the first time. 

 

This congress is deliberated on the theme, “People, Planet, and Profit” and is an umbrella to three 

concurrent international conferences; the 2nd International Scientific Conference on Indigenous 

Crops 2022 (ISCIC2022), International Conference on Fisheries and Animal Sciences 2022 

(FISAS2022), and International Conference on Food and Industrial Crops 2022 (ICFIC2022).  

 

This event is an important platform for young-talented researchers and well-experienced 

researchers together in one place to share and reconnoitre related research work and innovations 

on managing agriculture sustainably and promoting food security. This platform is vital as a 

starting point to have fruitful discussion and reason for better action for long-lasting change and 

impact on agriculture and food security. 

 

COSAFS2022 will provide various conference sessions that include keynote, plenary, and invited 

speakers, as well as oral and poster presentations. We hope the diffusion of new and current 

knowledge and information on sustainable agriculture and food security from numerous 

speakers could ignite passion and thought-provoking dialogue. The organising committee will 

provide every possible effort to make sure all participants have a better conference experience. 

 

I thank you all and hope for the best, most enjoyable and academically very profitable. 

Dr. Zakry Fitri Bin Ab Aziz 
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Foreword  

 

Chairman 
2nd International Scientific Conference on 
Indigenous Crops 2022 
 

Assalamualaikum Warahmatullahi Wabarakatuh and Salam 
Sejahtera  
 
It is my great pleasure to welcome all distinguished delegates, 

speakers, guests, and participants to the 2nd International 

Scientific Conference on Indigenous Crops 2022 (ISCIC2022) 

hosted by Universiti Putra Malaysia Bintulu Sarawak Campus 

for the second time.  

 

Let me begin by thanking our co-organizer, the Ministry for Modernization of Agriculture and 

Regional Development Sarawak (MANRED), for jointly making this event successful. I would like 

to express my sincere appreciation to our kind sponsors for their generous contribution and 

support of this year’s conference.  

 

The conference is highlighting the theme of ‘People, Planet and Profit’ with four main tracks; (a) 

Wild Indigenous Plant Resources, (b) Food and Medicinal Potential of Indigenous Plants, (c) 

Utilization of Indigenous plants for Food and Non-Food Uses and (d) Future Crops: Production 

and Commercialization. The conference is generally intended to promote the knowledge of 

indigenous crops to encourage their commercial production and downstream application and to 

provide a platform for all stakeholders i.e., scientists, academics, industrial players, regulators, 

and the public, to share their knowledge concerning indigenous crops. 

 

We are privileged to have in so many distinguished experts from various agencies and industries. 

I believe that with commitments from all the participants, the conference will provide the 

necessary platform to discuss solutions, share views, and exchange scientific information and 

knowledge to encourage the development of indigenous crops.  

 

I would like to conclude by again thanking everyone involved in joining efforts and working very 

hard to ensure the success of this conference. I wish the event a great success and all guests and 

participants a most rewarding and enjoyable time in Kuching. Thank you. 

 

Happy conferencing! 

 
Associate Professor Dr. Noorasmah Binti Saupi  
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Foreword  

 

Chairman 
International Conference on Fisheries and 
Animal Sciences 2022 
 

Welcome! Selamat datang! Selamat datai! 
 

Dear colleagues, 

 

2021-will without doubt, be a year that most of us will be glad 

to leave behind. The year will be remembered for both malady 

and tragedy. The impacts of the global pandemic reverberated 

throughout all sectors and industries, nevertheless through the perseverance and tenaciousness 

that is the core strength on mankind we moved on and forward. In this spirit of perseverance, the 

idea for the Congress on Sustainable Agriculture and Food Security (COSAFS2022) was born, like 

a phoenix rising from the ashes of despair in 2021. COSAFS2022 brings together three concurrent 

international conferences under its wing and puts the ghost of 2021 far behind us. 

 

I would like to extend a warm welcome to everyone, to the first International Conference on 

Fisheries and Animal Sciences 2022 (FISAS2022). The main theme of the Congress highlights 

'People, Planet, and Profit' and for FISAS2022, the four main tracks are centered on diversity and 

conservation; animal health and production; feed nutrition and sustainable production. The 

three-day conference program focuses on a broad range of issues and challenges in the fields of 

livestock production, aquaculture and fisheries, veterinary science, biodiversity and economic 

impact.  

 

As a closing note I would like to extend my sincere gratitude to conference committee members 

who worked tirelessly to ensure the success of this congress. Moreover, we wish to thank our 

sponsors for making this COSAFS2022 possible. We hope that this congress marks the beginning 

of a new and fruitful chapter for all academicians.  Enjoy FISAS2022, a platform for scientists, 

policy makers and industry representatives to acquire new knowledge and exchange experiences 

about the latest research findings from different areas of animal science and fisheries and at the 

same time explore potential collaborations in future research. Finally, please do check out the 

many cultural attractions here in Kuching to get a glimpse of the beauty of Sarawak's culture.  

 

Enjoy the conference!  

 

Associate Professor Dr. Juriah Binti Kamaludeen 
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Foreword  

 

Chairman 
International Conference on Food and 
Industrial Crops 2022 
 

Welcome! 

 

Dear delegates, 

 

On behalf of the Organising Committee, we take great 

pleasure in welcoming you to the International Conference on 

Food and Industrial Crops (ICFIC2022) in Kuching, Sarawak, 

Malaysia. New approaches to complement traditional 

methods are needed in scientific research to feed an 

increasing world population, and monumental challenges that include climate change, poverty, 

and inequality are seemingly becoming ever more pressing for implementing practices that could 

improve food and industrial crop quality and yield while sustaining the natural resources that 

underpin industrial cropping. The Organising Committee has designed an exceptional program 

featuring many internationally recognised experts, addressing science and community aspects 

for PEOPLE, PLANET and PROFIT.  

 

There is an exciting mix of plenary sessions, symposia, exhibition, and poster sessions covering 

the major international topics in food and industrial crop science in our 2022 International 

Conference on Food and Industrial Crops that are embedded in the Congress on Sustainable 

Agriculture and Food Security program. We look forward to your lively participation. 

 

Please take advantage of the after-Congress tours and the social program to learn a little about 

Sarawak’s agriculture and strengthen your scientific networks. We know you will enjoy Kuching 

and our people’s warm hospitality as well as our local delicacies. We hope you take home some 

great memories of Malaysia beyond the city limits! We trust you will enjoy your visit and we know 

you will benefit greatly from your participation. 

 

Professor Dr. Patricia King Jie Hung 
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Plenary Session 
 

DAY 1: 21st SEPTEMBER 2022 (WEDNESDAY) 

Chairperson: Prof. Dr. Patricia King Jie Hung 

 

Ranyai 

Ballroom 

 

 

 

 

 

1400 – 1430  Plenary Speaker 1  
 

Dr. Harikrishna Kulaveerasingam  
Sime Darby Plantation Berhad 
 

Challenges and Opportunities of the Oil-Palm Industry in the 
Post-Pandemic Era 
 

1430 – 1500 Plenary Speaker 2 
 

Dr. Jon Hellin 
International Rice Research Institute (IRRI) 
 

Agricultural Innovation for Sustainable Paddy Farming  
 

Chairperson: Assoc. Prof. Dr. Juriah Kamaludeen 

1500 – 1530 Plenary Speaker 3 
 

Ms. Margaret Yap Lee Feng 
Satoyama Farm Sdn. Bhd.  
 

Organic Chicken Production  
 

1530 – 1600 Plenary Speaker 4 
 

Mr. Alvin Jap 
OSO Aquatech Sdn. Bhd. 
 

Industrial Revolution 4.0 in Aquaculture 
 

Chairperson: Assoc. Prof. Dr. Noorasmah Binti Saupi 

1600 – 1630  Plenary Speaker 5 
 

Dr. Chua Kim Aik  
Green World Genetics Sdn. Bhd. 
 

Sustainable Agriculture Towards Food Security  
 

1630 – 1700  Plenary Speaker 6 
 

Mrs. Noor Pahtiwi Bohari 
Sarawak Biodiversity Centre 
 

Biodiversity for Economic Growth: SBC’s Experiences 
 

Refreshments & Poster Viewing 
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 COSAFS2022  

 

Welcoming Dinner 
 

DAY 1: 21st SEPTEMBER 2022 (WEDNESDAY) 

 
1900 – 2000 

 
Arrival of Participants & Invited Guests 
 

Ranyai 
Ballroom 

 
2000 – 2200 

 
Welcoming Dance by Majlis Seni Sarawak 
 
Du’a Recitation & Dinner Starts 
 
Welcoming Speech by Dr. Zakry Fitri Ab. Aziz,  
Chairman of COSAFS2022 
 
Food Presentation by the Waterfront Hotel 
 
Dinner 
 
Performances 

• Sape 
• Singing 
• Sarawak Cultural Dance 

 
 

2200  
 

End 
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Roundtable Discussion 
 

 

 

 

 

 

 

 

 

 

DAY 2:  22nd SEPTEMBER 2022 (THURSDAY) 

 
0900 – 0930 

 
Arrival of Invited Guests 
Registration 
 

Kabu 
Room 

 
0930 – 0945  

 
Opening Remarks by Chairman YBhg. Prof. Datuk Dr. Mad 
Nasir Shamsudin 
 

 
0945 – 1115  

 
Roundtable Discussion @ COSAFS2022 
Food Security: Challenges and Opportunities 
 
Discussion Topics: 
 

1. A Global and National Issue 
2. Acknowledging Obstacles 
3. Providing Solutions 
4. Sarawak, Securing Food for the Nation 
5. The Way Forward 

 
 
1115 – 1130  

 
Concluding Remarks 
 

 
1130  

 
End 
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Closing Ceremony 
 

DAY 3: 23rd SEPTEMBER 2022 (FRIDAY) 

 
1040 – 1055  

 
The Arrival of Participants  
 

Ranyai 
Ballroom 

 
1055 – 1140  

 
The Arrival of  
YBhg. Prof. Dr. Shahrul Razid Sarbini, Campus Director 
YBrs. Dr. Zamri Rosli, Dean of Faculty of Agricultural and 
Forestry Sciences 
YBrs. Dr. Zakry Fitri Ab. Aziz, Chairman of COSAFS2022 
 
Closing Remarks by Campus Director, YBhg. Prof. Dr. Shahrul 
Razid Sarbini 
 
Montage Video 
 
COSAFS2022 Award Giving Ceremony 

• Best Oral Presentation 
• Best Poster Presentation 

 
 
1140  

 
End 
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Excursion 

 

  

DAY 4: 24th SEPTEMBER 2022 (SATURDAY) 

 
0645 – 0700 

 
Gather at the hotel lobby 
 

 
0700 – 0800 

 
Departure to Borneo Empurau Farm, Serian 
 

 
0800 – 0810 

 
Arrival at Borneo Empurau Farm, Serian 
 

 
0810 – 1130 

 
Briefing and visiting selected places (Aquaponics, Fertigation, Empurau 
cultivation) 
 

 
1130 – 1215 

 
Departure to Lepau Restaurant, Kuching 
 

 
1215 – 1400 

 
Lunch and prayer break 
 

 
1400 – 1500  

 

 
Departure to Kek Lapis Dayang Salhah 

 
1500  

 
Free and Easy Activity at Kuching Waterfront  
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Oral Presentations Schedule (ISCIC2022) 

 

DAY 2: 22nd SEPTEMBER 2022 (THURSDAY) 

0800 – 0830  Registration Foyer 

Track 1: Wild Indigenous Plant Resources 
Chairperson: Dr. Jessica Jeyanthi A/P James Antony 

Tubau 1  
& 2 

0830 – 0900  The Importance and Potential of Indigenous Crops and 
Food Security in Malaysia 
Prof. Emeritus Dato’ Dr. Abdul Latiff Mohamad 
(Universiti Kebangsaan Malaysia) 
 

0900 – 0920 Betel Leaf-based Agroforestry and Livelihoods of 
Indigenous People: A Case Study 
Assoc. Prof. Dr. Tapan Kumar Nath 
(University of Nottingham Malaysia) 
 

0920 – 0940 Traditional Ecological Knowledge of Orang Asli in 
Malaysia: The Utilization of Plant Tubers as Food 
Ms. Siti Nursyadiq Binti Anuar  
(Universiti Malaysia Terengganu) 
 

0940 – 1000 Molecular Identification of Bacteria with Quorum Sensing 
Inhibition Properties from Matang Mangrove Forest 
Reserve 
Dr. Kamariah Hasan 
(Quest International University) 
 

1000 – 1020 Development of Micropropagation Protocol on Borneo 
Sour Eggplant, Solanum lasiocarpum Dunal. for 
Multiplication 
Mr. Eldred Anak Embu 
(Universiti Putra Malaysia) 
 

1020 – 1040 Conservation Strategies for Medicinal Plants to Support 
Sustainable Use in Indonesia 
Dr. Ria Cahyaningsih  
(National Research and Innovation Agency, Indonesia) 
 

1040 – 1100 Refreshments & Poster Viewing 
Ranyai 

Ballroom 
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Track 2: Food and Medicinal Potential of Indigenous Plants 
Chairperson: Dr. Waseem Razzaq Khan 

 
Tubau 1 

& 2 

1100 – 1120 Indigenous Plant Resources of Sarawak: Research and 
Utilisation  
Dr. Maclin Anak Dayod 
(Department of Agriculture Sarawak) 
 

1120 – 1140 Zingiberaceae Species Used as Food and Traditional 
Medicine by Villagers in Kota Belud, Sabah, Malaysia 
Dr. Fadzilah Awang-Kanak 
(Universiti Malaysia Sabah) 
 

1140 – 1200 Characterization of Indigenous Durian (Durio graveolens 
and Durio oxleyanus) Genotypes: Relationship of 
Physicochemical and Aroma Properties with Sensory 
Profiling 
Ms. Gerevieve Bangi anak Sujang 
(Universiti Putra Malaysia) 
 

1200 – 1220 Nutritional Composition of Four Species of Wild Tubers 
Consumed by Indigenous People in Kuala Koh, Kelantan 
Dr. Tengku Rozaina Tengku Mohamad  
(Universiti Malaysia Terengganu) 
 

1220 – 1240 Modeling Respiration Rate of Dabai Fruit Stored in 
Different Packaging Films 
Dr. Siti Hajar Binti Ariffin 
(Universiti Putra Malaysia) 
 

1240 – 1300 Development of Functional Foods and Nutraceuticals 
using Selected Indigenous Fruits 
Assoc. Prof. Rona Camille M. Lizardo-Agustin 
(University of the Philippines Los Baños, Laguna, Philippines) 
 

1300 – 1400 Lunch Cafe 

Track 3: Utilization of Indigenous Plants for Food and Non-Food Uses 
Chairperson: Assoc. Prof. Dr. Tapan Kumar Nath  

Tubau 1 
& 2 

1400 – 1420 Edible Wild Plants in Sarawak 
Dr. Qammil Muzzammil Abdullah @ Meekiong B. Kalu 
(Universiti Malaysia Sarawak) 
 

1420 – 1440 Total Phenolic, Flavonoid, and Antioxidant Content in Five 
Selected Indigenous Food Flavouring Plants in Sarawak 
Ms. Nurul Aisyah Binti Yusli 
(Universiti Putra Malaysia) 
 

1440 – 1500 The Quality of Dried Midin Fern (Stenochlaena palustris) 
After Rehydration 
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Mrs. Rajmah Muzli Razili 
(Department of Agriculture Sarawak) 
 

1500 – 1520 Browning in Relation to Phytochemical Content and 
Enzymatic Activity in Terap (Artocarpus odoratissimus) 
During Postharvest Ripening 
Ms. Isniti Anak Richard 
(Universiti Putra Malaysia) 
 

1520 – 1540 Physicochemical Properties of Durian (Durio zibethinus) 
and Jackfruit (Artocarpus integer) Seed Flour 
Dr. Irine Runnie Anak Henry Ginjom  
(Swinburne University of Technology Sarawak Campus) 
 

1540 – 1600 Wild Tuber as a Food Source Among Bateq and Semoq Beri 
Tribes in the East Coast of Peninsular Malaysia 
Assoc. Prof. Dr. Jamilah Mohd Salim @ Halim 
(Universiti Malaysia Terengganu) 
 

1600 – 1620 Exploration of Plant Growth-Promoting Endophytic 
Bacteria from the Roots of Forest Plant Uncaria borneensis 
Mr. Ali Haidar Al Karrar Bin Abdul Rahim  
(Universiti Putra Malaysia) 
 

1620 – 1700 Refreshments & Poster Viewing 
Ranyai 

Ballroom 

End of Day 2 
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DAY 3: 23rd SEPTEMBER 2022 (FRIDAY) 

Track 4: Future crops: Production and Commercialization 
Chairperson: Assoc. Prof. Dr. John Keen Chubo 

Tubau 1 
& 2 

0840 – 0900  Commercialization of Indigenous Crops: Aspects of 
Research and Cultivation of Products 
Dr. Mohd Norfaizal Bin Ghazalli 
Malaysian Agriculture Research and Development Institute 
 

0900 – 0920 Preliminary Evaluation of Midin, the Edible Fern of 
Sarawak, Malaysia as a Potential Prebiotic Ingredient 
Ms. Lim Hui Zi 
(Universiti Putra Malaysia) 
 

0920 – 0940 Development and Characterization of Noodles Fortified 
with Dabai Fruit Powder (Canarium odontophyllum Miq.) 
Ms. Farah Syahirah Binti Abdul Shukri 
(Universiti Putra Malaysia) 
 

0940 – 1000 Production of Mycelium-Based Composite Using Sago 
Waste for Packaging Application 
Mr. Muthukumaaran A/L Manickam  
(Universiti Putra Malaysia) 
 

1000 – 1020 Wild Almond (Irvingia malayana Oliv.) Drink: A Possibility 
of Alternatively Healthy Beverage and its Characterization 
Dr. Utthapon Issara  
(Rajamangala University of Technology Thanyaburi, Thailand) 
 

1040 – 1130 Closing Ceremony  
Ranyai 

Ballroom 

1130 – 1400 Lunch Cafe 

End of Day 3 
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Oral Presentations Schedule (FISAS2022) 

 

DAY 2: 22nd SEPTEMBER 2022 (THURSDAY) 

0800 – 0840 Registration Foyer 

Track 1: Diversity and Conservation 
Chairperson: Dr. Wan Zabidii Wan Morni 

Tubau 3 
 

0840 – 0900 Rebuilding Marine Life: A Significance Challenge and Duty 
of Ethics. 
Assoc. Prof. Dr. Sukree Hajisamae 
(Prince of Songkla University, Thailand) 
 

0900 – 0920 Preferences of Fish Keeping Among Ornamental Fish 
Keepers in Melaka, Malaysia 
Dr. Izharuddin Shah Kamaruddin 
(Universiti Putra Malaysia) 
 

0920 – 0940 Behavioural Study of Indigenous Fighting Fish from 
Sarawak, Betta lehi 
Mr. Mohd Armeen Zulkanaini 
(Universiti Malaysia Sarawak) 
 

0940 – 1000 Assessing the Potential Impact of Alien Fish, Amazon 
Sailfin Catfish (Pterygoplichthys pardalis) in Langat River 
using the Generic Impact Scoring System (GISS) 
Mr. Nabil Arif Mohamed 
(Universiti Selangor) 
 

1000 – 1020 Diversity and Distribution of Indigenous Betta Fish of 
Sarawak 
Mr. Jeffery Anak Mahmud 
(Universiti Malaysia Sarawak) 
 

1020 – 1040 The Occurrence of Five Introduced Fish Species from a 
Lowland River System in Sarawak, Borneo 
Dr. Jongkar Grinang 
(Universiti Malaysia Sarawak) 
 

1040 – 1100 Refreshments & Poster Viewing 
Ranyai 

Ballroom 

Track 2: Animal Health and Production 
Chairperson: Assoc. Prof. Dr. Juriah Binti Kamaludeen 
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1100 – 1120 Ruminant Production in Sarawak: Current State and 
Future Outlook and Challenges 
Dr. Sajem Jinim 
(Department of Veterinary Services Sarawak) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Tubau 3 

1120 – 1140 
 

Susceptibility of Mafriwal Calves to Gastrointestinal 
Parasitism in Comparison to the Lactating and Dry Cows 
Dr. Basripuzi Nurul Hayyan Hassan Basri 
(Universiti Malaysia Kelantan) 
 

1140 – 1200  Hypo-osmotic Swelling Test (host) on Buck Semen 
Supplemented with Stingless Bee Honey 
Ms. Siti Aisyah Sidik 
(Universiti Malaysia Sabah) 
 

1200 – 1220  
 

Host Cell Responses of Mice to Different Severity of 
Haemotropic Mycoplasma ovis Infection 
Dr. Bura Paul Thlama 
(Universiti Putra Malaysia) 
 

1220 – 1240  The Packed Cell Volume and Peripheral Eosinophil Count 
of Different Age Groups of Mafriwal Cattle were Unaffected 
by Haemoparasite Infections 
Ms. Nur Sabrina Ahmad Mustaza 
(Universiti Malaysia Kelantan) 
 

1240 – 1300 Ecological Health Status of a Deltaic Estuary of North-
Western Borneo, East Malaysia 
Mr. Muhammad Golam Mustafa 
(Universiti Putra Malaysia) 
 

1300 – 1400 Lunch Cafe 

Track 3: Feed and Nutrition 
Chairperson: Ts. Dr. Suhaili Bin Mustafa  

 
 

Tubau 3 

1400 – 1420 Future Trends in Livestock Feeding for Sustainable 
Production  
Prof. Dr. Abdul Razak Alimon 
(Universitas Gadjah Mada, Indonesia) 
 

1420 – 1440  Effects of Urea-Treated Oil Palm Frond on in-Vitro Rumen 
Fermentation using Gas Production Technique 
Mr. Saminathan A/L Poothan Mookiah 
(Malaysian Palm Oil Board) 
 

1440 – 1500  Detrimental to Ruminants, Beneficial to Poultry: 
Brachiaria decumbens Supplementation Enhanced the 
Production Performances of Broilers  
Dr. Eric Lim Teik Chung 
(Universiti Putra Malaysia) 



 

  16 

 

 COSAFS2022  

 

1500 – 1520  Effects of Dietary Palm Pressed Fibre Oil on the 
Performance and Egg Production of Laying Hens 
Mr. Muhammad Amirul Asraf Bin Fuat 
(Malaysian Palm Oil Board, Selangor) 
 

1520 – 1540  Improving the Viability of Local Grain Corn Production for 
Poultry Feed with Research and Development 
Dr. Ainu Husna M S Suhaimi 
(Malaysian Agricultural Research and Development Institute, 
Selangor) 
 

1540 – 1600  Digestive Evaluation of Oil Palm Empty Fruit Bunch 
Treated with Ganoderma lucidum as Total Mixed Ration in 
Goats 
Ms. Beann Giloi Yapp 
(Universiti Malaysia Sabah) 
 

1600 – 1620  Effects of Crab Shell Waste as Feed on Growth Performance 
and Coloration of Siamese Fighting Fish (Betta splendens) 
Ms. Nurul Ashikin Mohamad Zuki 
(Universiti Sultan Zainal Abidin, Terengganu) 
 

1620 – 1640  Effects of Engkabang Butter Oil (Shorea macrophylla) as 
Lipid Source on Growth Performances of Javan Mahseer 
Fingerlings (Tor tambra) 
Mr. Aidil Ikhwan Redhwan 
(Universiti Sultan Zainal Abidin) 
 

1640 – 1700 Refreshments & Poster Viewing 
Ranyai 

Ballroom 
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DAY 3: 23rd SEPTEMBER 2022 (FRIDAY) 

Track 4: Sustainable Production 
Chairperson: Dr. Tan Toh Hii  

Tubau 3 

0840 – 0900 Prospect on Oyster Culture in Malaysia  
Dr. Nur Leena Wong Wai Sin 
Universiti Putra Malaysia 
 

0900 – 0920  Catch Composition of Destructive Fishing Gear Used in 
Acetes spp. Trapping at Miri Coastal Waters, Sarawak 
Assoc. Prof. Dr. Siti Akmar Khadijah binti Ab Rahim 
(Universiti Malaysia Sarawak) 
 

0920 – 0940  Designing a Fish Diversity Study Beyond Check-Listing 
Dr. Mohd Zafri Hasan 
(Universiti Putra Malaysia) 
 

0940 – 1000  Peatland Fish Communities of Ayer Hitam Utara Forest 
Reserve, Muar, Johor 
Ms. Haslawati Baharuddin 
(Fisheries Research Institute, Sarawak) 
 

1000 – 1020  Yellow Pufferfish of Sarawak, Malaysian Borneo: 
Sustainable Fishery and Aquaculture Potential for Food 
Security 
Dr. Ahmad Syafiq Ahmad Nasir 
(Universiti Malaysia Sarawak) 
 

1020 – 1040  Stingless Bee Propolis Extract as a Feed Additive to 
Improve Growth Performance and Beneficial Intestinal 
Microbial Composition of Japanese quail (Coturnix 
japonica) 
Ms. Louisiana Lulu Lukas 
(Universiti Putra Malaysia) 
 

1040 – 1130 Closing Ceremony  
Ranyai 

Ballroom 

1130 – 1400 Lunch Cafe 

                                                End of Day 3 
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Oral Presentations Schedule (ICFIC2022) 

 

DAY 2: 22 SEPTEMBER 2022 (THURSDAY) 

0800 - 0840 Registration Foyer 

Track 1: Crops Production and Environment 
Chairperson: Dr. Keeren A/L Sundara Rajoo  

 Ranyai 
Ballroom 

0840 – 0900  An Overview of Rapeseed Industry in China: Present and 
Future 
Prof. Dr. Jiang Li Xi  
(Zhejiang University, China) 
 

0900 – 0920 Modelling Climate and Soil Suitability Analysis for Oil Palm 
(Elaeis guineensis) Production in the Peninsular Malaysia  
Mr. Ahmed Abubakar  
(Universiti Putra Malaysia) 
 

0920 – 0940 Some Factors Affecting the Properties and Application of 
Rice Biochar 
Dr. Daljit Singh A/L Karam Singh 
(Universiti Putra Malaysia) 
 

0940 – 1000  Effect of Short Term Combined Organic and Inorganic 
Fertilizer on Plant Growth, Soil Response, and Microbial 
Activity Toward Crude Palm Oil Yield 
Dr. Siti Suliza Binti Salamat 
(Universiti Malaysia Sabah)   
 

1000 – 1020  Significance of Papaya (Carica papaya) WRKY2 
Transcription Factor in Salinity Stress Response 
Ms. Sarannia A/P Thanganathan 
(Quest International University, Malaysia) 
 

1020 – 1040  Isolation of Endophytic Bacteria from Palaquium maingayi 
Roots and Their Ability to Promote Plant Growth 
Mr. Muhammad Harith Iskandar Pakasa 
(Universiti Putra Malaysia)  
 

1040 – 1100  
 

Refreshments & Poster Viewing 
 

Ranyai 
Ballroom 
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Track 2: Agriculture Policies and Practices 
Chairperson: Dr. Suziana Binti Hassan  

 
 Ranyai 

Ballroom 

1100 – 1120  Advancement in Rice Farming Technology for Coping with 
Food Insecurity and Climate Change  
Prof. Dr. Mohd Razi Ismail 
(Universiti Putra Malaysia) 
 

1120 – 1140  Current Prospects on Sustainable Agroforestry in Malaysia: 
The Potential and Challenges with Climate Change and 
REDD+ Policies 
Mr. Darell Nadeng Dominic 
(Centre for Research on Plants Sarawak) 
 

1140 – 1200  Insight of Food Physics and Modelling of Post-COVID–19 
Food Production Index in Nigeria 
Mrs. Aishat Yusuf  
(University of IIlorin, Nigeria)   
 

1200 – 1220  Maximizing Yield Potential Through Genetic Purity 
Assurance of Oil Palm Planting Materials – A Sime Darby 
Plantation Perspective 
Mrs. Hafiza Binti Abidin 
(Sime Darby Plantation Berhad) 
 

1220 – 1240  The Solution for Infertile Converted Rocky Land in Bengoh 
Resettlement Area – Hydroponic Farming Method 
Dr. Lau Wai Kun 
(Swinburne University of Technology, Malaysia) 
 

1240 - 1300 Food Insecurity in Rich Resource State: The Case of Sabah 
Mrs. Faridah Suffian  
(Institute for Development Studies, Malaysia) 
 

1300 – 1400 Lunch Cafe 

Track 3: Food Safety and Security 
Chairperson: Dr. Muhammad Huzaifah Bin Mohd Roslim  

 
 Ranyai 

Ballroom 

1400 – 1420  Research Advancement in Oil Palm Breeding 
Dr. Meilina Ong-Abdullah 
(Malaysian Palm Oil Board) 
 

1420 – 1440 National Food Crisis – How FELDA Contribute to This?  
YM Raja Faridah Binti Raja Ahmad 
(Federal Land Development Authority, Malaysia) 
 

1440 – 1500 Establishment of In Vitro Asparagus officinalis Cultures 
Ts. Dr. Ranjetta Poobathy 
(Quest International University, Malaysia) 
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1500 – 1520 Effect of Nutrient Priming on the Germination, Growth, and 
Nutritional Values of Amaranthus cruentus 
Ts. Dr. Wendy Liu Ying Ying 
(Quest International University, Malaysia) 
 

1520 – 1540 Nitrate in Leafy Vegetables Grown Using Hydroponic 
System 
Mrs. Irna Syairina Binti Sahari 
(Department of Agriculture, Sarawak)  
 

1540 - 1600 Predicted Glycaemic Index of Food Formulated Using Native 
and Modified Sago (Metroxylon sagu) Starches 
Mr. Mohd Alhafiizh Bin Zailani 
(Universiti Putra Malaysia) 
 

1600 – 1620 The Effect of Different Application Rates of Trichoderma 
Biofertilizer on the Growth Performance of Green Mustard 
(Brassica juncea L.) in Soil Amended with Empty Fruit 
Bunch (EFB) Compost 
Mrs. Zubaidah Binti Yusop 
(Universiti Teknologi MARA Cawangan Sarawak) 
 

1620 - 1640 Survival and Growth of Salmonella enterica in Date Paste 
and Syrup at Different Storage Temperatures 
Assoc. Prof. Dr. Amin Naser Olaimat 
(The Hashemite University, Jordan) 
 

1640 - 1700 Refreshments & Poster Viewing 
Ranyai 

Ballroom 

End of Day 2 
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DAY 3: 23rd SEPTEMBER 2022 (FRIDAY) 

Track 4: Human Dimensions and Agricultural Technology  
Chairperson: Prof. Dr. Patricia King Jie Hung  

Ranyai 
Ballroom 

0840 – 0900  Challenges of Banana Cultivation and Bio-Based 
Technology Use Among Smallholders in Malaysia 
Dr. Nurzatil Sharleeza Binti Mat Jalaluddin 
(Universiti Malaya) 
 

0900 – 0920  A Case Study of Technology Adoption Through Asset-Based 
Community-Led Development (ABCD) in a Rice Farming 
Rural Community – Bario, Sarawak 
Ms. Sam Mei Jean 
(UOW Malaysia KDU University College) 
 

0920 – 0940  COVID-19 Impact on Malaysian Oil Palm Industry 
Mr. Kannesan A/L Manayah @ Joseph Kannesan 
(Universiti Putra Malaysia) 
 

0940 – 1000 Cluster Farming Model (CFM): Empowering Agrofarmers in 
the Era of COVID-19 Pandemic 
Dr. Norhayati Binti Ab Manaf 
(Universiti Malaysia Terengganu) 
 

1000 – 1020  Empowering the Agriculture Sector with Digital AgTech 
Adoption 
Mr. Navin A/L Sinnathamby 
(Malaysia Digital Economy Corporation) 
 

1020 – 1040  Smart Agriculture in the Developing Countries 
Prof. Dr. El-Sayed Said Mohamed 
(National Authority for Remote Sensing and Space Sciences, 
Egypt) 
 

1040 – 1130  Closing Ceremony 
Ranyai 

Ballroom 

1130 – 1400 Lunch Cafe 

End of Day 3 
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List of Poster Presentations and Presenters (ISCIC2022) 

 

Code  Poster Title Presenter 

CP1 
Salinity Stress Mitigation to Wheat by Biofilm-Forming Brevibacterium 

halotolerans (FAB3) Isolated from Wheat Rhizosphere 

Dr. Firoz Ahmad 

Ansari 

CP2 
The Checklists of Insects Associated with the Sarawak Indigenous 

Eggplant, Terung Asam (Solanum lasiocarpum Dunal.) 

Dr. Muhamad 

Azmi Mohammed 

CP3 Seaweed Caulerpa lentilifera: A Potential Sustainable Food Source 

Mohd 

Fakhrulddin Bin 

Ismail 

CP4 
Synergistic Effects of Growth-Promoting Microorganisms on Seedling 

Production of Terap (Artocarpus odoratissimus Blanco) 
Goh Ei Ping 

CP5 
Terap Seeds: A Promising Source of Nutrients and Oil with Functional 

Properties 

Dr. Shiamala Devi 

Ramaiya  

CP6 
Characterization of Ralstonia solanacearum Causing Bacterial Wilt 

Disease in Borneo Terung Asam 

Farah Eziana 

Binti Sharaman  

CP7 
The Flower Development of Crystal Longan (Pometia pinnata J.R. Forst. 

& G. Forst) 

Angeline Limok 

Ak Mong 

CP8 
Utilization of Indigenous Plant Species as Crafts Among The Ibans in 

Bintulu, Sarawak 

Nurul Aisyah 

binti Yusli 

CP9 
Ethnobotanical Documentation on Plant-Based Food Wrapper Used By 

The Communities In Sarawak 

Assoc. Prof. Dr. 

Noorasmah Saupi 

CP10  
Effect of Storage Period and Temperature on External Quality of Durian 

Nyekak (Durio kutejensis (Hassk.) Becc.) 
Pearlycia Brooke 

CP11 
Wild Edible Plants Used as Food Source by The Melanau Community in 

Balingian, Mukah 

Zahora Binti 

Ismail 

CP12 
Investigation of Local Palm Hearts (Umbut) as Potential Prebiotic 

Ingredients using In Vitro Colon Model Experimentation 
Chai Lee Ling 

CP13  

Efficacy of Jerangau merah (Bosenbergia stenophylla) 

Formulation and Trichoderma Inoculant for Suppressing of 

Collectotrichum Associated Disease in Chilli (Capsicum annum) 

in Fertigation System 

Calson Gimang 

Anak 

Bujang@Endawie 

CP14  
Inhibitory Effect of Boesenbergia stenophylla (Jerangau Merah) 

Extracts on Phytopathogenic Fungus Fusarium 

Dr. Franklin 

Ragai Kundat 

CP15  
Enhancing Germinability and Seedling Growth of Glutinous 

Paddy using Chitosan and Different Percentage of Compost  

Dr. Muhammad 

Huzaifah Bin 

Mohd Roslim 
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CP16 
Heterogeneity in Underutilized Fruits of Crystal Longan 

(Pometia pinnata J.R. Forst & G. Forst) in Sarawak 

A. Vignisvary  

Arumugam 

CP17 Effect of Sago Fermentation on Fecal Water Cytotoxicity Level  
Kathleen 

Michelle Mikal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  24 

 

 COSAFS2022  

 

List of Poster Presentations and Presenters (FISAS2022) 

 

Code  Poster Title Presenter 

FFP-01 
A Mouth Morphological Development of Hilsa (Tenualosa ilisha) 

Larvae Collected from Meghna Estuary, Bangladesh 

Md Golam Sajed 

Riar 

FFP-02 Horshoe Crab Carapace as Functional Food 
Dr. Farah Izana 

binti Abdullah 

FFP-03 

Diversity and Distribution of Freshwater Gastropods (Mollusca: 

Gastropoda) in the Selected Freshwater Stream Betong, Sarawak, 

Malaysian Borneo 

Dr. Hadi Hamli 

FFP-04 
Socio-Economic Impacts in Fishing Incentive Recipients Among 

Fishermen 

Ahmad Zairy bin 

Zainol Abidin 

FFP-05 
Effects of Dietary Oil Palm Carotene on Colour Intensity of Giant 

Freshwater Prawn (Macrobrachium rosenbergii) 
Abidah Md Noh 

FFP-06 
Fish Assemblages in Artificial Drainage Systems Across Oil Palm 

Plantation Development Phases on Peatland 
Angie Anak Sapis 

FFP-07 
Fish Diversity of Headwater Streams in Multiple Land Use 

Influence in Southwestern Sarawak, Malaysian Borneo 

Dr. Jongkar 

Grinang 

FFP-08 

Geometric Morphometric Analysis of Two Cyprinids 

(Cypriniformes, Cyprinidae, Barbodes) from Headwater 

Streams of Southwestern Borneo: Exploring Variability of 

Population and Phenotype 

Dr. Jongkar 

Grinang 

FFP-09 
Short-Term Storage of Japanese Koi (Cyprinus Carpio) Sperm 

and Its Egg Fertilization Ability   

Dr. Chew Poh 

Chiang 

FFP-10 Revolution in Monitoring Invasive Fish by Using Edna: A Review 

Shatha Prkhash 

A/L Anand 

Prakash 

FAP-01 
Preparation and Nutritional Evaluation of Yeast-Fermented 

Herbs Formulation for Chicken Additive 
Ann Anthony 

FAP-02 

Knowledge, Attitude, and Preventive Practice of Leptospirosis 

Among Bintulu Residents in Selected Urban Area of Bintulu, 

Sarawak 

Ts. Dr. Suhaili 

Bin Mustafa 

FAP-03 

Ethnoveterinary Plants and Their Use in Promotion of 

Livestock Health Treatment in Sarawak Borneo: Preliminary 

Study 

Assoc. Prof. Dr 

Juriah 

Kamaludeen 
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FAP-04 
Factors Influencing the Behavioral Intention to Use Livestock 

Feed Mobile Apps: A Systematic Literature Review 

Fazwa binti 

Mohd Fadzilah 

FAP-05 
Eco-Sustainable Production of Bioactive Sialylated-Mucin 

(Siamuc) Glycopeptide from Edible Bird’s Nest Co-Product 
Tan Hui Yan 

FAP-06 
Effects of Feeding the Herb Misai Kucing (Othosiphon 

stamineus) on the Meat Quality of Broiler Chickens 

Dr. Masnindah 

Malahubban 
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List of Poster Presentations and Presenters (ICFIC2022) 

 

Code Poster Title Presenter 
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Beneficial Bacteria Isolated from Soil Amended with Biochar of Pot 

Grown Pepper Vines 

Mohd Dzeryl 

Dzuraini 

IP2 
Rooting Potential of Black Pepper (Piper nigrum L.) Stem Cuttings 

After Treated with Glucose, Sucrose, and Fructose 

Nur Natasya 

Ilyanis Binti Idris 

IP3 
Observations on the Pathogenesis of Trichoderma longibrachiatum on the 
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Nul Hakim Bin 

Mohd Sazali 

IP4 
Natural Resources Conservation for Human Well-Being in Gunung 

Mulu National Park 

Dr. Suziana Binti 

Hassan 

IP5 
Can Online Agriculture Courses Encourage University Students to Practice 
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Dr. Keeren A/L 

Sundara Rajoo 

IP6 
Rancidity of Ginger Floss (Serunding halia) Cooked with Different 

Cooking Oils 

Rajmah Muzli 

Razili 

IP7 

Effects of Different Combination Rates of Banana Pseudostem 

Compost and Commercial Fertilizer on Growth and Yield of 

Cucumber 

Siren Anak 

Linggang 

IP8 
Uptake and Distribution of Carbofuran and its Metabolite in 

Watermelon (Citrullus lanatus) 

Christine Anak 

Jinang 

IP9 
Physico-Chemical Characteristics of Crosslinked-Biofilm Made 

from Passiflora Edulis Waste 

Ts. Dr. Nozieana 

Binti Khairuddin 

IP10 
Influences of Spacing and Accessions on Growth and Yield Quality 

of Broccoli Under Protected Rain Shelter Fertigation in Lowland 

Patricia Rachel 

Anak Rooney 

IP11 
Antagonistic Activity of Potassium Sorbate Against Postharvest 

Black Rot of Pineapple 

Angelyn Melaya 

Anak Kloni 

IP12 

Decipher Lignocellulose Digestion Mechanism of Coptotermes 

curvignathus Based on Carbohydrate-Active Enzymes Profile 

Using the Metatranscriptomic Approach 

Prof. Dr. Patricia 

King Jie Hung 

IP13 
A Case Study for Post-Harvest Losses Assessment in Watermelon 

Supply Chain for Securing Food Security  
Suhana Safari 

IP14 
Challenges Threatening the Profitability of Pepper (Piper nigrum) 

Farmers: A Case Study at Leku Kulit, Sungai Asap, Belaga, Sarawak 

Prof. Dr. Patricia 

King Jie Hung 

IP15 

Towards Bamboo Industry Development in Sarawak: Evaluation 

on Survivorship and Field Growth Attributes of Four Selected 

Bamboo Species 

Dr. Mugunthan 

A/L Perumal 
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Establishment of In Vitro Propagation Protocol for Conservation of 

Black Turmeric (Curcuma caesia): An Endangered Curcuma 

Species 

Nur Haida 

Syazana Binti 

Zainol 

IP17 Artificial Multiplication Method of Stingless Bee Colony 
Jisia Anak 

Jimbau 

IP18 

Malaysian Good Agricultural Practices (MyGAP) Certification 

Implementation and Pesticide Residues Monitoring: The Scenario 

in Sarawak 

Lai Lee San 

IP19 
A Preliminary Study on the Food Safety Knowledge, Attitude and 

Self-Reported Practices of Consumers in Bintulu, Sarawak 

Dr. Tunung 

Robin 

IP20 

Factors Contributing to Oil Palm Pollinator Weevil Elaeidobius 

kamerunicus Emergence Volume from Post Anthesising Male 

Inflorescence 

Saharul Abillah 

Bin Mohamad 

IP21 
The Effects of Set-Aside Forest Patches in Oil Palm-Dominated 

Landscape on Bird Biodiversity 

Bettycopa Anak 

Amit 

IP22 
Effects of Exogenous Hormones on Berry Production in Sarawak 

Pepper (Piper nigrum) in cv. Kuching 

Assoc. Prof. Dr. 

Noorasmah Binti 

Saupi 

IP23 Superabsorbent Polymer Hydrogels for Sustainable Agriculture 
Dr. Oladosu 

Yusuff Abisola 

IP24 
Matang Mangrove Forest Reserve (MMFR) Productivity and 

Nitrogen Loading 

Dr. Khan 

Waseem Razzaq 

IP25 Urban Farming Contribution to Shorten Food Supply Chain 
Aimi Athirah 

Binti Ahmad 

IP26 
In Vitro Antifungal Activity of Selected Plant Extracts Against 

Phytopathogenic Fusarium Fungi 
Kwan Yee Min 

IP27 
Functional Characterisation of Mesocarp-Specific Promoter 

Candidates from Oil Palm 

Siti Suriawati 

Badai 

IP28 

Relationship Between Personality Traits, Knowledge, Practice and 

Logistic Towards Productive Malaysian Cocoa Farmers (PMCF) 

Work Performance in Sarawak, Malaysia 

Winoryantie 

Binti Sulaiman 

IP29 
Monitoring Soil Moisture and Electrical Conductivity in a Black 

Pepper Pot Experiment Using Low-Cost Plant Sensor 

Nurfika Binti 

Sudirman 

IP30 

Optimization of Different Auxin and Cytokinin Combination in 

Nutrient Medium for Establishment of Optimal In Vitro Multiple 

Plantlet in Ficus carica L. cv Siyah Orak 

Dr. Jessica 

Jeyanthi A/P 

James Antony 

IP31 Physical Properties of Safawi, Sukkari and Medjool Dates 

Nashratul Shera 

Binti Mohamad 

Ghazali 

IP32 
An Overview of the Key Ingredients Commonly Utilized in the 

Commercially Available Sports Energy Gels 

Syahrul Anis 

Hazwani Binti 

Mohd Baroyi 
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IP33 
Physicochemical and Texture Profile Analysis of Gummy Candy 
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Nor Atikah 

Husna Binti 

Ahmad Nasir 

IP34 
Preparation of Invert Emulsion Containing Metarhizium anisopliae 

as a Biocontrol for Red Palm Weevil 

Dr. Noor Azlina 

Mazdor 

IP35 
Cost Benefit Analysis of Multi-Species Agroforestry for Sustainable 

Development in Malaysia 

Wan Mohd 

Ridhwan Bin 

Wan Mohd 

Hanizan 

IP36 

Plant Growth Promoting Activities of Endophytic and Epiphytic 

Methylorubrum sp. Isolated from Palm Oil (Elaeis guineensis) 

Leaves 

Ts. Dr. Ainihayati 

Binti Abdul 

Rahim 

IP37 The Potential and Perception of Liberica Coffee Industry 
Nik Rahimah 

Binti Nik Omar 

IP38 
Sustainable Sime Darby Plantation Palm Oil Mill Economic 

Circularity Potentials  

Mohammed 
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SUSTAINABLE AGRICULTURE TOWARDS FOOD SECURITY 

 
 Chua Kim Aika,* and Fakhrul Anwar Zainolb  

 
aGreen World Genetics Sdn. Bhd. 

  bFaculty of Business and Management, Universiti Sultan 

Zainal Abidin, Terengganu, Malaysia 

 

*E-mail: kimaik.chua@gwgenetics.com 

 

The world faced a potential food shortage crisis during and post- 

Pandemic COVID19. As governments rushed to combat the 

spread of COVID-19, trade disruptions signaled the potential 

collapse of our global food distribution network. The focus on 

how we can tackle the challenge of sustainably feeding a global population of 10 billion by 2050 

is now intensified. This growing population will put enormous pressure on land, water, and food 

resources. The food requirement will be increased by 60%, and arable agricultural land is 

shrinking. It is clear that food security is becoming a most important agenda worldwide, not only 

in developing countries but also in the developed world. Food insecurity is a common problem 

among low-income households in developing countries, including Malaysia. Hence to address 

food security challenges, investment in sustainable agriculture is the best weapon against hunger 

and poverty.  The global phenomenon does affect Malaysia agriculture industry. It recorded 

deficit food import bills every year, and it increased annually by 6.5%. Besides that, the self-

sufficient level for major items for food security, including rice, grain, corn, and vegetables, 

recorded self-sufficient levels at 70%, 2%, and 75%, respectively. This food crisis challenges got 

worst during the pandemic Covid 19, especially for Rice. When exporting countries stop their 

export to reserve for their own country consumption, it will affect the major essential food prices 

and food security. Similar to other industries, stakeholders in the agriculture industry are not 

protected from market disruptions arising from changing consumer behaviour and business 

innovation. From farmers to investors and the government, industry players across all areas of 

the value chain need to be aware of the impact and take them into consideration. In view of the 

current scenario in Malaysia, we need to be focused on the total food value chain, total solution, 

and seed system. Particularly in the seed system, the seed is fundamental to the total value chain. 

High-quality seed is the most important input for productive agriculture, and the emphasis on 

developing high-yielding seeds is crucial. The seed industry in Malaysia is falling behind, is not 

well developed, and is still in the early phase of development. The seed industry has rarely been 

an empirical setting for research, while within this research area, together with the availability of 

unique resources is presumed to promote industry development. In addition to harmonization of 

the total food value, the objectives of attaining food security, improving farmer’s income, creating 

job opportunities for young graduates, and enabling farmer’s produce to reach consumers at the 

right place and time will be achievable.  
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BIODIVERSITY FOR ECONOMIC GROWTH: SBC’S 

EXPERIENCES 

 

Noor Pahtiwi Bt Bohari* and Margarita Naming  

 

Sarawak Biodiversity Centre, KM20 Jalan Puncak Borneo, 93990 

Sarawak, Malaysia  

 

*E-mail: pahtiwib@sbc.org.my 

 

Sarawak with its rich biodiversity and knowledge from the 

diverse ethnic communities, has great potential for the 

discovery of natural ingredients to be developed into bio-

products for cosmeceuticals, nutraceuticals, and 

pharmaceuticals industries. Traditionally, the ethnic communities used plants for food, flavors, 

fragrances, spirituals as well as medicines. Hence, the reliable approach to identifying plants for 

commercial use through leveraging traditional knowledge of ethnic communities is core for 

Sarawak Biodiversity Centre (SBC). These unique applications of biological resources are 

enhanced through the SBC’s Traditional Knowledge (TK) Documentation and Research and 

Development (R&D) programmes. SBC has successfully piloted two projects on Access and 

Benefit Sharing (ABS) and developed a series of products and prototypes derived from the 

indigenous plant, Litsea cubeba (LitSara®) and Adenosma nelsonioides (AdenoSara®). In 

formulating effective strategies to drive economic growth to a higher level, SBC has created a 

systematic value chain to (1) protect and document the traditional knowledge of Sarawak’s 

ethnics communities (2) explore new inventions through R&D, and product development (3) 

carry out in-situ, and ex-situ conservation of targeted biological resources for sustainable supply 

of raw materials (4) develop and commercialize prototypes and lastly (5) share the benefits in 

both monetary and non-monetary forms with communities who own the knowledge. Strategies 

developed set out to achieve the Sustainable Development Goals (SDGs) and concur with the post-

COVID-19 2030 Development Strategy (PCDS2030) to increase household income towards a 

high-income society by 2030 while ensuring environmental sustainability to support long-term 

economic growth. 
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THE IMPORTANCE AND POTENTIAL OF INDIGENOUS 

CROPS AND FOOD SECURITY IN MALAYSIA 
 

 Abdul Latiff Mohamad* 

 

Faculty of Science and Technology, Universiti Kebangsaan 

Malaysia 

 

*E-mail:  pakteh48@yahoo.com 

 

Malaysia is situated at the meeting place between the cradles of 

crop diversity and evolution, the Turkic-Syrian-Iranic region, and 

the Indo-Pacific region. Hence, the Malay Archipelago is richly 

endowed with crop plant species and many of which originated in 

the area. Our knowledge of these species, especially the 

indigenous crop plants, is more than adequate through the monumental Burkill’s Dictionary and 

the various Flora projects conducted. Many of them have been documented, cultivated and 

consumed by the local communities. As the country is pursuing industrialisation, conflicts are 

bound to occur between biodiversity conservation, especially of indigenous crop plants, and 

socio-economic development unless sustainable development is adopted by the federal, state, and 

local governments. In this regard, the indigenous communities are the custodians of the 

indigenous knowledge of local crop plant species. A total of 1.39 million ha (about 7.6%) of the 

forest of all types have been set aside for biodiversity conservation that contains many indigenous 

plant species, excluding those in village orchards and home gardens. However, a framework for 

managing biodiversity outside the protected areas is inadequate as local strategic planning, and 

management programmes are lacking in many states and communities’ levels. Measures for 

sustainable use in agriculture are in place, but those in biodiversity prospecting and eco-tourism 

and impacts on indigenous biodiversity are yet to be established. In the absence of concrete data 

on biodiversity loss of indigenous crop plants, it is difficult to ascertain the lists of endangered or 

otherwise threatened species as the various ecosystems are prone to changes. Efforts to assess 

and monitor this indigenous green capital have been initiated through the National Policy on 

Biodiversity revised in 2015. The ethnobotany of the indigenous crop plants is the lowest priority 

in our universities and research institutes. Many factors have contributed to the loss of 

indigenous crop species through genetic erosion that transformed wild and semi-wild 

populations by land openings for agriculture and resettlement and subsequently created new 

built-up areas such as modern villages, which are relatively poor in biodiversity. These changing 

land-use patterns are affecting the indigenous biodiversity, which has led to significant habitat 

loss and degradation that affected the population and genetic pool of indigenous crops. What is 

needed are frameworks and strategies for indigenous crop plant conservation, some strategy for 

sustainable use and benefit sharing of indigenous biodiversity, and legal measures for protecting 

indigenous biodiversity for the benefit of local communities and humanity. 
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INDIGENOUS PLANT RESOURCES OF SARAWAK: 

RESEARCH AND UTILISATION 
 

Maclin Dayod* 

 

Agriculture Research Centre, Semongok, Department of 

Agriculture Sarawak, KM20, Borneo Heights Road, 93250, 

Kuching, Sarawak  

 

*E-mail:  maclind@sarawak.gov.my 

 

Indigenous plant resources may be defined as those native to 

and growing and reproducing in a particular location. Sarawak 

is endowed with high biodiversity of indigenous plant 

resources, with edible parts such as fruits, young leaves, 

shoots, flowers, and tubers. Their contribution to enhancing the nutritional and economic status 

of the indigenous communities is significant but not yet fully exploited. The Department of 

Agriculture Sarawak, through its Crop Research and Development Division, initiated studies on 

the potential economic value of the vast indigenous plant resources of Sarawak in 1955. To date, 

over 200 species in 60 families of fruits, vegetables, and herbs were identified. However, only a 

few of these species have been given priority for research and utilisation; partly based on their 

potential for commercialisation and limited research facilities and other resources. This paper 

will highlight selected past and current research projects carried out by the Department of 

Agriculture Sarawak and issues and challenges that need to be addressed to ensure successful 

commercialisation and sustainable utilisation of indigenous plant resources of Sarawak. 
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EDIBLE WILD PLANTS IN SARAWAK 
 

Meekiong Kalu* 

 

Faculty of Resource Science and Technology, Universiti Malaysia 

Sarawak, 94300 Kota Samarahan, Sarawak 

 

*E-mail:  aqmuzzammil@unimas.my 

 

Sarawak with a hot and humid tropical climate; amply sunlight 

and high rainfall throughout the year, which is the main factor 

in the great biodiversity of plants. Many of these plants have 

edible parts (including young shoots, leaves, inflorescences, 

flowers, and roots) that can be used as vegetables or produce 

edible fruits but are little known outside their natural habitat. However, with the bits of help from 

the local people, particularly the rural residents who bring it to the wet markets and make the 

plants visible and known to the public and researchers. The enormous diversity of comestible 

wild plants also signifies a rich source of obtainable materials of potential economic to the State 

and yet, to be exploited. Documentation works of the edible wild plants in Sarawak were 

conducted by the local agencies (Department of Agriculture, Forest Department Sarawak, 

Sarawak Biodiversity Centre, etc.) more than 30 years ago, yet still far from sufficient. So far, there 

are approximately 300 plant species from ca. 65 families of fruits, vegetables, and herbs recorded 

in Sarawak. The list, however, also includes some exotic economic plants that were naturalized 

many years ago. The main objective of this report is to highlight the commonest and the rarest 

edible wild plants in Sarawak that have great potential for future economic to the local 

communities and State in general. 
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COMMERCIALIZATION OF INDIGENOUS CROPS: 
ASPECTS OF RESEARCH AND CULTIVATION OF 

PRODUCTS 
 

Mohd Norfaizal Ghazallia,*, Muhammad Shafie Md. Saha, Nor 

Asiah Ismaila, Musaalbakri Abdul Mananb, and Mohd Shukri 

Mat Ali @ Ibrahima 

 
aResource Utilisation and Agrobiodiversity Conservation 

Programme (BE2), Agrobiodiversity & Environment Research 

Centre, MARDI 
bEnzyme Technology and Fermentation Programme (FT3), 

Science and Food Technology Research Centre, Malaysian 

Agricultural Research and Development Institute (MARDI) 

Headquarters, 43400 Serdang, Selangor, Malaysia 

 

*E-mail:  mnfaizal@mardi.gov.my 

 

Malaysia holds a rich diversity of tropical indigenous crop species due to suitable climate 

conditions and geographic location. However, some valuable species are currently being 

threatened by many factors such as land development and climate change. Indigenous crops are 

generally neglected because they have not been exploited commercially, and there is a lack of 

improved varieties.  It has been estimated that about 400 edible indigenous fruit species and crop 

wild relatives are still thriving in the country.  Some species experience alternate or irregular 

fruiting seasons and have restricted habitats. In spite of these constraints, many of these species 

can be promoted or introduced to local consumers and overseas markets. As some of these 

indigenous species are vulnerable to loss of genetic diversity, conservation of these species is a 

priority. At present, study has been done to determine its distribution and to effectively utilise 

the genetic resources available. Intensive surveys and collections of agricultural importance 

indigenous species were conducted in Peninsular Malaysia. The targeted collection areas were 

based on secondary information, mainly from previous collection reports and publications, 

including herbarium data. Sampling strategies were carried out by surveying potential collection 

areas and also through field observation. Throughout this project, all seeds and live samples were 

collected; seeds were processed and stored at the right temperature and humidity for 

conservation, while some of the species were conserved via ex-situ conservation plot (field 

genebank) for future research and development purposes. In view of the future plan for 

utilization and genetic enhancement, indigenous species are unique, especially the wild edible 

fruits that show great diversity, variation, and characteristics, while some show potential for 

product development. It is hoped, therefore, that the information from the indigenous crops 

conservation programme and its utilisation potential will at least prove useful to conservationists 

and others dedicated to preserving biodiversity, for without their help, some of these species may 

soon be extinct. 
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ZINGIBERACEAE SPECIES USED AS FOOD AND TRADITIONAL MEDICINE BY 

VILLAGERS IN KOTA BELUD, SABAH, MALAYSIA 

 

Fadzilah Awang-Kanak* 

 

Preparatory Centre for Science and Technology, Universiti Malaysia Sabah, Jalan UMS, 88400, Kota 

Kinabalu, Sabah, Malaysia 

 

*E-mail: akfadzil@ums.edu.my 

 

The Zingiberaceae family has about 50 genera and more than 1300 known species. This study 

aimed to document Zingiberaceae species used for food and traditional medicine by the villagers 

from Kota Belud, Sabah, Malaysia. The research was conducted through several field surveys and 

semi-structured interviews with six local informants. Six species of the Zingiberaceae have been 

identified, which are Curcuma caesia (kunyit hitam), Curcuma longa (kunyit), Curcuma 

xanthorrhiza (temu lawak), Etlingera elatior (bunga kantan), Etlingera punicea (tuhau), and 

Zingiber zerumbet (lempoyang). All six species have been consumed as food condiments and 

traditional vegetables that are prepared fresh as food condiments or blanched before being eaten. 

Four of six species, C. caesia, C. longa, C. xanthorrhiza, and Z. zerumbet have been used in 

traditional medicine. Curcuma longa, C. xanthorrhiza, and Z. zerumbet were taken fresh as 

traditional medicine during the postpartum recovery period. Leaves and tuber of C. caesia, the 

tuber of C. longa, and young leaves of C. xanthorrhiza were prepared as decoction before use as a 

traditional remedy to treat cough. Due to Zingiberaceae traditional usage, the commercialization 

of Zingiberaceae species could bring economic benefit to local people in Kota Belud, as many 

downstream food and beverage products are utilizing the Ginger family as main ingredients. 

However, from the conservation point of view, effort should be concentrated on conserving wild 

ginger species that may have novel bioactive compounds that could provide pharmaceutical 

benefits.  

 

Keywords: Curcuma; remedy; traditional medicine; tuber; Sabah; Zingiberaceae  
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BROWNING IN RELATION TO PHYTOCHEMICAL CONTENT AND ENZYMATIC 

ACTIVITY IN TERAP (Artocarpus odoratissimus) DURING POSTHARVEST RIPENING 

 

Isniti Anak Richarda, Shiamala Devi Ramaiyaa,*, Noorasmah Saupia, and Muta Harah Zakariab 

 
aDepartment of Crop Science, Faculty of Agricultural and Forestry Sciences, Universiti Putra 

Malaysia Bintulu Campus, 97008 Bintulu, Sarawak, Malaysia 
bDepartment of Aquaculture, Faculty of Agriculture, Universiti Putra Malaysia, 43400 UPM 

Serdang, Selangor Darul Ehsan, Malaysia 

 

*E-mail: shiamala@upm.edu.my 

 
Enzymatic browning is the common limiting factor in the fruit industry since it causes severe 

losses in fresh product deterioration. Browning is not only affecting the taste, flavour, and 

nutrition, but it does influence the cosmetic looks of the fresh produce that can lower the selling 

prices. Artocarpus odoratissimus, also known as terap is an exotic indigenous fruit in Borneo that 

belongs to the Moraceae family. This fruit remains underutilized due to its highly esteemed, very 

perishable, and short shelf life due to oxidative browning causing the fruits to deteriorate rapidly. 

Less information is available on the browning activities in A. odoratissimus concerning enzymatic 

activities and phytochemical attributes. Thus, the present study aims to evaluate the degree of 

browning and enzymatic activities in relation to phytochemical contents in A. odoratissimus 

during postharvest ripening. The fruits at the optimum harvesting period of week 12 were used 

to analyse the physicochemical quality changes. The experimental design consists of without 

packaging, with packaging (low-density polyethylene), and storage temperatures (ambient and 

cold storage, 10oC), which was arranged in a randomized complete block design with three 

replications. The effects of combined postharvest treatments on the changes in the physical and 

chemical properties were evaluated for 16 days. Findings showed significantly higher weight loss 

in fruit stored at 25oC on days 4 (T1) and 8 (T4). Fruit skin lightness, yellowness, and redness 

increased for fruit stored at 25oC. Fruit soluble solids, pH, and total titratable acidity increased 

throughout the maturation. Based on the findings, the degree of browning was higher in the fruits 

stored with packaging at 25oC, collected on day 4 (T2) and day 8 (T6), and consequently, the 

phenylalanine ammonia-lyase (PAL) and Polyphenol oxidase enzymatic activities were also 

higher. The lower enzymatic activities were recorded in the fruit stored at 10oC without 

packaging, resulting in the least degree of browning. This trend is also supported by the higher 

total phenolic content (TPC) in T6 (25oC) and explained by a strong positive correlation at 

r=0.927 between the TPC and PAL. Low-temperature storage was found effective in reducing the 

effect of browning and deterioration of A. odoratissimus for up to 16 days. 

 

Keywords: antioxidant; browning; enzyme; polyphenol oxidase; postharvest  
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TOTAL PHENOLIC, FLAVONOID, AND ANTIOXIDANT CONTENT IN FIVE SELECTED 

INDIGENOUS FOOD FLAVOURING PLANTS IN SARAWAK 

 

Nurul Aisyah Yusli, Noorasmah Saupi*, Shiamala Devi Ramaiya, and Hanisah Kamilah Abd Razak 

 

Department of Crop Science, Faculty of Agricultural and Forestry Sciences, Universiti Putra 

Malaysia Bintulu Sarawak Campus, Jalan Nyabau, 97008 Bintulu, Sarawak, Malaysia 

 

*E-mail: noorasmah@upm.edu.my 

 

Indigenous food plants have various functions. Local people in Sarawak use indigenous plants as 

flavour enhancers or modifiers in their foods. Food flavouring plays a huge role in influencing 

human preference and behaviour toward food. Besides only consuming these plants for the 

purpose of flavouring plants, they are not very aware of the nutrients of the plants eaten. This 

study determined and analysed the total phenolic, total flavonoid, and antioxidant content of five 

indigenous food flavouring plants in Sarawak: Pangium edule (daun kepayang), Premna 

serratifolia (daun singkil), Pycnarrhena tumefacta (daun tubu), Scorodocarpus borneensis (daun 

sabung), and Syzygium polyanthum (daun bungkang). The leaves were extracted using methanol 

at 1:10 ratio. Total phenolic content was determined using Folin-Ciocalteu method meanwhile, 

the total flavonoid was analysed using an aluminium chloride complex forming assay. For the 

antioxidant activity, all plants have been analysed by using DPPH and FRAP assay. This study 

recorded that the total phenolic and total flavonoids of these indigenous food flavouring plants 

ranged from 307 to 382.16 mg GAE 100 g-1 and 116.23-288.10 mg QE 100 g-1, respectively. 

Syzygium polyanthum showed the strongest antioxidant properties, while S. borneesis showed the 

lowest antioxidant properties. Phenolic compounds such as flavonoids can act as an antioxidant 

by reacting with a variety of free radicals. Thus, this study exposed the selected indigenous food 

flavouring plants with significant phenolic, flavonoid, and antioxidant properties that can be 

referenced for future researchers in food or medicinal fields.  

 

Keywords: food plants; DPPH; FRAP; gallic acid; quercetin, seasoning 
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WILD TUBER FOOD RESOURCES AMONG THE BATEQ AND SEMOQ BERI TRIBES ON 

THE EAST COAST OF PENINSULAR MALAYSIA 

 

Jamilah Mohd Salima,b,*, Tengku Rozaina Tengku Mohamada,c, Siti Nursyadiq Anuara, Khatijah 
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Telipot, 21030 Kuala Nerus, Terengganu, Malaysia 
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dFaculty of Business, Economy and Social Development, Universiti Malaysia Terengganu (UMT), 
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*E-mail: jamilah@umt.edu.my 

 

The Bateq and Semoq Beri are the indigenous tribes of Peninsular Malaysia that still depend 

highly on the forest for livelihood and sustenance. The earlier ethnobotanical survey revealed 

that they safely consumed more than 20 species of wild tubers or ‘ubi’ (in Malay) as one of their 

main food sources, guided by their traditional ecological knowledge (TEK). Many of these ‘ubi’ is 

still unknown due to a lack of scientific information in the literature. Botanical and biochemical 

investigations were conducted through qualitative and quantitative research methodologies to 

unveil TEK practice and the underlying mechanism of safe consumption of those plant food 

resources. A semi-structured questionnaire followed by an in-depth interview with a focus group 

will be used to capture TEK elements in searching, harvesting, and processing the selected plant 

food resources. Results obtained from nine species of wild tubers utilized by the Bateq and Semoq 

Beri ethics are primarily confined to Dioscorea genera. The moisture of freshly harvested tubers 

is 62% to 82%, while the dry weight moisture content of the above species is 10% to 28%. Tubers 

with lower moisture can be kept longer in storage until future use or for industrial processing 

(low moisture could help extend the storage of the tubers). Analysis of ash content shows that 

those wild tuber species generally have relatively low ash. The information on food nutritional 

values is useful to assess the health and wellbeing of the tribes based on their consumption. 

Nutritious in the selected edible wild tuber could add up to provisional values under ecosystem 

services of tropical forest biodiversity, providing food for the future. The outcomes of this 

research are important to scientifically identify and document new food sources from the forest 

for future food security. 
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Agroforestry is a sustainable land use system that allows the growing of a variety of crops along 

with trees and domestic animals crucial for the livelihoods of farmers. Khasia indigenous people 

(KIP) in the north-eastern region of Bangladesh have been practicing betel leaf-based 

agroforestry on land, granted by the forest department since the 1950s. Drawing on a case study, 

this study aims to describe the indigenous management of betel leaf-based agroforestry and its 

contribution to the livelihoods of the KIP. Quantitative and qualitative data were collected 

through 21 household interviews and a focus group discussion. Descriptive statistics and 

correlation coefficients were estimated for quantitative data. Respondents’ narratives were used 

to present qualitative information. Betel leaf is the principal crop that the KIP cultivates in forest 

land where trees are used for climbing betel vines. Trees (30-40 species in each agroforestry plot) 

are partially pruned to provide partial shade for betel leaf, and the KIP is not allowed to fell trees. 

They usually do not use any chemical fertilizer or pesticides. Betel leaf is the main source of 

income and has buoyant market demand. A simple cost-benefit ratio for this agroforestry practice 

was estimated at 1:8.67. Agroforestry income strongly correlates to off-season production 

(r=0.90) and off-season sale values (r=0.99). This agroforestry practice ensures food security for 

the KIP, and they reciprocally contribute toward forest conservation. However, the KIP raised 

concerns about land tenure, which needs a reasonable solution for their sustainable livelihoods. 
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Across the world, indigenous tribes and rural communities are known to depend on various plant 

parts for their livelihood and sustenance, most importantly for food sources. The study was 

conducted to investigate and document traditional ecological knowledge of tuber food plants 

utilized by the Bateq and Semoq Beri tribes in Kelantan and Terengganu in Peninsular Malaysia.  

The outcome of this research is important to scientifically identify and document new food 

sources from the forest that could contribute to the tribe’s livelihood and future food security. 

The information was collected through semi-structured questionnaires along with field visits, 

group discussions, and key informant interviews in the settlement of the tribes. The utilization of 

the plant parts was strongly guided by traditional ecological knowledge inherited from their 

ancestor. The study revealed that Bateq and Semoq Beri tribes consumed at least 22 species of 

plant tubers, among others known locally as Ubi Woh, Ubi Takop, Ubi Cengel, Ubi Pasir, and Ubi 

Kebak, as their food. The element of traditional ecological knowledge associated with the plant 

tubers is cultural knowledge of uses, ecological, cultural knowledge, and skills using the plants. 

The survey reveals that the choice of utilizing the plant tubers is motivated by deliciously tasted, 

nutritious, easy to cook, and unpolluted natural food. Concerning the sustainability of the plant, 

most of the Bateq and Semoq Beri tribes know how to cultivate the documented plant tubers. 

Understanding what lies behind traditional ecological knowledge and the practice of using plant 

resources, those indigenous tribes could contribute to the future food security and preservation 

of the natural heritage of plant biodiversity. 

 

Keywords: food security; livelihood; plant tubers; traditional ecological knowledge 

 

 



 

  44 

 

 COSAFS2022  

 

CO7 

 

DEVELOPMENT AND CHARACTERIZATION OF NOODLES FORTIFIED WITH DABAI 

FRUIT POWDER (Canarium odontophyllum Miq.) 

 

Farah Syahirah Abdul Shukria,b, Norhashila Hashima,*, Mohd Nazren Radzuana, Mohd Zahid 

Abidinb, and Mohd Sabri Pak Dekc 

 
aDepartment of Biological & Agricultural Engineering, Faculty of Engineering, Universiti Putra 

Malaysia, 43400 Serdang, Selangor, Malaysia 
bCentre for Research of Innovation and Sustainable Development (CRISD), University of 

Technology Sarawak, 96000 Sibu, Sarawak, Malaysia 
cDepartment of Food Science, Faculty of Food Science & Technology, Universiti Putra Malaysia, 

43400 Serdang, Selangor, Malaysia 

 

*E-mail: norhashila@upm.edu.my 

 

Noodles are made from common wheat flour and are popular among Asian countries as a staple 

food. This study aims to observe the feasibility of developing noodles fortified with dabai fruit 

powder, characterize its physicochemical and textural properties, and evaluate the sensory 

properties of noodles incorporated with local dabai fruit (Canarium odontophyllum Miq.) powder. 

This study produced noodles with three formulations of different level percentages (F1=15%, 

F2=30%, and F3=45%) of dabai powder as wheat flour substitution. By incorporating noodles 

with dabai powder, protein content increased significantly for F3 (23.33%) compared to control 

(18.23%). These results give the fortified noodles a firmer texture and are more elastic than 

regular wheat noodles. The decreasing trend in carbohydrate content of F2 and F3 (67.12% and 

63.52%, respectively) showed that the incorporation of dabai powder reduced the energy content 

of formulated dabai noodles. The four formulations, including a positive control, were evaluated 

for the sensory properties of colour, aroma, taste, texture, overall acceptability, and purchase 

intention. Among all the formulations, dabai noodles of F2 (30% dabai powder) showed 

significant overall acceptance and purchase intention by the panelists. Panelists found that 

noodles incorporated with 30% dabai powder are more appealing considering their purple 

colour with unique aroma and taste. Based on the results, F2 dabai noodles are considered to be 

the most idealistic formulation to be commercialized. Thus, promoting indigenous dabai fruit as 

a new food ingredient and enhancing national food security. 
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Stenochlaena palustris (midin), an edible fern indigenous to Sarawak, has underlying nutritional 

value and prebiotic potential yet to be discovered.  The lack of scientific evidence for the prebiotic 

potential of S. palustris is the main motivation for this present work. Different parts of S. palustris 

including stem, fiddlehead, stem and fiddlehead, and mucilage extracts were analysed in the 

investigation through the growth development and changes of Bifidobacterium spp. and 

Lactobacillus spp. population. Substrates were fermented in vitro for 24 hours with mixed 

Bifidobacterium and Lactobacillus pure culture. The changes in bacterial growth at 0, 6, 12, and 

24 hours of fermentation for each substrate were determined by using the Fluorescent In Situ 

Hybridization (FISH) technique. Results showed a significant increase (p<0.05) in the specified 

bacterial population growth. The growth levels have shown a similar prebiotic response 

compared to the commercially proven prebiotic substrate, FOS Orafti® P95. In which higher 

growth of Bifidobacterium than Lactobacillus was detected. Results also revealed that both 

populations of Bifidobacterium (log10 7.80 CFU/mL) and Lactobacillus (log10 7.65 CFU/mL) had 

the highest growth rate with the fermentation of mucilage extract compared to other substrates. 

However, more studies need to be conducted for more precise data and proof of the prebiotic 

potential of S. palustris as supplement consumption. 
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Quorum Sensing (QS) is a communication system between bacterial species using specific 

signaling molecules on a density-dependent basis. Most pathogenic bacteria use QS to regulate 

virulence factors and physiological activities by altering their gene expression. Certain bacteria 

produce anti Quorum Sensing (anti-QS) compounds that may prevent this interaction and reduce 

the virulence of these bacteria. Mangrove soils have diverse microbial communities due to their 

unique saline environments and may provide bacterial species that possess anti-QS molecules. 

The potential anti-QS bacteria were isolated from three sites in Matang Mangrove Forest Reserve 

by serial dilution and plating on nutrient agar. Chromobacterium violaceum isolated from river 

water was used as the anti-QS indicator strain by inhibiting the purple pigment (violacein) 

production. The bacterial isolates were tested against C. violaceum by disk diffusion assay on 

infused agar, and isolates that provided hollow zones were considered positive isolates. These 

isolates were then subjected to 16s rRNA gene amplification by PCR and were subsequently 

sequenced for species identification. Out of 32 initial isolates, 8 showed anti-QS activity by 

preventing the formation of purple pigment by C. violaceum. The inhibition zone diameter ranges 

from 0.9 cm to 2.4 cm. Sequencing data of the 16S rRNA genes for the eight isolates indicated that 

they share identity similarities with Pseudomonas aeruginosa (98.89%), Pseudomonas spp. 

(98.21%), Staphylococcus epidermidis (99.28%), Vibrio parahaemolyticus (98.27%), Vibrio 

fluvialis (99.04%), Vibrio sinaloensis (97.86%), Serratia marcescens (99.02%) and Bacillus cereus 

(99.19%). Further studies may include testing these anti-QS producers against pathogenic 

bacteria and identifying the type of anti-QS molecules produced by these isolates. 
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Endophytes are microorganisms that live in symbiotic relationships with plant hosts, and biotic 

and abiotic factors influence the structure and function of the communities. Many studies have 

been conducted on crops, but little is known about endophytic bacteria from forest trees. The 

current study aims to isolate endophytic bacteria from Universiti Putra Malaysia Kampus Bintulu 

(UPMKB) Borneo base forest and test their ability to promote plant growth. A total of 61 

endophytic bacteria were isolated and tested for their ability to solubilize phosphate, produce 

indole-3-acetic acid (IAA), and produce siderophore. 35 isolates were discovered to be able to 

solubilize phosphate, and 70% of the phosphate solubilizing bacteria were able to produce IAA at 

concentrations ranging from 99 to 220 g mL-1. Eight isolates were found to be capable of 

producing siderophore. Pantoea and Enterobacter sp. were the most abundant genera recovered 

from partial 16S ribosomal DNA sequencing. Several bacteria were then tested in vitro for their 

ability to promote plant growth, and the 5 most potent strains were found to be capable of 

increasing tomato plant growth. To our knowledge, this is the first report on isolating plant 

growth promoting endophytic bacteria from Uncaria borneensis. In conclusion, the favorable 

interaction between endophytic strains J-111, J-112, and the Uncaria tree may provide long-term 

benefits and a direction for developing and employing these strains as a biofertilizer for certain 

crop production in order to reduce fertilizer application. 
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Durian (Durio zibethinus) and jackfruit (Artocarpus integer) are commonly consumed fruits in 

Malaysia. Around 70-80% of the fruits comprised peel, rind, skin, and seeds which are inedible. 

Some of these parts can be repurposed; for example, the seed could be processed into flour. This 

study aimed to evaluate the suitability of durian seed flour (DSF) and jackfruit seed flour (JSF) for 

food ingredients based on their starch properties. The seed flour was prepared from sun-dried 

local durian and jackfruit seeds. The flour samples were subjected to standard proximate analysis 

to determine total protein, fat, ash, and carbohydrate contents. The physical properties of the 

flour were evaluated based on its gel syneresis, water absorption capacity (WAC), oil absorption 

capacity (OAC), and swelling capacity. Of the two seed flour samples, DSF has higher carbohydrate 

(85.88%) and fat contents (1.96%), while JSF has higher ash (4.19%) and protein (10.92%) 

contents. This shows that both flour samples are good sources of carbohydrates, proteins, and 

minerals. Compared to commercial wheat flour sample values, both seed flour samples have high 

syneresis values (71-75%), suggesting that the flour is unstable and thus, unsuitable for food 

involving low-temperature storage. The WAC and OAC for DSF and JSF were about 50% less than 

those of commercial wheat flour. The swelling capacity of JSF is similar to those of wheat flour, 

while the swelling capacity of DSF is about 50% higher than those of wheat flour. The diverse 

values are contributed by the difference in flour source, as well as the crude nature of the flour 

preparation. The results suggested that both durian and jackfruit seed flours are a good source of 

basic nutrients in the form of carbohydrates, proteins, lipids, and minerals. Physical data revealed 

that the seed flour has a high syneresis value, low water, and oil absorption capacity, and varied 

swelling capacity compared to wheat flour. At this stage, the seed flour is not suitable as wheat 

flour replacement due to the crude nature of its preparation. Further studies on optimised 

production and extraction and physicochemical analysis of its nutrient and antinutritive contents 

are essential for better utilisation of these seed flours. 
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Midin (Stenochlaena palustris) is a crunchy-succulent fern endemic to Sarawak and can grow well 

in various environments. This edible fern can be cooked into a popular and mouth-watering local 

delicacy with simple ingredients such as small-dried shrimps and anchovies with slices of shallot, 

garlic, and chili. Besides, it is generally used in traditional medicines to cure numerous ailments. 

Midin, like other vegetables, is perishable. This shortcoming limits its marketability. Thus, this 

study investigates the quality of dried midin fern after rehydration. Fresh midin is blanched and 

oven-dried into dried midin. It is found that dried midin restores its colour, texture, and nutrient 

qualities after rehydration. As a result, dried midin can extend its lifespan and makes it possible 

to be a delicacy in broader markets. 
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Sarawak is home to 16 unique Durio species. Among the wild durians, Durio graveolens (isu) and 

Durio oxleyanus (daun) are popular among the local communities in Sarawak and are widely sold 

at Tamu markets at a good price. These indigenous species provide a source of nutrition and 

income for local people in rural areas. Considering the rising demand for local durians, factors 

like nutritional, phytochemical, and aroma are further looked into to explore the potential of 

favourable traits and increase their economic value. Therefore, the present study focuses on the 

physicochemical and volatile properties of two local Durio species, i.e., Durio graveolens (isu 

kuning, isu oren, and isu merah) and Durio oxleyanus (durian daun). The sensory attributes of the 

genotypes were evaluated using Quantitative Descriptive Analysis (QDA). Based on the findings, 

the physicochemical characteristics, and sensory properties of the four genotypes were classified 

into four groups through principal component analysis (PCA). Group 1 consisted of isu merah, 

characterized as the creamiest, which indicated higher fat (14.50±0.16%), fibre (12.30±0.14%), 

and flavonoids (26.73±0.40 mg 100 g-1). Isu oren is a member of Group 2 and has the brightest 

and stickiest flesh with higher carotenoid (16.43±1.54 mg 100 g-1) and vitamin C (27.94±0.17 mg 

100 g-1), while isu kuning in Group 3 was the sweetest and juiciest fruit with high carbohydrate 

(65.40±0.09%), and total soluble solids (26.13±1.21 Brix˚). Group 4 consisted of D. oxleyanus and 

exhibited ample minerals, predominantly potassium. A strong correlation was observed between 

sensory properties and volatile constituents at r=0.951 to r=1.000. Eighty-one volatile 

compounds were detected, comprised of 22 alcohols, 6 aldehydes, 3 alkanes, 30 esters, 7 ethers, 

9 ketones, and 4 sulfur compounds. Ester was the most present compound with significantly 

higher heptyl butanoate in isu kuning while n-Butyl butanoate in isu oren. 1-isobutanethiol 

contributed to the durian sulfury aroma, and the less intense ester and alcohol compound in D. 

oxleyanus explained its milder aroma. The present findings provide basic information for product 

development and breeding of new durian cultivars with milder aromas.   
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Borneo sour eggplant or Solanum lasiocarpum Dunal is highly susceptible to insects, pests and 

diseases. Therefore, there is a need for an alternative propagation method to overcome this 

problem. Hence, the current research was conducted to select optimal nodal segment size and 

media strength for the establishment of in-vitro micropropagation protocol. Six Clorox 

concentrations (50%, 60%, 70%, 80%, 90%, and 100%) were used to determine the seed 

germination performance based on contamination and shoot formation percentages. Growth 

performance analyses were assessed based on different explant sizes (2-3 mm and 4-5 mm), 

Murashige and Skoog medium strength (¼MS, ½MS, ¾MS, 1MS, and 2MS), and sucrose 

concentration (0 g/L, 10 g/L, 20 g/L, 30 g/L, 40 g/L and 50 g/L). Results showed that 100% 

Clorox produced significant germination with the highest shoot formation (88.33±0.44%) and 

lowest browning percentage (11.67±0.34%) compared to other treatments. Optimal in vitro 

plantlets were achieved with 5 mm explants producing the highest number of buds (10.66±0.56), 

the number of leaves (19.83±,0.89), and shoot length (15.07±0.57 mm) compared to 2 mm 

explants. Media strength optimization revealed a higher number of buds (16.00±0.47), number 

of leaves (27.33±0.33), and shoot length (10.02±0.15 mm) when nodal segments were 

propagated on ¾ MS media. Medium supplemented with 20 g/L sucrose produced a significantly 

higher number of buds (13.50±0.31), number of leaves (14.17±0.37), and shoot length 

(14.07±0.33 mm). This experiment proves that the regeneration of Solanum lasiocarpum Dunal 

from the nodal segment is successful following the optimization of Clorox concentrations, explant 

size, and medium formulation.  
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Plastic waste pollution resembles a similar pandemic to COVID-19, threatening the welfare of 

humans, the environment, and biodiversity since the 1960s, which has urged find precursors to 

replace conventional synthetic materials. Hence, fungal mycelium-based biocomposites are 

springing up for their naturally sourced material and biodegradability. Correspondingly, nearly 

60 tons of sago scrapping after the sago starch extraction are directed into the Sarawak river 

every day or burnt extensively, causing another dilemma to the environment and needs 

immediate action for the transformation process. This review describes the production of 

mycelium-based biocomposite from the sago waste fiber (SWF) to use in packaging applications. 

Two fungal mycelia, Pleurotus ostreatus and Trichoderma asperellum, were evaluated for their 

fusibility in the SWF to produce a biocomposite. SWF with 5 mm particle sizes is soaked in water 

overnight to lose the binding of lignocellulosic materials, followed by autoclaving at 121⁰C for 20 

minutes. Fully grown mycelia of both fungi on a Potato Dextrose Agar (PDA) are inoculated with 

SWF in mushroom cultivation bags for initial growth for one week. Then, it was transferred into 

square molds made from transparent acrylics (26 cm x 26 cm x 0.3 cm) to form the desired shape. 

Finally, the biocomposites are characterized for their physical and mechanical properties 

following ASTM standards; moisture content and water absorption (ASTM D1037-12), tensile test 

(ASTM D3039), and flexural test (ASTM D790). Both fungal mycelia colonize into SWF; however, 

biocomposite from Pleurotus ostreatus shows superior properties to utilize in packaging 

applications. It is a clear indicator that mycelium-based biocomposites have prospects similar to 

synthetic materials in packaging applications. Further research on fortifying the strength of 

mycelium biocomposites plus additional characterization may create a revolution for the 

sustainable and eco-friendly packaging industry. 
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Dabai is a highly nutritious fruit that is rich in minerals and antioxidants. Consequently, dabai has 

a huge potential in the market, both locally and globally. Despite its hard texture, dabai is 

extremely perishable. Due to oversupply during the peak season, a lack of marketing reduces its 

market price. Proper handling and packaging are necessary to maintain the quality and thus 

extend the shelf life of dabai. In this experiment, nylon (OTR: 55 cc/m2/day; WVTR: 334 

g/m2/day), polyethylene terephthalate (PET) (OTR: 90 cc/m2/day; WVTR: 35 g/m2/day), and 

low-density polyethylene (LDPE) (OTR: 8000 cc/m2/day; WVTR: 200 g/m2/day) with a 

dimension of 200 mm × 300 mm and thickness of 0.01 μm were used to pack dabai and stored in 

5°C for 14 days. Dabai maintained its hue angle (h°) values in the range of dark purple region, 

299.73° to 338.64°, as well as its lightness (L*) values throughout storage. However, colour 

intensity (chroma) has significant changes (p<0.05) between different films throughout storage 

(p<0.05). Samples stored in PET have the most significant decrement of firmness and weight loss 

(p<0.05) between day 0 and day 14, followed by those stored in LDPE and nylon. Samples in LDPE 

demonstrated the lowest respiration rate compared to nylon and PET. The uncompetitive 

Michaelis-Menten equation model was used to model the respiration rate of dabai, and all films 

obtained good fit data (R2 near to 1). The mean relative percentage (E%) was less than 10%, 

indicating that the data was suitable for real-time application. 

 

Keywords: dabai; modelling; packaging film; respiration rate; shelf life; uncompetitive Michaelis-

Menten; quality 

 

 

 

 

 

 



 

  54 

 

 COSAFS2022  

 

CO17 
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Indigenous people are also known as Orang Asli is a minority group in Malaysia. They utilized 

natural resources as their food and foraged many kinds of wild tubers in the forest. Although the 

Orang Asli commonly consumes wild tubers, information on their nutritional composition is not 

available. The objective of this study is to determine the nutritional composition of four selected 

species of wild tubers consumed by Bateq and Semoq Beri tribes in Kuala Koh, Kelantan. Four 

species of wild tubers from Dioscorea genera were collected in this study. They are locally known 

as ubi qasek, ubi pasir, ubi who and ubi takop. Analyses of proximate dan mineral composition 

were carried out on these wild tubers. Results showed that the moisture content in ubi qasek was 

higher than in other samples. Meanwhile, ubi takop had higher ash, fat, and fiber contents than 

other samples. Potassium was the highest mineral in all samples, followed by phosphorus. Ubi 

qasek and ubi who also contained higher calcium. Information on this study will be useful for the 

compilation of a nutritional database of food consumed by Orang Asli in Malaysia and for the 

assessment of their nutritional status of them based on their food consumption. 
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Wild almond is known as a traditional plant in Southeast Asia. It is abundant in macro- and micro-

nutrients, especially fatty acids and amino acids. The objective of this study was to utilize the 

whole wild almond seed as the ingredient for plant-based drink production and to determine its 

natural quality attributes. The sample was roasted (at 70oC) until cooked and kept at room 

temperature until cooling, and then it was packed in a vacuum condition to protect the chemical 

properties change before use. The drink sample was prepared and divided into four groups; the 

seed sample was mixed with water at the ratio of 1:1, 1:4, 1:8, and 1:10 (w/w) and blended till 

homogeneous. The obtained sample was filled and pasteurized. Meanwhile, the swamp algae 

powder was prepared by the encapsulation technique. The beverage sample was determined the 

physical, chemical, physiochemical, nutritional properties, and sensory evaluation as well as 

antioxidative activity. The result showed that there is a significant was observed at ratio 1:4 in 

color (L*=73.51±3.05, b*=14.67±0.15, and a*=3.86±0.08), total soluble solid (12.4 oBrix), and 

viscosity (11.43cP) (p<0.05) but not pH value (p>0.05) when compared with other treatments. 

The amount of phenolic content and antioxidative properties were significantly lower depending 

on the amount of water added. The beverage sample contained vital fatty acids (omega 3, 6, and 

9) and amino acids, which were beneficial to health function. For the sensory and acceptability 

test, the highest score was observed at a ratio 1:4 of the mixture (overall liking = 7.58 and 

acceptance percentage = 70%). Based on the results, it can suggest that wild almonds have 

potential as an alternative ingredient for plant-based milk. In addition, this finding can use as the 

fundamental data for developing functional drinks that meet the consumer requirement together 

with the value-added alternative plant-based drink. 

 

Keywords: encapsulation; functional drink; healthy beverage; plant-based beverage; wild almond 
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Indonesia offers rich medicinal plants, vital to people and the world as a biodiversity hotspot and 

the origin of many cultivated plants. However, Indonesia faces issues such as population growth, 

deforestation, and climate change, particularly a lack of knowledge transfer to the next 

generation, which may threaten its richness. Given the importance of these plants, conservation 

strategies such as creating a database of medicinal plants in Indonesia, prioritization, gap analysis 

for in situ and ex situ conservation, and climate change analysis are critical to ensuring their long-

term conservation and sustainable use. There are more than 5K medicinal plant species that occur 

in Indonesia, and 233 of them have been nominated for conservation priority. The gap analysis 

and climate change analysis determined where in situ and ex situ conservation of priority 

medicinal plants should be done in Indonesia, as well as some related recommendations. The 

dissemination of knowledge and awareness of these findings has the potential to enlighten 

medicinal plant stakeholders nationally or globally, whether they are pure users, farmers, traders, 

academics and researchers, or even the government as a policymaker on how to conserve 

medicinal plants for sustainable use. 
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Many countries in the East and Southeast Asian regions are abundant in indigenous fruits which 

contain significant levels of compounds with high biological activities. Most of which, although 

indigenous in one country or region, remained underutilized and understudied. In this study, 

selected indigenous fruits namely cherry silverberry (Eleaegnus multiflora Thunb.) and 

Queensland cherry [Antidesma bunius (L.) Spreng.] were utilized in processing functional food 

and nutraceutical with high antioxidant properties through lactic acid fermentation. Changes in 

the physicochemical properties of the fruit preparations throughout the 72-hour fermentation 

process were monitored. The antioxidant properties of the final products were also analyzed. The 

results showed significant changes in the physicochemical properties of the fruits throughout the 

fermentation period. A significant increase in the antioxidant properties of the fruits as a result 

of lactic acid fermentation was also recorded. In the case of Queensland cherry fruit, the 

developed prototype of the functional beverage had high overall sensory acceptability. The 

findings show that indigenous fruits have a high potential to be used in developing functional 

foods and nutraceuticals with health-promoting and disease-preventing properties. This would 

increase the utilization and application of indigenous fruits in the agricultural, food, and health 

industries. 

 

Keywords: antioxidant; fruits; functional food; indigenous; lactic acid fermentation 
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SALINITY STRESS MITIGATION TO WHEAT BY BIOFILM-FORMING Brevibacterium 

halotolerans (FAB3) ISOLATED FROM WHEAT RHIZOSPHERE 
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Salinity is one of the major environmental stress factors limiting crop productivity globally. Stress 

tolerant rhizobacteria with plant growth promoting properties are known to provide protection 

to plants against stress conditions, including salinity. However, their performance under natural 

conditions is not consistent due to various environmental factors affecting microbial survival and 

rhizosphere competence. It is believed that PGPR with a strong ability to form biofilms will have 

better survival and rhizosphere competence under stress conditions. Therefore, the aim of the 

study was to screen and identify strong biofilm-forming rhizobacteria for efficient colonization 

ability, high tolerance to salinity, and exhibiting multifunctional plant growth promoting traits to 

assess their performance under salinity stress conditions. In this study, various salt-tolerant 

strains recovered from wheat rhizosphere are tentatively identified as Bacillus sp. Among 

screened, a promising strain, FAB3 was identified as Brevibacterium halotolerans by 16S rRNA 

gene sequence analysis. The FAB3 strain tolerated a high concentration of salt (1.5 M), 

synthesized multifunctional PGP traits, and formed a strong biofilm in vitro. The PGP traits like 

indole-3-acetic acid (IAA), ammonia (NH3), siderophores, and biofilms-linked attributes such as 

EPS, adherence, alginate, and motilities were examined under salt concentrations at sub-MIC 

values of NaCl (75–500 mM) and shown to be non-significantly influenced. The phytotoxic effect 

of salt on wheat seed attributes, vegetative growth, and yield parameters increased with 

increasing salt levels. Interestingly, FAB3 inoculated wheat plants had better seed germination, 

growth, and yield even under salt stress compared to uninoculated control. The range in all the 

wheat attributes was recorded between 40.7 to 92.3% over control. Salinity stress hampers and 

creates imbalances in the biochemical and physiological parameters of wheat. On the other hand, 

FAB3 isolate remarkably improved all wheat traits to their normal state with effective root and 

rhizosphere colonization under salinity. This study revealed that FAB3 possessed multifunctional 

PGP traits, high salt tolerance, colonized the rhizosphere/rhizoplane, and produced strong 

biofilms that could counteract severe salt stress. Therefore, this novel strain could be applied to 

test their efficacy under field trials for further establishment as bioinoculants to mitigate salinity 

and wheat production in a sustainable manner. 

 

Keywords: biofilms; PGPR; rhizosphere colonization; salinity; wheat 
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Terung Asam or Solanum lasiocarpum (Solanaceae) is an indigenous crop in Sarawak. This 

renowned crop is significant to the local and smallholder farmers for their household income. 

Despite the importance of this crop in Sarawak’s agronomy and economy, the information on 

insects associated with this crop is still limited and lacking. This study aims to determine the 

insects associated with S. lasiocarpum cultivation. Insect sampling comprising two methods 

(sweep net and manually hand-picked) was conducted from February to June 2021 at the S. 

lasiocarpum cultivation in the Universiti Putra Malaysia Bintulu Sarawak Campus (UPMKB). All 

collected insect specimens underwent sorting and identified up to their orders by referring to 

their morphological characteristics. Seven insect orders which comprise Coleoptera, Diptera, 

Hemiptera, Hymenoptera, Lepidoptera, Mantodea, and Orthoptera, were successfully collected 

throughout this study. A ladybug species, Henosepilachna kaszabi (Coccinellidae), was found to 

be the significant pest throughout this study and was sighted infesting leaves, stems, and roots of 

S. lasiocarpum. More studies should be conducted to provide more data on the insect pests and 

beneficial insects towards S. lasiocarpum to efficiently manage the insect pest’s infestation. 
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Oceans are home to a large variety of seaweeds, including Caulerpa lentillifera, many of which are 

edible and suitable for human consumption. Seaweeds are being recognized as a sustainable food 

source, potentially contributing to global food security. Numerous critical elements, including 

omega-3 fatty acids, amino acids, vitamins, minerals, and bioactive substances, have been found 

in C. lentillifera. In neighbouring nations, particularly Thailand and the Philippines, C. lentillifera 

has long been grown and used directly as food. The growing of C. lentillifera has a low 

environmental impact and is appropriate for the Malaysian environment because they may thrive 

in various climatic conditions worldwide. Investigating the various salinities and light intensities 

of C. lentillifera is the goal of this study under local conditions. The plants were obtained from a 

study location in Blue Lagoon, Port Dickson, Negeri Sembilan, Malaysia. The collected plants were 

cleared of debris and epiphytes and divided into portions. The plants were then grown under 

various salinity regimes, i.e., 15 psu, 25 psu, and 35 psu for six weeks. Weighing the basket for 

each treatment weekly allowed for the calculation of the weekly growth rate. After that, the C. 

lentillifera was cultured under three different lighting conditions for four weeks, i.e., natural light, 

shaded natural light, and artificial light. Final morphometric measurements, including remuli 

diameter and frond length, were taken. After six weeks of cultivation, the plant displayed death 

at salinities of 10 and 15 psu while showing a decline in weekly growth rates at salinities of 20 

psu, 25 psu, and 30 psu over time. The specific growth rates for 20 psu, 25 psu and 30 psu are not 

significantly different 2.42 g wk-1, 2.21 g wk-1, and 2.30 g wk-1, respectively. In a light intensity 

experiment, the plant cultured under intense light had a significantly longer frond length (95.91 

mm), followed by medium light (39.76 mm), and the shortest under low light (22.39 mm). This 

study identifies environmental factors, such as salinity and light, that contribute to the growth of 

the C. lentillifera culture. 
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Artocarpus odoratissimus Blanco, or terap, is an indigenous fruit of Sarawak that is popular for its 

strong fruity aroma and sweet juicy flesh, which is gaining visibility in the local fruit industry. Due 

to increasing demands and attributes of this fruit in recent years locally and internationally, the 

state government of Sarawak believes that the species has great potential to be commercialized. 

Selecting an appropriate substrate is one of the most pivotal stages in producing quality seedlings 

in nurseries. Consequently, the focus of the present study is to evaluate the synergistic effects of 

the substrate composition with effective microorganisms, i.e., Trichoderma harzianum, Bacillus 

subtilis, and Arbuscular mycorrhizal fungi (AMF), and in all possible combinations, on the growth 

and development of the A. odoratissimus seedlings. The pot experiment was designed following 

the Randomized Completely Design (RCBD) with eight replications per treatment. Among the 

substrates, significantly higher (p<0.05) plant height was recorded in the seedlings treated with 

combined inoculants, T7 (Soil + AMF + T. harzianum + B. subtilis) at 47.13±10.80 cm or in a single 

inoculant, T3 (Soil + B. subtilis) at 46.83±2.63 cm. Subsequently, T7 and T3 have significantly 

improved the collar diameter and leaf area of A. odoratissimus seedlings. Concerning the 

physiological parameters, the synergistic triple treatment (T7) improved the underground fresh 

and dry biomass production at 32.33±3.21 g and 11.66±1.08 g, respectively. The same 

combination exhibited a more significant (p<0.05) Dickson’s Quality Index (0.72±0.03), 

improving the original development of A. odoratissimus seedlings. Microbial application tended 

to mitigate ion imbalances in plants and significantly affected the soil total nitrogen, available P, 

and available K and pH. These effects were most prominent in the treatments comprising triple 

inoculations of T7. Results suggest that the combination of T. harzianum, B. subtilis, and AMF leads 

to interactions that may potentially improve seedling development and crop productivity in A. 

odoratissimus.  
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The genus Artocarpus belongs to the family of Moraceae and consists of approximately 60 genera. 

Artocarpus altilis (breadfruit), Artocarpus integer (chempedak), and Artocarpus heterophyllus 

(jackfruit) are the common species in this genus which are widely distributed in the tropics and 

subtropics regions of the world. Artocarpus odoratissimus, also known as marang in English or 

terap in Sarawak is the most delicious tropical fruit found to be indigenous in Borneo Island but 

is presently being introduced to other counties. The flesh is eaten raw, and the seeds are usually 

discarded or steamed and used in some local dishes. The seeds are highly valued as a potential 

food source, but their nutritional attributes are not fully explored. Thus, the present study aims 

to evaluate the nutritional compositions, fatty acid properties, and phytochemical contents of 

terap seeds. Five kilograms of seeds were collected from matured fruits, and proximate analysis 

(protein, carbohydrate, fat, crude fiber, ash, moisture), minerals content (macro-and 

micronutrients), fatty acid compositions, and phytochemical properties (total phenolic, total 

flavonoid, and antioxidant activity) were determined. The results revealed that terap seeds 

possessed 30-40% moisture and provided a significant amount of protein (21.89±0.01%) and fat 

(18.23±0.20%) for the human diet. The seeds also showed higher total dietary fiber with a major 

fiber fraction of insoluble dietary fiber. Terap seeds possess a higher ash content (0.62±0.29%) 

which constitutes minerals such as potassium (905.61±18.89 mg 100 g-1), magnesium 

(165.01±7.73 mg 100 g-1), and sodium (131.86±18.22 mg 100 g-1) that play a prominent role in 

human health. The seed oil contains essential fatty acids with a higher proportion of unsaturated 

fatty acids (57.1%), mostly Nervonic acid (8.29 g 100 g-1). Terap seed oil also had higher total 

phenolic content (18.67±0.89 mg GAE g-1) and stronger antioxidant activity (10.25±0.55 mg mL-

1). The present study indicates that the terap seeds are gaining visibility in the nutraceutical and 

pharmaceutical industries and could enhance the downstream application and product 

development of this indigenous fruit crop. 
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Ralstonia solanacearum is the most dreadful pathogen, and it is regarded as the most important 

pathogen in the world because it has a wide host range and causes lethal witing to plants. This 

pathogen has attacked more than 450 plants in 54 plant families. The current study aims to isolate 

R. solanacearum from infected terung asam exhibiting disease and wilt symptoms, identify R. 

solanacearum characteristics using molecular and standard biochemical techniques, and confirm 

its virulence on infected plants. These pathogens were isolated from various locations in Bintulu, 

Sarawak. In total, 20 bacterial strains isolated on tetrazolium chloride (TZC) media were both 

virulent and avirulent. They were further confirmed using gram staining, biovar determination, 

PCR, and pathogenicity test on the selected plant. Out of 20 isolated bacteria, only five strains 

were found to be able to oxidize hexose and utilize disaccharides, i.e., strains B3S, B4S, B6S, B8S, 

and C2P. When compared to uninoculated plants, all of the bacteria isolated from terung asam 

earlier caused similar wilt disease symptoms on terung asam and tomato plants. This pathogen 

from terung asam is the first to be reported with a symptom similar to other plants. Local farmers 

can use this finding to help to prevent this pathogen from attacking their crops. 
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Crystal longan (Pometia pinnata J.R. Forst. & G. Forst.) is a fruit species from the Sapindaceae 

family. It has a wide natural distribution from Sri Lanka and the Andaman Islands throughout 

Southeast Asia to Taiwan, Fiji, and Samoa. Although crystal longan has been introduced in 

Sarawak for a very long time, not much information can be obtained on the morphological 

characteristics of flowers on trees grown locally. Thus, this study aims to document the 

morphological attributes of crystal longan’s flower grown locally in Sarawak. This study was 

conducted in Kampung Jangkar, Lundu where two trees with inflorescence were selected for 

observation. The flower development was monitored on a weekly basis. In each tree, three 

branches with inflorescence were selected, and flower samples in the different stages were 

collected and observed further. Results showed that both hermaphrodite and male flowers 

occurred on a single tree. The petals of both flower types are small and regular, highly variable in 

size, and whitish yellow in colour with a pinkish-purple anther. The hermaphrodite flowers are 

composed of sepal, petal, pistil, and stamen as opposed to male flowers, which are only composed 

of sepal, petal, and stamen. Both hermaphrodite and male flowers have five filaments densely to 

sparsely hairy toward the base. Further investigation suggested that the hermaphrodite flowers 

are functionally female with no anther dehiscence upon anthesis. In order to assist the industry 

player in the commercial cultivation of crystal longan, this study is to be continued further with 

the observation of the morphological characteristics of the fruit.  
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The state of Sarawak is well-known for its diverse culture, tradition, and heritage. These values 

have been exhibited through a variety of unique and aesthetic craft products. The production of 

crafts is closely linked to the culture and identity of the indigenous people. Iban craftsmen usually 

use indigenous species such as bamboo, belian wood, and rattan to produce handicrafts. However, 

during an ethnobotanical study conducted in Bintulu, Sarawak, many uncommercialized 

indigenous plant species were recorded. The present study aims to identify the plant species used 

in crafts among the Ibans, the manufacturing method, and the crafts' purposes. In order to record 

plant utilization, an ethnobotanical study was conducted around Bintulu area. Face-to-face 

interviews with 148 respondents were conducted in a semi-structured manner from October to 

December 2021. A total of 15 species from 11 families were identified, and different types of crafts 

were recorded. Plant stem was the most dominant part used by Ibans in Bintulu for craft making. 

The purposes of the crafts also vary from being used in home decoration and religious rituals. 

This study not only recorded and documented indigenous species used in crafts for future 

reference but introduced the Iban’s culture and Sarawak’s indigenous species to the world. Hence, 

it opens the opportunity for commercialization for species that have high potential. 
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The use of wrapping or packaging is significant in food processing to protect, secure, and provide 

a specific image of the food. Around 10,000 years ago, food wrappers were developed by our 

ancestors using natural ingredients such as animal skins, tree barks, and leaves. Information 

regarding plant-based food wrappers in Sarawak is lacking. Among the elders of indigenous 

communities, there is still plenty of undocumented traditional knowledge about using plant-

based food wrappers, especially regarding specific plants and food. This information and 

knowledge are lacking among the younger generations due to the widespread use of paper and 

plastics. Therefore, this study was conducted to identify and document plant-based food 

wrappers used by the local communities in Sarawak. An ethnobotanical study was conducted 

using face-to-face interviews involving 384 respondents in Bintulu, Sarawak. The semi-

structured study was conducted from December 2021 until May 2022. A total of 21 species have 

been identified from 11 different plant families. These local communities dominantly use leaves 

as food wrappers as they can be handled easily and further enhance the aroma of food. Plant-

based food wrappers may possess unique characteristics and produce variable aromas and tastes 

when in contact with food. Thus, this study has enabled the documentation of plant-based food 

wrappers before the knowledge diminished with the older generations. However, further studies 

about the nutritional and volatile constituents of the plant species involved must be conducted to 

provide a fuller record, especially those with food aroma-enhancing capabilities. 
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Durio kutejensis (Hassk.) Becc. or commonly known as durian nyekak is one of the six commonly 

edible durian species. It is an endemic species in Borneo and is highly appreciated by the local 

community. Although most durian is allowed to ripen naturally and fall from the tree before being 

harvested, several fruit sellers in the local markets have pointed out that tree-picked durian 

nyekak has a long shelf life and can be stored for several days if kept under ideal storage 

conditions. Therefore, this study was carried out to assess the external quality changes of durian 

nyekak when subjected to different storage periods and temperatures. The fruits were 

randomized into three treatment groups and stored at ambient temperature (28±3°C and 70 

RH%) for 6 days and at 15°C for 6 and 12 days. Durian nyekak fruits kept at both 15°C and 

ambient temperature showed symptoms of exocarp browning starting on Day 4 with browning 

percentages of 53% and 15%, respectively. Although browning was higher in fruits kept at 15°C, 

the browning incidence remained relatively stable until Day 8, when browning was observed on 

all the fruits. In contrast to the aforementioned temperature, fruits turned brown relatively faster 

when held at ambient temperature, with 100% browning observed before Day 6. Dehiscence 

(husk splitting) was highest in fruits stored at ambient temperature, with 100% fruits dehiscence 

observed on Day 6. Data on the same day also showed that the weight loss percentage of fruits 

stored at ambient temperature was the highest at 38.2% as compared to fruits stored at 15°C 

(29.0%). When the storage period was extended to 12 days, fruits stored at 15°C recorded a 

weight loss percentage of 37.8% and 48.21% on days 8 and 12, respectively. Fruits stored at 

ambient temperature started to show symptoms of fungal infection on Day 4 (18%) and gradually 

increased to 55.6% on the last day of storage. No fungal infection was observed on fruits kept at 

15°C during the whole storage period. Results of this study revealed that durian nyekak could be 

stored at ambient temperature for up to 4 days and at 15°C for up to 8 days before browning, fruit 

dehiscence, and fungal infection become the storage-limiting factors. 
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Food is a basic need that can be met by a variety of sources, one of which is plant-based. Most 

tribal communities meet their food needs by using various plant parts that are nutritious in 

nature. Plant resources gathered from the wild are important sources of livelihood. This study 

was conducted to study the wild edible plants consumed by the Melanau community in Balingian 

district as a source of food for daily living. A face-to-face interview involving 40 respondents was 

conducted to acquire information on demographics, plants used as food, and part of use. Other 

uses of plants were also recorded. 20 wild plants had been found to be used for food consumption. 

Ten species were chosen for this study that is widely or often used by the Melanau community as 

a food source (Premna serratifolia, Etlingera coccinea, Nypa fruticans, Nephrolepis bisserata, 

Eleiodoxa conferta, Sonneratia sp., Stenochlaena palustris, Pentaspadon motleyi, Shorea 

macrophylla, and Pangium edule). The social values held by the community have a significant 

bearing on the manner in which wild edible plants are consumed and conserved by the 

community for food needs. This study highlighted the significance of wild plant species as a food 

source for the Melanau community in Balingian. Yet, due to the growing population, over-

exploitation and depletion, and the threat of extinction to biodiversity by natural and artificial 

hazards, there is a need to collect and conserve those species. Multiplication of its population 

through advanced techniques can be tried and introduced in ecologically rich areas and botanical 

gardens to increase the accessibility of the species. 

 

Keywords: biodiversity; botanical gardens; conservation; food source; Melanau; wild edible 
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In Malaysia, the growth of the commodity palm industry has brought a significant impact on 

economic development. Nowadays, palm trees are grown for their ornamental appearance as well 

as their important resource. Edible palm hearts (EPH) or known as palmito, chonta, or swamp 

cabbage in American countries, or “umbut” in Malaysia is a type of vegetable harvested from palm 

tree species, notably the oil palm (Elaeis guineensis), sago palm (Metroxylon sagu) and coconut 

(Cocos nucifera) in Sarawak. The EPH appears firm and smooth and is described to have a flavour 

resembling the artichoke, which has underlying prebiotic potential that selectively stimulates the 

growth and activity of beneficial colonic microbiota, thus enhancing the host's health. Thus, the 

lack of scientific evidence for the prebiotic potential of hearts of local palm species is the main 

reason for this present work.  The raw palm hearts were prepared for a sequential 

gastrointestinal system model to study their stability in the simulated saliva, gastric and intestinal 

conditions. Meanwhile, the pH-controlled batch culture system was used to delineate the 

fermentation properties of the colonic microbiota. Samples were obtained at 0, 6, 12, and 24th 

hours for bacterial enumeration by Fluorescent In situ Hybridisation (FISH). Among the tested 

samples, sago palm hearts showed the highest carbohydrate content (66.81 %) and the highest 

potassium content (66 %). All the samples which are partially resistant to the gastrointestinal 

enzymatic reactions induced similar selective effects towards beneficial bacteria populations as 

inulin did at the end of fermentation. The highest significant decrease (p≤0.05) in Clostridium 

histolyticum group populations was observed in the response of raw sago palm hearts at the 24th 

hour. These findings suggested that raw local palm heart species induced a selective effect on 

human gut microbiota, indicating potential prebiotic ingredients. 

 

Keywords: colon model; fermentation; gut microbiota; in vitro; palm hearts; prebiotic plants; 
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The effect of Boesenbergia stenophylla formulation has shown potential in suppressing disease in 

vitro and field conditions. To evaluate the efficacy of Jerangau merah (Bosenbergia stenophylla) 

formulation and Trichoderma inoculant for suppressing Collectrotrichum disease in chilli 

(Capsicum annum) and resistance against the disease. The microbial strains isolated from the soil 

of rehabilitated forest floor were evaluated for in vitro antagonistic potential effect of 

Trichoderma against Collectotrichum. Trichoderma gradually inhibits and is overgrown starting 

from day 2 - day 8 with the highest PIRG values of 87.40 % on day 8. The assessment of the efficacy 

of Boesenbergia stenophylla offered significant enhancement in plant protection against disease 

with a maximum PIRG value achieved at (86.26%). The effect of Trichoderma as an additive to 

the cocopeat medium as a treatment was carried out by adding the inoculant. Trichoderma 

harzianum inoculants effectively controlled the pathogen in vitro to enhance growth of chilli 

seedlings besides inhibiting effects on Collectotrichum. The disease assessment study has shown 

that Trichoderma harzianum (T1) with a value of 53% for disease incidence and a value of 51% 

for disease severity has shown the greatest potential as a biocontrol agent (BCA). The inhibiting 

effect of Boesenbergia stenophylla aqueous suspension on the growth of Collectotrichum, shows 

that the application of Boesenbergia stenophylla (T3) has the potential to slow down the infection 

progress and improve growth of chilli. The disease assessment study has shown that 

Boesenbergia stenophylla aqueous suspension (T3) has a value of 72% for disease incidence and 

a value of 60% for disease severity. Disease assessments showed that Boesenbergia stenophylla 

formulation and Trichoderma inoculants were effective against Collectrotrichum, suggesting that 

both Boesenbergia stenophylla and Trichoderma inoculants have the potential to be developed as 

biocontrol agents. 
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Some medicinal plant exhibited antimicrobial properties and can be used against plant pathogens 

or parasitic microbial. Instead of using chemicals, antimicrobial substances can be obtained from 

biological sources to control the pathogens. The main objective of this study is to extract 

antimicrobial substances from B. stenophylla or locally known in Malay as ‘jerangau merah’ and 

study the effect of the plant extracts against plant pathogenic fungus, F. oxysporum and F. solani. 

Pathogenic fungi such as F. oxysporum and F. solani are often associated as causes of plant disease. 

Antimicrobial substances were extracted from the leaves, roots, and rhizomes. Each part was 

taken, shade dried and ground, and extracted using sterilized distilled water at 15% (w/v).  The 

growth inhibition of the target fungus was done by preparing the potato dextrose agar (PDA) 

media enriched with the different plant extracts. The target fungus was inoculated at the center 

of the plate and observed for 10 consecutive days. Results showed that the rhizome extracts of B. 

stenophylla exhibited significant percentage of inhibition for both F. oxysporum and F. solani.  

However, the percentage of inhibition decreased within the observation period of 10 days. From 

the experiment, the rhizome extract of B. stenophylla has a higher percentage of growth inhibition 

towards the two pathogenic fungi, F. oxysporum and F. solani at a 50% plant extract concentration 

in the media. The study also proved that the extract of B. stenophylla rhizomes can inhibit the 

growth of the Fusarium but does not kill the fungus. The experiment showed that plant extracts 

from all part of B. stenophylla; rhizome, root, and leaf contain phytochemical compounds that can 

inhibit the growth of the pathogecapable of changing the physical appearance of the fungus itself. 

The present study explores the possibilities of controlling F. oxysporum and F. solani using 

extracts of B. stenophylla. The fungi toxic effects of the phyto-extracts indicated the potential of 

selected plant species as a source of natural fungicidal material. The finding of the present 

investigation could be an important step toward the possibility of using natural plant products as 

biopesticides in the control of plant diseases caused by F. oxysporum and F. solani. Further 

purification, extraction, and photochemical analysis of the active compounds of those plants 

would give a strong antifungal activity comparable to synthetic fungicides. 
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Rice is a staple food, and its production is widespread. The utmost desire to ensure food security 

is to maintain and increase agricultural production, especially rice. Low germination rates and 

non-uniform growth are often faced by farmers. This study aimed to determine the effect of 

chitosan and different percentage of compost application on germinability and seedling growth. 

Rice seeds were treated with chitosan at the recommended rate and kept for germination. After 

germination, the seedlings were sown in seed trays, and growth and development were evaluated 

after sowing. After that, plant-based compost was applied to the soil at the rates: of 0 g (control), 

40 g, 60 g, and 80 g per pot of 1 kg soil, and the effect on the rice growth was studied. From the 

results, the seed treated with chitosan germinated uniformly compared to the untreated seed. 

The seedling's height was taken every week after the transplant. For the compost application, 

treatment with 60 g showed a similar size to treatment with 80 g. Thus, this study suggests using 

chitosan and 60 g of compost to enhance the germinability and seedling growth of the paddy plant. 
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Pometia pinnata, known as crystal longan, is an underutilized species of the Sapindaceae family. 

This species is not commonly known worldwide but is extremely popular among the local people 

of Sarawak. However, to date, limited scientific studies have been reported on this species’ 

diversity and morphology. Therefore, the present study aims to evaluate the diversity of P. 

pinnata presence in Sarawak through morphological approaches. Random samplings were 

conducted in Bintulu, Miri, and Sibu districts, and in-situ, and ex-situ observations were carried 

out to identify the P. pinnata genotypes. The vegetative and reproductive plant parts were 

collected for detailed morphological observation. Based on the findings, three distinguishable P. 

pinnata types were identified based on their leaf structure, exocarp colour and texture, floral 

features, and pulp thickness. The commonly found P. pinnata, namely purple, red, green, and 

yellow fruits, exhibited hard skin and thick detachable pulp that showed similar morphological 

characters based on the leaves, flowers, and pulp type. This is comparable with the P. pinnata 

produced in smaller fruits with harder skin known as Kasai, which possessed flesh that attached 

to the seed and was found to be inedible.  The most distinct type of P. pinnata was the one with 

soft skin, where the skin can be peeled off easily, like the orange and detachable thick flesh, which 

can be distinguishable quickly by their dull leaves and young red ovaries. Proper classification of 

P. pinnata genotypes is essential for commercial cultivation, future breeding work, and 

conservation strategies. 
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Fecal water (FW) is the aqueous fraction of bacterial fermentation in the human colon. It may 

contain carcinogenic substances such as bile acids which might induce colorectal carcinogenesis, 

thus, making FW an important biomarker in vitro colorectal cancer research. Colorectal cancer 

(CRC) is a common type associated with high consumption of the western diet, low fiber intake, 

and an inactive lifestyle. Fortunately, the risk of CRC is manageable through alteration of diet and 

colonic fermentation in the gut. This study aims to investigate the effect of sago on fecal water 

cytotoxicity. Sago starch is a valuable commodity of Sarawak. Exploration of its potential as food 

with anti-cancer functionality may increase its economic value. Native sago (NS), gelatinized sago 

(GS), and fructo-oligosaccharide (FOS) are fermented with fresh, healthy human fecal in an in 

vitro batch culture fermentation system under controlled anaerobic conditions, pH, and 

temperature. A vessel without a substrate is the negative control for this study. Collection of FW 

was done at 0, 6, 12, and 24 h of fermentation. Cytotoxicity levels of FW (50%, 25%, and 12.5%) 

were then tested against HT-29 (human colorectal adenocarcinoma) cell line using 

sulforhodamine B (SRB) bioassay. Data were statistically analysed using ANOVA and Duncan’s 

means comparison test. Study shows that NS, GS, and FOS neither decrease nor increase the 

toxicity level of FW (12.5% and 25%) throughout the fermentation. However, there is a significant 

increase in toxicity level of 25% FW for negative control at 24h, indicating that NS, GS, and FOS 

do play a role in reducing the cytotoxicity level. Probiotics may be used as supplements with sago 

during fermentation to increase its anti-cancer activity. The present study cannot confirm sago’s 

anti-colorectal cancer potential. Further investigations are required as cytotoxicity is only one of 

the biomarkers for colorectal cancer. 

 

Keywords: batch culture fermentation; colorectal cancer; fecal water cytotoxicity; prebiotic; 
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As the world aquaculture industry has grown rapidly these few 

decades. Malaysia has also recognized aquaculture as one of the 

National Key Result Area (NKE) under agriculture in order to 

increase gross national income. In 2018 Malaysia government has 

launched the policy of Fourth Industry Revolution (IR4.0) to 

boost productivity, work efficiency and product quality 

competitiveness. Aquaculture is a complexity hard labour work with different kind of issues, 

hence the integration of basic skills and information of aquaculture and high technology is needed 

to increase the work efficiency and survival rate. This high technology devices require smart 

mobile devices and computers, stable internet connections (IoT), high sensitivity sensors, 

artificial intelligence (AI), big data analytics(cloud) and robots. At the same time adopting these 

technologies into the farm involved a huge investment of infrastructure and high skillful personal, 

therefore selecting the proper species is important to achieve a reasonable profit income and 

market value. The cooperation between Academic, government(regulator) and farm are crucial 

in order to maintain a sustainable production cycle. Academic in aquaculture has a role as 

Research and Development body to assist farms with an accurate method and data information 

to avoid losses. Training and courses in Aquaculture also can be provided by academics 

periodically. While academics in mechanical engineering and electrical engineering can provide 

training courses on how to properly operate and take care of the devices on the operating site. 

Executing these projects will involve huge funding as well, so the government’s role as the catalyst 

is the key to starting these projects. The government’s role as equilibrium is also important 

between the farm and market to achieve sustainable farm production and market supplies. 

Therefore, survey market research should need to be conducted to meet the best market price 

that can be accepted by farms and customers.  
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Satoyama Farm and Construction Sdn Bhd (Satoyama) is a Bio 

and Agri – technology company based in Kuching, Sarawak, 

Malaysia. It focuses on formulating sustainable and organic feed 

using local ingredients and alternative protein sources for free-

range antibiotic-free poultry to combat food security and food safety through circular agriculture. 

To realize this vision, it is our mission to develop and produce effective animal nutrition using 

sustainable alternative protein sources. The steps taken towards this mission are to have joint 

R&D efforts with Government Research Agencies and Institutions to formulate poultry feed and 

wellness supplements. We also aim to develop global distribution channels for free-range organic 

poultry, which will allow us to cultivate contract farmers in rural communities for upscale 

production. Through this, we hope to promote science base solutions to ensure sustainability and 

traceability. This will create a culture of research and development mindset for the younger 

generation to venture into the agriculture industry and also, we hope to create a potential income 

source for the rural population using sustainable agriculture. Throughout the years we have done 

research and development in looking for an alternative protein source to replace soya bean meal 

and have identified the black soldier fly as our replacement. We mastered its life cycle as well as 

formulated special feed for the BSF to give us the best nutrition which will be good for the poultry. 

We used herbs to replace the usage of antibiotics in our chicken making our chicken antibiotic-

free. Lastly, we reared our chicken in an open free-range manner in order to achieve the organic 

standard. To validate all our R&D we send our BSF and Tonic to Universities like UPM and UiTM 

for testing. And for our husbandry practices, we went on to apply for MyOrganic and other 

certifications such as HACCP and VHM to allow us to export our poultry overseas. Quarterly 

checks are done on our poultry meat to ensure it is antibiotic-free. In my presentation, I will 

briefly explain our facility, our research and development are done on the black soldier fly, the 

feed as well as the free-range organic farming. I will also include our sales and marketing plan 

and our expansion plan into contract farming. 
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In recent years there have been intense increase in the cost of 

feeds due to the global Covid 19 pandemic, poor harvest and 

unfavourable climates, labour shortage and transportation costs. 

The expected increase in the global human population and the 

subsequent increase in demand for animal products have 

triggered the search for new feed resources to meet the requirements of livestock. Animal 

nutritionists are focusing on research on alternative renewable and sustainable feed resources 

considering that arable land for feed production is limited. Technology on the mass production of 

single-cell protein, algae, azolla, seaweeds and insects, utilizing resources such as organic and 

non-organic wastes need to be developed. Interest on insects as a source of protein not only for 

animals but also for humans is getting immense attention. Among the insects, the soldier fly 

shows great potential in replacing soybean meal and currently technology has been developed to 

produce soldier fly larva commercially. The next few years will see changes in the feeding 

practices of livestock, especially in the application of technology in feed production, processing 

and feed delivery. With the demand for safe, wholesome and nutritional animal food products the 

approach to feeding animals will subsequently change. Enzymes, probiotics, fermentative 

microbes and agents that modify the gut microbiomes will be more widely applied to improve the 

feed efficiency. Technology on delivery of feeds to animals ensuring minimal wastage and 

precision feeding based on the animal nutrient requirements will be important. 
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Prince of Songkla University, Pattani, Thailand 

 

  *E-mail:  sukree.h@psu.ac.th 

 

The decrease of blue swimming crab’s catch, Portunus 

pelagicus, due to overfishing and unhealthy fishing practices 

has led to the implementation of community crab bank concept (CCB) in Thailand. As this crab is 

one of the main target species for fishermen along coastal areas and many of them rely 

significantly on the crab stocks, it thus, the stock decrease, directly affects their livelihood. The 

CCB is an important tool and strategy to enhance crab stocks and ensure sustainable use of crab 

resources by allowing gravid female crabs to spawn, conducted completely by fisherfolks’ 

community, before selling to market. Thai government has officially announced to establish 500 

CCBs within 2 years in 500 fishing villages. Currently, two technical models of CCBs are operated 

in Thailand viz. Cage and tank systems. In the deep south of Thailand including the provinces of 

Songkhla, Pattani and Narathiwat, 13 CBs have been developed during 2019-2022. It is estimated 

that at least 1,500 berried female crabs were banked in and crab zoea were released to nature. 

Consequently, some additional activities such as fresh crab and seafood marketing, tourism, 

seafood processing, educating people and kids have been conducted at the CCbs. These activities 

help in increasing the community’s income and build pride among them. It is estimated from 

crabs’ fisheries statistics and fisherfolks’ responses that the blue swimming crab stock has been 

increased and more fishers turns crabbers lately. The key success factors for CCB are leadership, 

membership, management skill, budget, supporters and networks. 
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RUMINANT PRODUCTION IN SARAWAK: CURRENT 
STATE AND FUTURE OUTLOOK AND CHALLENGES 

 

Sajem Anak Jinim* 

 

Department of Veterinary Services Sarawak, 93250 Kuching, 

Sarawak 

 

*E-mail:  sajemj@sarawak.gov.my 

 

Sarawak is the largest state in Malaysia with a land area of 

12,330,296 hectares where 2,524,000 hectares of land title has 

been issued for agriculture purposes including for livestock 

farming and oil palm planting. The ruminant sub-sector is less 

developed where the farmers are mainly in the sub-urban or rural areas rearing ruminant 

animals either on small scale or semi-commercial scale with few commercial farms.  Ruminant 

production is low where Self Sufficiency Level (SSL) for beef is only 12% and SSL for mutton is 

5.5% in 2021. Sarawak import live animals including cattle, buffalo, sheep and goat for breeding 

purpose and for slaughter and also beef and mutton mainly from Australia. The livestock sector 

contributed RM712 million or 0.6% of the State Gross Domestic Product (GDP) of RM127.1 billion 

in 2020. Sarawak being free from Foot and Mouth Disease (FMD), has competitive advantage and 

conducive environment for ruminant farming. Under the Post Covid-19 Development Strategies 

(PCDS) 2030 initiated by the State Government, the government aspiration is to achieve “A 

technology driven and sustainable agriculture sector that will ensure food security and safety, 

create wealth for the agro-based community and establish Sarawak as a net food exporter by 

2030.”  The Department of Veterinary Services Sarawak was given the task to address the food 

security aspiration with targets to increase beef SSL from the current 12% to 25% and mutton 

SSL from the current 5.5% to 25% by 2030. Varies strategies and initiatives have been planned 

to increase the ruminant population and to increase beef and mutton production. These includes 

importation of breeder stocks and distribution to farmers under loan in kind (pawah), 

82ecognized82on of government stations for commercial ruminant farming, integration of cattle 

under oil palm and assistance to transform small holders to commercial farms. With strong 

government support and intervention and the combined effort and dedication of all stakeholders 

involved the future outlook of the industry is promising and we expect to achieve positive result 

to increase ruminant production, thus increase self-sufficiency level for beef and mutton and to 

increase farmers income. 
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PROSPECT ON OYSTER CULTURE IN MALAYSIA 
 

Nur Leena W.S. Wong* 

 

Department of Aquaculture, Faculty of Agriculture, Universiti 

Putra Malaysia & International Institute of Aquaculture and 

Aquatic Sciences (I-AQUAS), Universiti Putra Malaysia 

 

*E-mail:  nurleena@upm.edu.my 

 

Oyster has been an important protein source as early as 10,000 

years ago based on archaeological evidence and has been 

farmed for thousands of years. The Miyagi Oyster, Crassostrea 

gigas, originated from Japan, is now farmed all over the world, 

contributing to more than 90% of the world’s cultured oyster 

production. Malaysian oyster fishery was first recorded in written document in 1858 through the 

observation of a British officer. Though no thorough population study was conducted on the local 

oyster species, coastal communities testified that the local oyster population is shrinking fast. 

While hatchery seed production could reduce the dependancy on natural spat fall, water quality 

at culture location would largely determine the success of an oyster farm. Conventional farming 

by hanging basket method may not be able to withstand environmental and climate changes, and 

innovative measures is essential for the survival of oyster aquaculture in Malaysia. The lack of 

understanding on local oysters from species diversity and ecological sensitivity had led to many 

failed oyster farming trials and exposed local environments to potentially invasive foreign species. 

In 2021, a local oyster species which has been fished for generations was declared a new species, 

highlighting the poor knowledge of local oyster biodiversity. Several attempts to bring in foreign 

species such as pacific oyster and Portuguese oyster, and attempts to transfer local oyster species 

to new culture locations, have met with the same fates where poor adaptation led to mass 

mortality. Despite of this, oyster farming’s many economical and ecological benefits are hard to 

be dismissed. By investing into intensive research on culture techniques and innovative systems, 

oyster culture remains a highly sustainable and lucrative business for food security. 
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ECOLOGICAL HEALTH STATUS OF A DELTAIC ESTUARY OF NORTH-WESTERN 

BORNEO, EAST MALAYSIA 

 

M. Golam Mustafaa,d, Hadi Hamlia, Khairul Adha A. Rahimc, and Amy Halimah Rajaeea,b,* 
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bInstitut Ekosains Borneo, Universiti Putra Malaysia Bintulu Sarawak Campus, Bintulu, Sarawak, 
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cDepartment of Aquatic Science, Faculty of Resource Science and Technology, Universiti Malaysia 

Sarawak, Kota Samarahan, Sarawak, Malaysia 
dDepartment of Oceanography, Noakhali Science and Technology University, Noakhali-3814, 

Bangladesh 

 

*E-mail: amyhalimah@upm.edu.my 

 
Estuaries, the transitional waters, are very important for the fish species, playing a critical role by 

providing nursery habitats and reproduction grounds. Due to anthropogenic forces such as 

eutrophication, overfishing, bank reclamation, and general environmental degradation, estuarine 

systems are under stress. Fish-based functional, ecological groups, and other multi-metric indices 

have primarily been developed and studied in temperate regions. However, the adaptation and 

application of such indices are highly limited in the tropical zone especially tropical estuaries. The 

present study was undertaken to determine the Ecological Quality Status of Batang Lassa Estuary 

(BLE) using fish data, water parameters and benthic organisms. A total of four multi-metric 

indices were performed for the BLE using two fish-based indices i.e. (i) Index of Biological 

Integrity (IBI), (ii) Critical-size and Exploitation Index (CEI); one Physico-chemical parameter-

based index (EWQI) and one benthic index (SWDI). All the multi-metric indices were used to 

investigate the overall BLE status i.e. (i) Fish community integrity, (ii) Water column quality, and 

(iii) Benthic quality. A total of 58 species of fin-fishes under 33 families were recorded from BLE 

following four prominent seasons.  The species varied from 36 to 49 among the four seasons and 

43 to 49 among the three sampling stations. Overall the estimated Fish-based Integrated 

BioticIndex (F-IBI) for BLE was found in ‘Good’ status scoring 50 out of 60 in the traditional 

method of metric calculation using a scale of five-classes (Excellent-Good-Fair-Poor-Dead). The 

status was estimated as ‘Moderate’ using continuous methods of metric calculation where a 

three-classes scale was used (Acceptable-Moderate-Impaired). The estimated F-IBI values from 

traditional scoring were varied from a minimum of 38, denoted marginal status of ‘Poor-Fair,’ 

during southwest monsoon (SWM) to a maximum of 48, status as ‘Good’ during intermediate 

monsoon October (IMO). The values of F-IBI varied from 46 to ‘Fair – Good’ position in station#02 

and station#3 where the maximum estimated F-IBI was 48 considered ‘Good’ status in station#01 

of BLE. Based on the CEI estimates of 12 commercially important fish species of BLE stock, four 

(33.33%) species were found in the ‘A’ quadrant whereas eight (66.66%) species were found in 

‘B’ quadrant fishing regimes. The estimated total estuarine water quality index (EWQI) found 3.46, 

denoted as ‘Moderate Status’ of BLE. The overall estimated Shannon-Weiner Diversity Index 
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(SWDI) using benthic organisms was 2.62 which denoted a ‘Good Stand’ of the benthic 

environment of BLE. The BLE is currently experiencing multiple anthropogenic stresses other 

than fishing. Following the overall physic-chemical-biological characteristics, seasonal variation 

was observed in F-IBI, EWQI and SWDI indices. Except for SMW, the overall status of the BLE 

ecosystem was found as moderate to good condition. On the other hand, the annual CEI showed 

a developing fishery regime for commercial fish where small fish are caught at low effort levels. 

Therefore, the overall scope still exists to improve ecological quality and harvest management by 

increasing mesh size as effort increases for monitoring and management of BLE. 

 

Keywords: ecological quality; tropical estuary; biotic integrity; ecological variables  
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EFFECTS OF CRAB SHELL WASTE AS FEED ON GROWTH PERFORMANCE AND 

COLORATION OF SIAMESE FIGHTING FISH (Betta splendens) 

 

Mohamad Zuki Nurul Ashikin, Nur Hamna Aminudin, Aidil Ikhwan Redhwan, Nurul Aina 

Nadhirah Mohd Khairulnizam, and Connie Fay Komilus* 

 

Faculty of Bioresoures and Food Industry, Universiti Sultan Zainal Abidin, Campus Tembila, 

22200 Besut, Terengganu, Malaysia 

 

*E-mail: conniekomilus@unisza.edu.my 

 
Betta splendens, the Siamese Fighting Fish exhibit behavior, colouration, and morphology that 

made them a popular aquarium fish in aquaculture. Crab shells mostly been dumped as agrowaste 

in our seafood industry. According to expensive ornamental fish feed in market, carotenoid and 

protein content in crab shells can be another alternative for making fish feed. Objectives of this 

study are to analyze the proximate composition and carotenoid content in feed and to determine 

the effect of crab shell as feedstuff on growth performance and coloration of Betta splendens. 

Proximate composition: protein, fat, fibre, ash and moisture for crab shell, krill and all feed 

treatments. Extraction of carotenoid aim to measure the level of carotenoid in crab shell waste by 

using uv-vis spectrophotometer. Five feed treatment were carried out in this experiment: TC (0% 

crab shell), T1 (25% crab shell), T2 (50% crab shell), T3 (75% crab shell) and T4 (100% crab 

shell). Feeding trial conducted in 40 days and used 45 tails Betta splendens with average body 

weight, 0.25g. Growth performances parameters: body weight gain (BWG), specific growth rate 

(SGR), feed intake (FI) and feed conversion ratio (FCR). Skin colouration measured by using Toca 

Color Guide method. Feed intake recorded everyday. Body sampling, colouration and water 

quality data were collected in every 10 days. All the data were analyzed by using One-Way ANOVA 

via SPSS. Result showed protein content for T1 (22.40±0.29) slightly higher compared to all 

treatments. Carotenoid content in crab shell lower compared to krill. Body weight from T1 (25% 

crab shell) showed a significant increase among all treatments. All treatment shows no changes 

in coloration. In conclusion, T1 (25% crab shell waste) is the best treatment as it has high protein 

content that improve body weight gain and no significant effect on coloration in all treatments. 

 

Keywords: Betta splendens; carotenoid; proximate composition; body weight; colouration 
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 EFFECTS OF ENGKABANG BUTTER OIL (Shorea macrophylla) AS LIPID 

SOURCE ON GROWTH PERFORMANCES OF JAVAN MAHSEER FINGERLINGS (Tor 

tambra) 

 

Aidil Ikhwan Redhwan, Nurul Aina Nadhirah Mohd Khairulnizam, Mohamad Zuki Nurul Ashikin, 

Nur Hamna Aminudin, and Connie Fay Komilus* 

 

Faculty of Bioresources and Food Industry, Universiti Sultan Zainal Abidin, UniSZA, 22000, Besut 

Campus, Terengganu, Malaysia 

 

*E-mail: conniekomilus@unisza.edu.my 

 

Efficacy of Shorea macrophylla (Sm) oil as a lipid source replacing fish oil on the growth 

performance of Javan Mahseer (Tor tambra) is less studied. The aims of this study were to analyze 

the proximate and fatty acid composition of Shorea macrophylla oil and determine the efficacy of 

Shorea macrophylla oil as an alternative lipid source to replace fish oil on growth performance of 

Tor tambra (Javan Mahseer). A 30-day feeding trial in triplicates using 150 tails of Mahseer 

fingerlings with average weight of 3.06±0.17 g was randomly assigning 5 dietary treatments in 

triplicates. Dietary treatments consisted of Shorea macrophylla oil of 1.25% (T1), 2.5% (T2), 

3.75% (T3), 5% (T4), and a fish oil-based control diet, respectively. Shorea macrophylla oil was 

analysed for fatty acid composition, and treatment feeds were analyzed for proximate 

composition. Growth indices (BWG, FCR, FI, and SR) were observed every 10 days. Statistical 

analysis was carried out using SPSS Windows 27. Results indicated that BWG was significantly 

highest during 10 days in T0 (5% of fish oil and 0% of Shorea macrophylla oil) at 45.51% that 

gave good growth performance for Tor tambra fingerlings. FCR among treatments were T0 (0.86), 

T1(1.17), T2 (1.14), T3 (1.18), T4 (1.09) respectively. Water quality ranged from 25.87-26.00 °C, 

8.00 – 8.20 mg/L, and 6.95-7.36 for temperature, DO and pH respectively. It can be concluded that 

5% Shorea macrophylla oil in diet showed positive effects on growth performance of Tor tambra 

fingerlings. 

  

Keywords: Shorea macrophylla; Tor tambra; growth performance; proximate composition; 
fingerling 
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PREFERENCES OF FISH KEEPING AMONG ORNAMENTAL FISH KEEPERS IN 

MELAKA, MALAYSIA 

 

Luqman Hakim Zainudin and Izharuddin Shah Kamaruddin* 

 

Department of Aquaculture, Faculty of Agriculture, Universiti Putra Malaysia, 43400, Serdang 

Selangor, Malaysia 

 

*E-mail: izharuddin@upm.edu.my 

 

The ornamental fisheries are important to the country’s economy and the social well-being of the 

people. However, information about ornamental fish keepers in Malaysia, including the reasons 

why they keep fish, and why they select certain type of fishes, are still lacking. Therefore, this 

study aimed to identify the preferences and motivations of fish keeping among ornamental fish 

keepers in Melaka, Malaysia. A set of survey questionnaire was developed using Google form, and 

was distributed online via Facebook and WhatsApp groups, within the fish keeper’s community 

in Melaka. The survey questionnaire contains three sections, including fish keeper’s preferences, 

fish keeper’s motivations, and their socio-demographic background. Fish keeper’s preference 

questions involved the color of fish, fish size, type of feeding, and the behavior of fish. Meanwhile, 

fish keeper’s motivation variables were derived from the Recreation Experience Preference 

(REP) scale, with nine constructs measured. These include ‘reinforcing self-image’, ‘social 

recognition’, ‘family togetherness’, ‘general learning’, ‘being with friend’, ‘creativity’, ‘nostalgia’, 

‘tranquillity’, and ‘meeting new people’. A total of 125 fish keepers responded to the survey 

questionnaire. Results showed that 87.20% of the respondents were male. Most of the 

respondents were between ’25 to 34 years old’ with a mode age of 24 years old. In terms of 

education level, many of them (36.80%) obtained a diploma or certificate. Most of the fish keepers 

preferred red colour fish and multi-combination colors. They also preferred all sizes of fish, easy 

to take care of, omnivorous fishes, and fish that able to live in a community. Many of them spent 

RM11 to RM50 in a visit to ornamental fish store. For their motivations of fish keeping, the highest 

mean value was recorded under the construct of ‘general learning’ (4.60±0.71). This was followed 

by ‘creativity’ (4.25±0.87), and ‘family togetherness’ (4.23±1.03). The rest of the constructs 

contributed some significant results towards the motivations of fish keeping among the fish 

keepers. This study revealed some important information about fish keepers in Melaka, including 

their socio-demographic backgrounds, fish preferences, and motivations related to fish keeping. 

This would help for a better management of the ornamental fisheries industry of the country. 

 
Keywords: ornamental fisheries; fish preferences; motivation of fish keeping; recreation 

experience preference (REP) scale 
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BEHAVIOURAL STUDY OF INDIGENOUS FIGHTING FISH FROM SARAWAK, (Betta 
lehi) 
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*E-mail: mohdarmeen99@gmail.com 

 

Betta fish or mostly recognized as “ikan laga” is a small freshwater fighting fish which is native to 

Southeast Asia. Out of 27 species of Betta fish reported in Malaysia, seven species were indigenous 

species of Sarawak and one of them is Betta lehi. The betta fish is a well-known and highly sought-

after freshwater fish with a market worth of USD $30 billion annually. Study of Betta fish 

behaviour is not a new thing but the information regarding behaviour of wild B. lehi is mostly 

anecdotal and still lacking. This study attempts to discuss the factors that may lead to the 

formation and maintenance of B. lehi behaviour. On top of that, the breeding behaviour and 

reproductive success, habitat, diet, and the growth of B. lehi will be observed and documented. 

The broodstock of B. lehi will be collected throughout twelve selected divisions of Sarawak. 

Species caught will be brought back to laboratory of Faculty of Resource Science and Technology, 

UNIMAS for behavioural study. The Specific Growth Rate (SGR) and the Survival Rate (SR) will be 

recorded and analysed. The findings from this study will become the baseline in understanding 

the behaviour of the indigenous fighting fish from Sarawak, B. lehi. 

 

Keywords: behavioural study; indigenous; betta fish; Betta lehi; fighting fish; Sarawak 
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DIVERSITY AND DISTRIBUTION OF INDIGENOUS BETTA FISH OF SARAWAK 
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The genus Betta, locally known as ‘ikan laga’, consists of small freshwater fighting fish that 

belongs to the Osphronemidae family. They are native to Southeast Asia and are found within 

various types of water-bodies, thus leading to its diversity. Wild Betta fish are potential 

ornamental fish with economic and ecological importance, that are usually caught by traders or 

hobbyists. However, the sustainability of these Sarawak endemic Betta fish is currently being 

threatened and there is limited molecular studies on these species. Therefore, this study is 

conducted to elucidate on the molecular identification of wild Betta fish in Sarawak through DNA 

COI gene sequence. Field sampling of the endemic Betta species will be done within the twelve 

selected Divisions of Sarawak. Specimens caught will be brought back to UNIMAS for species 

identification through molecular analysis. Genomic DNA of each species will be isolated and 

amplified using Fish F1 and Fish F2 primers for COI gene analysis. Species identification of the 

specimen will be conducted using BLAST program with 97-100% similarity value of the DNA 

sequences to indicate the same species. Findings from this study would provide a foundation on 

molecular identification of the endemic Betta fish in Sarawak. 

 

Keywords: wild Betta; fighting fish; DNA barcoding; BLAST; Sarawak 
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ASSESSING THE POTENTIAL IMPACT OF ALIEN FISH, AMAZON SAILFIN CATFISH 

(Pterygoplichthys pardalis) IN LANGAT RIVER USING THE GENERIC IMPACT 

SCORING SYSTEM (GISS) 
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Alien invasive species such as, the Amazon sailfin catfish Pterygoplichthys pardalis can exercise 

negative impacts. Thus, quantifying the impact of the alien fish species is crucial from a scientific 

standpoint and is necessary for implementing invasion related policies and strategies. Our studies 

aim to (1) provide the potential impact of invasive freshwater fish in Malaysia by using generic 

impact scoring system, (2) provide a list of invasive freshwater fish species that were found 

specifically in Langat River including its potential impacts. The generic impact scoring system 

(GISS) are selected as the system used to assess the degree of the alien species impact. A 

10category framework divided for 6 environmental and 4 socioeconomic effect that encompasses 

all types of affects that an alien fish species may have. The strength of impact is measured on a 

six-level scale in each category used to analysis available literature and online sources on the 

reported environmental and socioeconomics impacts of alien fish species in Malaysia. Based on 

this study, it shows that P. pardalis scores of 22 out of 50, which lead to the second highest among 

17 invasive species currently present in Malaysia. This indicates that the species should be one of 

the top priorities for government management programs. In future, more research should aim to 

provide more on the impact of the introduced species rather than just a “first record”.  

 

Keywords: Pterygoplichthys pardalis; Generic Impact Scoring System; invasive species; 

conservation; biodiversity 
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THE OCCURRENCE OF FIVE INTRODUCED FISH SPECIES FROM A LOWLAND RIVER 

SYSTEM IN SARAWAK, BORNEO 
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The biological invasion has been the center of ecological study since more than 160 years ago 

when Darwin (1859) wrote, “Let it be remembered how powerful the influence of a single 

introduced tree or mammal has been shown to be.” The concept of invasive species was 

supported by modern scientific communities, and several terms (i.e., invasive, invader, 

introduced, exotic, non-native, alien, and non-indigenous) have been used interchangeably in 

different applications. However, all the terms, in general, refer to a non-native species being 

introduced outside its distribution range by humans or other means. There is a lack of a precise 

definition of each term in its respective application. This ambiguity may have undesired 

consequences with regard to species conservation and management. Therefore, we refer to the 

definition of invasive species by the Invasive Species Advisory Committee, which specify “a 

species that is non-native to the ecosystem under consideration and whose introduction causes 

or is likely to cause economic or environmental harm or harm to human health”, which also 

similar interpretation by the National Committee on Invasive Alien Species (IAS) Malaysia. 

Accordingly, we have carefully used the term “introduced species” referring to the non-native 

species caught from the study site with their negative impacts currently unknown. This implies 

that the scope of the research and the amount of knowledge can be inferred from the data 

collected. In a two-year ichthyological study at Batang Kerang, Sarawak, five introduced species 

recorded are the Red-finned Cigar Shark (Leptobarbus rubripinna), Kissing gourami (Helostoma 

temminckii), Snakeskin gourami (Trichopodus pectoralis), African catfish (Clarias gariepinus), and 

Amazon sailfin catfish (Pterygoplichthys pardalis). Only the African catfish is listed in the IAS 

Malaysia. The history of introducing the species into the river system remains unclear. The 

ecological and economic impacts of the introduced species require further detailed study. 

 

Keywords: introduced species; invasive; river ecosystem; Borneo 
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FISHERY AND AQUACULTURE POTENTIAL FOR FOOD SECURITY 
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Yellow pufferfish, Chonerhinos naritus can only be found exclusively in the state of Sarawak, 

Malaysian Borneo. C. naritus is a commercially important species in subsistence fisheries because 

it has been consumed by the locals for many generations. Despite the presence of Tetrodotoxin 

(TTX) existed in the species, no poisoning case was reported due to the proper preparation of the 

fish, making it suitable to be introduced as a new candidate in aquaculture. Therefore, the main 

objectives of this study were to determine the population status, investigate the reproductive 

biology and develop the seed production technology of C. naritus. Sarawak coastal waters were 

considered to be favourable to the species based on the positive allometric growth in length-

weight relationship analysis (LWR) and condition factor (CF). C. naritus appeared to be a species 

with sexual dimorphism in size and showed five stages each for ovarian and testicular 

development, namely immature, developing, spawning capable, regressing and regenerating 

stages. Gonadosomatic index (GSI) showed the reproductive period occurred between July and 

August every year. The propagation of C. naritus followed the same general pattern in other 

farmed fish species, except that the sexually mature broodstock were collected immediately prior 

to spawning for gamete collection, thus not required any hormone administration. Results in 

larval rearing experiment indicated the optimal photoperiod was in total darkness (0h light:24 h 

dark), temperature from 26 to 28 °C and salinity ranges from 15 to 20 ppt. In conclusion, this 

study clearly indicates that albeit there were many further works needs to be done, C. naritus 

remains a very attractive candidate for aquaculture. Comprehensive study and consistent efforts 

to improve the existing culture protocols are crucial for further development of C. naritus 

aquaculture towards food security. 

 

Keywords: yellow pufferfish; Chonerhinos naritus; reproductive biology; sustainable fishery; 

aquaculture; food security 
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‘Bubok’ is the local name for Acetes spp. in Sarawak coastal waters which has economical value in 

Asian waters. Several traditional fishing gears are used to harvest this planktonic Sergestid 

shrimp in Malaysia, but some fishers in Miri use beam trawl net (BTN) which is known to be a 

less selective gear. However, no detail report on the catch composition of the BTN in Malaysia yet. 

Thus in evaluating the impact of BTN usage for Acetes fisheries, this research aims to identify the 

species composition and determine the temporal variation in the catch composition. Samplings 

were carried out in April until November 2016 from Kuala Baram to Batu Satu waters, Miri by 

Fisheries Research Institute, Bintawa, Department of Fisheries, Malaysia with the help of local 

fishermen. The given preserved samples were sorted in the laboratory into three main categories 

namely Acetes shrimps, non-Acetes shrimps and fish. Each category was then analysed to the 

lowest possible taxa. Results showed that total catch composition during the study period 

comprised less than 50% of Acetes spp., whereas the fish category exceeded 50% and comprised 

many juveniles of commercial species. Current study recorded a total of 36 commercial fish 

species as bycatch of BTN. Meanwhile, the non-Acetes shrimps contributed about 10% of the total 

catch. Variation of catch composition can be seen during the study period and differs with 

sampling locations. These findings showed that BTN is unselective and destructive to other 

aquatic species. In long term, this gear can harm the fisheries of other commercial species 

inhabiting the studied areas and also the marine ecosystem as a whole. 

 

Keywords: beam trawl net; commercial fish species; Sergestid shrimp; species composition; 

temporal 

 

 

 

 

 

 

 



 

  96 

 

 COSAFS2022  

 

    FFO-11
  

PEATLAND FISH COMMUNITIES AND HABITAT ASSESSMENT OF AYER HITAM 

UTARA FOREST RESERVE, MUAR, JOHOR 

 

Haslawati Baharuddin*, Chew Poh Chiang, Mohamad-Sufiyan Salmi, and Mustafa Asmuni 

 

Fisheries Research Institute, FRI Glami Lemi, 71650 Jelebu, Negeri Sembilan 

 

*E-mail: haslawati@dof.gov.my 

 

Tropical peatland forests provide the unique habitat of some specialised fish species that are 

adaptable to this unusually harsh ecosystem. Peat swamps in Johore are less documented 

compared to other locations in Malaysia. Therefore, this study was conducted to assess the water 

physico-chemical parameters and ichthyofaunal diversity in the Ayer Hitam Utara Forest Reserve, 

Muar, Johor. The samplings were carried out in four sites, covering a man-made canal and 

swampy areas nearby. Fish were collected using multiple gears: the scoop nets, gill nets and traps 

according to the suitability of the location. A total of 179 individual fishes from eight families were 

collected, with the domination of the family Osphronemidae (69.89%). Four Betta species were 

collected with Betta bellica consisting of the highest number (n=79) followed by B. persephone 

(17), B. coccina (11) and B. cf. waseri (2). Among them, two of these species, B. persephone and 

Betta coccina known to be endemically unique to this area. We also collected the rarely found 

species, Kotellatlimia katik, Encheloclarias curtisoma, and newly popular Channa limbata. This 

preliminary assessment confirmed the high diversity of fishes, despite the anoxic water condition 

and high acidity, characteristics of a peat swamp forest habitat. Further studies are needed to 

extend the understanding on the ecological aspects to help future management of endangered 

and endemic ichthyofaunal diversity of Ayer Hitam Forest Reserve. 
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Diversity studies through fish distribution are gaining increased interests in Malaysia. While they 

have tremendously added to the species checklist in the country, designs of such studies have also 

indicated they suffer from lack of predictive ability. Studies with predictive power elevate their 

outcome values in that factor affecting the diversity can be estimated with certain precision and 

confidence levels. Prerequisites to determining sampling stations, strategies to employ in sample 

collection and statistical models to gauge given a dataset are discussed with appropriate stream 

case studies in the presentation. We call for improved approaches to fish distribution studies for 

sound conservation and management in Malaysia. 

 

Keywords: sampling designs; fish distribution models; conservation and management; stream 

network; fish diversity 
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A balance microbial gut population will promote better health status of the host, nutrient 

digestion and energy balance. The gastrointestinal microbes composition is easily manipulated 

through feeding diets. Thus, the aim of this study was to investigate (i) the potential of stingless 

bee propolis as a feed additive to improve growth performance in Japanese quail, and to test (ii) 

two types of beneficial bacteria (Lactobacillus and Bifidobacteria) for reducing E. coli and 

Salmonella sp. in the intestinal of Japanese quails. Firstly, Heterotrigona itama propolis was 

extracted in 70% ethanol to obtain the propolis extract (Pp). Japanese quails one week of age 

were divided into five treatment groups with each group containing 10 quails. Treatment groups 

were Tr1 (0.2% Pp), Tr2 (0.4% Pp), Tr3 (0.6% Pp), Cp (0.1 mg/g erythomycin) and Cn (negative 

control). The feeding trial was conducted for 5 weeks. Post - slaughter study, the intestinal 

microbial count of Japanese quails was determined by using Florescence in-situ hybridization 

(FISH) method. The feeding trial results showed that the highest live weight (LW), average weight 

gain (AWG) and carcass weight (CW) was observed in Cp. However, LW, AWG and CW of all 

propolis groups has there was no significant difference (p > 0.05) with Cp. At the end of the 

experiment, the highest FCR and lowest feed apparent digestibility (AD) was observed in control 

group whereas, all treatment groups did not differ. The propolis groups of Tr1 and Tr2 showed 

highest in both Lactobacillus and Bifidobacteria counts in quail’s intestine compared to control. 

Meanwhile, E. coli was only observed in Tr1, Cp and Cn whereas, negative result of Salmonella sp. 

was observed in all treatment groups. Propolis supplementation in quail has comparable effect 

to erythromycin antibiotics as a feed additive to improve growth performance and the potential 

to replace antibiotic. 

 

Keywords: Heterotrigona itama; ethanolic extract; fluorescence in situ hybridization (FISH); 
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Hypo-osmotic swelling (HOS) test is done by assessing the membrane integrity of the sperm cells 

morphologically. It is an important diagnostic tool for sperm motility and fertilization success. 

Supplementation of stingless bee honey (SBH) in Tris could be beneficial as a source of energy 

and give other benefits for the sperm cells. Competency of the sperm membrane plasma treated 

with SBH is vague since less research had been done on it. Semen samples were collected from 

four bucks using artificial vagina. Semen collected were pooled and diluted into respected 

treatments. Four treatments were prepared in different concentrations of SBH at 0%, 0.5%, 1.0%, 

1.5% and 2% volume per volume (v/v) respectively. Semen sample from each treatment were 

then assessed for sperm individual progressive motility, sperm viability and sperm abnormality 

through microscopic observation and eosin-nigrosin staining procedure. Throughout this period, 

the extended semen was kept in water bath set at 37°C. The HOS tests were performed by 

assessing the appearance of swollen sperm cells. Percentage of sperm individual progressive 

motility, sperm viability and sperm abnormality were not significantly different between 

treatment. However, in HOS test, the results showed that the highest percentage of swelling were 

significantly observed in 1.5% and 2 % of SBH. HOS test percentage of 0.5% and 1% SBH were 

the lowest. The result of this study suggested that 1.5% and 2% of SBH would be best in improving 

the sperm quality of the buck goat. HOS test is a useful tool to diagnose the capacity of the 

membrane integrity of the sperm cells and help researchers studying the effects of certain 

extenders on it. Higher concentration of SBH should be done for future work. 
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Oil palm empty fruit bunch (EFB) is a local palm oil industry by-product that has been identified 

as a potential livestock feed. However, biological pretreatment application is needed due to its 

high lignocellulose content. Various research has reported on the use of white rot fungi (WRF) in 

the degradation of the lignin compounds through solid state fermentation (SSF). A previous 

small-scale study using Ganoderma lucidum, which is a white-rot fungi, was successful in 

pretreating EFB. Following this, this study was conducted to replicate the previous study, in a 

larger scale production, along with the objective to evaluate the potential of this material as a feed 

in terms of its digestibility, formulated as total mixed ration (TMR), in an animal feeding trial. 

Mycelia culture of G. lucidum was inoculated on EFB fibers and incubated for 12 weeks of SSF 

period and found effective degradation of the lignin structure of EFB which has a potential as a 

feedstuff for livestock. Therefore, this study then formulated TMR with inclusion of 25% EFB 

(treated and untreated) to partially replace Napier grass (Pennisetum purpureum), giving rise to 

treatments; T1 (control): Napier 50% + concentrate, T2: Untreated EFB 25% + Napier 25% + 

concentrate, T3: Treated EFB 25% + Napier 25% + concentrate. The diets were fed to Boer male 

goats at a level of 3% body weight for 2 weeks. Current study showed no significant difference 

(p>0.05) in dry matter intake (DMI), fecal output (FO), and dry matter (DMD), organic matter 

(OMD), neutral detergent fiber (NDFD), acid detergent fiber (ADFD) and crude fat (CFD) 

digestibility. However, T2 had lower acid detergent lignin (ADL) digestibility (p<0.05) compared 

to T1 and T3 diets, due to the higher lignin content of EFB in T2 compared to T3, where the EFB 

was treated with G. lucidum. The results of this study suggest that EFB treated with G. lucidum can 

be used successfully as one of the feed ingredients in the diets of goats as TMR, at the inclusion 

level of 25%, without posing detrimental digestive effect towards the animal. 

 

Keywords: oil palm empty fruit bunch; Ganoderma lucidum; total mixed ration; feeding trial; 

goats; digestibility 
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The Mafriwal breed is a dual-purpose cattle breed for meat and milk production. This breed has 

good dairy production characteristics and good performance. Packed cell volume (PCV) and 

peripheral eosinophil count (PEC) have been used as markers of resistance to parasitism in 

ruminants, particularly on gastrointestinal nematode infections. However, the effects of 

haemoparasitism on the PCV and PEC of Mafriwal cattle are still unknown. The present study 

aims to explore the effects of haemoparasitism on PCV and PEC in different age groups of Mafriwal 

cattle. Blood samples of 122 Mafriwal cattle were collected from four age groups namely calves 

below 1 year old (n=30), calves between 1 to 2 years old (n=31), lactating cows (n=31) and dry 

cows (n=30) to obtain PCV and PEC. The blood samples were also used to identify haemoparasite 

species by polymerase chain reaction (PCR). The cattle were then grouped according to 

haemoparasite species infection - Anaplasma marginale and Babesia bigemina (Group A), A. 

marginale (Group B), B. bigemina (Group C) and non-infected (Group D). The effect of 

haemoparasitism on PCV and PEC among different age groups of Mafriwal cattle was analysed 

using a two-way ANOVA. The mean PCV (23.53%) in all cattle was slightly lower than the normal 

range (24%-36%), while the mean PEC (50.7l) was within the normal range. There was no 

significant difference in PCV and PEC between different age groups of cattle and between the 

haemoparasite species infection groups. These findings indicate that PCV and PEC of Mafriwal 

cattle were not affected by haemoparasitism regardless of age groups and species of 

haemoparasites. In conclusion, Mafriwal cattle could be resistant to haemoparasite infection thus 

possessed a desirable trait to be developed as a superior cattle breed. 
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Gastrointestinal parasitism is one of the major causes of production loss in the ruminant industry 

which could threat the self-sufficiency level goal of the country. The Mafriwal breed is a Malaysian 

crossbred of Friesien and Sahiwal cattle that has been developed by the Department of Veterinary 

Services Malaysia since 1980s for meat and milk production. However, the effects of 

gastrointestinal parasitism such as strongylosis and coccidiosis on the production of Mafriwal 

breed has never been explored. Therefore, this study aims to determine the susceptibility of 

Mafriwal cattle to gastrointestinal parasitism at different age groups. In this study, faecal samples 

were collected from a total of 122 Mafriwal cattle consisted of calves less than 1 year old (Group 

A, n=30), calves within 1 to 2 years old (Group B, n=31), lactating cows (Group C, n=31) and dry 

cows (Group D, n=30). The faecal samples were subjected to McMaster method to count the 

strongyle eggs per gram (epg) and coccidia oocysts per gram (opg) of faeces. The Kruskal-Wallis 

test revealed significant differences of epg (H(3) = 15.994, p <0.01) and opg (H(3) = 48.235, p 

<0.001) between groups. The Wilcoxon signed-rank test showed that the epg of Group B was 

significantly higher than Group A (p<0.05) and Group C (p<0.05). The mean opg of group A and B 

were significantly higher than groups C (p<0.001, p<0.001) and D (p<0.001, p<0.001), 

respectively. In conclusion, Mafriwal calves in this population were more susceptible to 

gastrointestinal parasitism than the lactating and dry cows. Although resistant to gastrointestinal 

parasitism presumably develops as the calves aged, control of gastrointestinal parasitism should 

be focused on the calves at early stages to ensure the development of healthy cattle for meat and 

milk production at later stages.  
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This study was conducted to investigate the responses [A3] of selected cytokines, acute-phase 

proteins, and reproductive hormones in Institute of Cancer Research [A4] mice model challenged 

with mild (20% infected cells), moderate (40% infected cells), and severe (80% infected cells) 

Mycoplasma ovis [A5] infection. Blood samples were examined weekly for changes in haematocrit 

and parasitaemia and euthanasia was performed at 8 weeks post infection (pi) to collect blood 

and tissues for serological assays and histopathological examination. A dose-dependent peak 

parasitaemia occurred in the 4th-week with a significant dose-dependent drop in packed cell 

volume (PCV) in weeks 2 & 3 pi. The mean serum haptoglobin decreased significantly (p<0.05) 

by 48.7% while serum amyloid A increased significantly (p<0.05) by 89% in severely infected 

mice compared to the uninfected control. Progesterone concentrations increased significantly 

(p<0.05) by 166% in severe and 96% in moderate infection groups with a concurrent 52.9% 

significant (p<0.05) reduction in serum oestrogen levels in the severe infection group compared 

to the control group. Histopathology revealed haemorrhage, vacuolation and hypertrophy of 

lutein cells in the ovary; hypercellularity, mild haemorrhage and cellular infiltration in the spleen; 

diffused cellular hyperplasia and severe congestion in the lymph nodes; Kupfer cell proliferation, 

leucocytic infiltration, congestion, and necrosis of hepatocytes in the liver; proliferative lesion in 

the glomerulus, severe leucocytic infiltration and congestion of renal veins in the kidney. The 

dysregulation in the secretion of progesterone and the cellular reactions observed in the ovary of 

M. ovis infected female mice are novel aspects of this study which clarifies the potential role of 

Mycoplasma ovis in the reproductive disorders of small ruminants. The observed changes in some 

acute phase reactants following M. ovis infection in the mice model may be further exploited in 

the goat model as potential markers for early clinical diagnosis. 
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The primary goal of this research was to elucidate the novel influence of Brachiaria decumbens 

leaf meal supplementation on the growth performance, nutritional digestibility, and intestinal 

histomorphology of commercial broilers. A total of 300 male day-old Ross 308 broilers were 

divided into six different treatment groups at random. Treatment 1 broilers were fed commercial 

diets with no added additives. Commercial diets containing 100 mg/kg of the antibiotic 

oxytetracycline were provided to broilers in Treatment 2. Treatments 3, 4, 5, and 6 received 

similar commercial diets supplemented with 25, 50, 75, and 100 mg/kg of B. decumbens leaf meal 

respectively without antibiotics. Throughout the 42 days feeding trial, the body weight gain and 

total feed intake for each replicate were recorded every week to determine the growth 

performance. Then, on day 42, six broilers from each treatment were randomly selected and 

slaughtered to assess the digestibility of nutrients and histomorphology of the small intestine. 

There were significant differences (P < 0.05) in the growth performance, apparent ileal nutrient 

digestibility, and intestinal histomorphology among treatments. In contrast to the higher level of 

supplementation, T3 broilers supplemented with only 25 mg/kg of B. decumbens were sufficient 

to enhance the production parameters measured in this study. The high concentration of steroidal 

saponins in B. decumbens may explain its growth-promoting effect. Moreover, the production 

efficiency of T3 broilers may also improve due to the presence of other phytochemical 

components like tannins, flavonoids, and alkaloids in B. decumbens, which aid in the absorption 

of compounds that are not typically utilized in the gastrointestinal system by activating digestive 

enzymes and increasing nutrient absorption in the intestinal tract by increasing villi height. In 

summary, food security, as well as food safety in the poultry industry, could be ultimately 

enhanced with the supplementation of this novel B. decumbens. 

Keywords: Brachiaria decumbens; growth performance; nutrient digestibility; gut 

histomorphology; Ross 308 
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Urea pretreatment is a promising strategy to enhance the nutritive value, increase the 

digestibility and improve feeding value of oil palm frond (OPF) in ruminants. The potential usage 

of urea-treated OPF in ruminants can be evaluated by in vitro rumen fermentation profile study 

using rumen fluids. The study examined the effects of treating OPF without (control) or with 

different urea levels (1–5%) on in vitro rumen fermentation profiles using goat rumen fluids. An 

in vitro gas production techniques was carried out to measure cumulative gas production at 0, 2, 

4, 6, 8, 12, 18 and 24 h of incubation. In vitro dry matter (DM) and organic matter (OM) 

digestibility was determined after 24 h of incubation. Volatile fatty acids (VFAs) composition of 

the incubated rumen fluids was analysed using a gas chromatography. The total gas (ml 500 

mg/DM incubated) and potential gas production were increased (linear p < 0.05; quadratic p < 

0.05) with increasing levels of urea inclusion in the treated OPF. However, in vitro DM and OM 

digestibility were significantly (p < 0.05) increased only by higher inclusion levels of urea (4% 

and 5%). The molar proportion of total VFAs, acetic acid, and propionic acid tended to increase 

linearly (p < 0.05), with increasing levels of urea inclusion in treated OPF after the 24 h of 

incubation period. OPF treated with 4% or 5% urea also produced significantly (p < 0.05) higher 

ammonia-N (NH3-N) than the control and OPF treated with 1–3% urea. Ammoniation of OPF 

using urea improved its nutritional value and in vitro rumen fermentation profiles in goats. The 

effect was more pronounced for 4% or 5% urea treated OPF. 
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Crude palm oil (CPO) inclusion in laying hens' diet serves primarily as a cost-effective energy 

source compared to other vegetable oils. However, it has been suggested that palm pressed fibre 

oil (PPFO), the residual oil derived from palm pressed fibre can be used as an alternative for CPO 

in laying hens’ diet as it is more economical and contains more vitamins and phytonutrients than 

CPO. This study was conducted to evaluate the effects of substituting CPO with PPFO on the 

performance and egg production of laying hens. A total of 150 16-week-old Hisex Brown laying 

hens were randomly assigned to one of five dietary treatments: a basal diet containing 4% CPO 

(control), and the same basal diet containing CPO was substituted with 25% (T1), 50% (T2), 75% 

(T3) or 100% (T4) PPFO. The feeding trial was carried out for 20 weeks including four weeks of 

adaptation periods. Laying hens were fed with a complete feeding mixture in mash form, provided 

with water and feed ad libitum and exposed to a 16 hr light, 8 hr dark/day (16L:8D) lighting 

schedule. Dietary treatments T1, T2 and T3 had no significant effect (p>0.05) on feed intake, body 

weight gain, egg number, egg production rate, egg weight, egg mass and feed conversion ratio of 

laying hens compared to that of the control treatment. However, a significant (p<0.05) reduction 

in feed intake, egg number, egg production rate and egg mass of laying hens were observed in T4 

compared to the control treatment. Thus, this study showed the potential for substituting up to 

75% of CPO with PPFO as the economical energy source in laying hens’ diet without affecting 

performance and egg production. 
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Grain corn is one of the main ingredients in poultry feed as a source of energy. Currently, Malaysia 

imports all of its grain corn needs costing the nation RM1.72 billion in 2020. The dependency on 

imported corn has caused quite a stir now as price and supply instability has also caused the rise 

in chicken prices.  Producing own grain corn is now seen as a necessary action to ensure the 

stability and security of poultry production in Malaysia. Realizing the need, in 2016, The 

Malaysian Ministry of Agriculture and Food Industries (MAFI) started an initiative under the 

Sumber Kekayaan Baru (SKB) program to develop local grain corn production. The initiative 

involved agencies under The Ministry working together to address many aspects of the industry.  

As a guide, a blueprint for grain corn production was developed. The aim was to reduce 30% of 

grain corn importation by 2032. Research and Development (R&D) has been identified as one of 

the strategies to improve the viability of grain corn production in Malaysia. Hence, R&D done 

include screening and identifying grain corn varieties suitable to produce high yield, developing 

effective mechanization techniques for land preparation, planting, plant care and harvesting, 

developing efficient pest, disease and weed control and improving postharvest handling to reduce 

losses. Socio-economics studies was also performed to understand enabling factors and policy 

interventions needed for a more sustainable local grain corn production. A Standard Operating 

Procedure (SOP) is currently being developed based on R&D done to be a guide for farmers and 

companies. Application of SOP at small scale level (<2 ha) has proven can give high yield (6 – 8 %) 

and has the potential to increase the productivity and viability of grain corn production in 

Malaysia. 
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COLLECTED FROM MEGHNA ESTUARY, BANGLADESH 
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In larval fish, food size is closely related to the length of the fish’s jaw and mouth gape. So far, no 

information is available on the larval mouth morphology of Hilsa shad Tenualosa ilisaha. Hence, 

observations on the mouth morphological development during different larval stages of T. ilisaha 

were examined. Samples of T. ilisaha larvae were collected weekly from Meghna estuary, 

Bangladesh between August 2016 and January 2017. The collected samples were transported to 

the laboratory and the mouth morphology of larvae and early juvenile stages were 

microscopically examined. The smallest mouth size was found at 450 while the largest found was 

at 900. There was no evidence of teeth, while the lower jaw was taller than the upper jaw. This 

study observed four larval stages: the yolk-sack stage, pre-flexion stage, flexion stage, and post-

flexion stage. The mouth was closed at the yolk sac stage while in the pre-flexion stage, the larval 

mouth gape ranged between 177 ± 25 and 367 ± 47 µm.  In the flexion stage, the range was 241 

± 31 and 497 ± 59 µm, in the post-flexion stage it was ranged between 307 ± 38 and 621 ± 74 µm 

and finally in the early juvenile stage the range was 393 ± 61 and 788 ± 119 µm. There was a 

significant relationship with standard length (SL) and upper jaw length (R2 = 0.941, P < 0.05) as 

well as lower jaw (R2 = 0.931, P < 0.05). Significant relationship was also found with SL and mouth 

gap at 900 (R2 = 0.938, P < 0.05). Overall, these findings can be considered a base data for the 

mouth morphological development of T. ilisha and a relationship between mouth size and feeding 

habits. 
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This study was conducted to highlight the potential of a marine-derived product that could be 

potential as a functional food from marine resources. An experiment was done on horseshoe crab 

(Tachypleus gigas) to screen for antimicrobial properties from crude carapace extracted with 

three different solvents; methanol, ethanol and chloroform using Disc Diffusion Method and Well 

Diffusion Method. Significant antimicrobial activity was observed in human pathogenic Gram-

positive and Gram-negative bacteria. Well Diffusion Method possessed better inhibition activity 

in comparison to Disc Diffusion Method. Chloroform crude extract has the highest antimicrobial 

activity than other extraction solvents with Minimal Inhibitory Concentration (MIC) ranging from 

12.5 – 25 µg/mL. These findings highlight the potential of the marine-derived product as potential 

functional food as the horseshoe crab carapace contains antibacterial agents against human 

pathogenic bacteria. 
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Freshwater Gastropoda can be considered as the biological indicator in ecosystems such as rivers, 

streams, lakes and ponds. The objectives of this study are to identify freshwater gastropod species, 

diversity, and distribution along Sungai Penebak, Sungai Nanga Tiga and Sungai Kabo were done 

in the Betong division. The study was conducted on 10 November 2020. A 50m transect was laid 

on the riverbank of all three stations. The existed of specimens were counted and collected from 

each sampling point and stored were taken to the laboratory for species identification. The 

diversity index and morphological study of freshwater gastropods were performed. Five species 

of freshwater gastropod belonging to four families were discovered. The five species of 

freshwater gastropods consisted of Sulcospira pageli, which shows great abundance, followed by 

Clea nigricans, Brotia costula, Pila ampullacea and Vittina pennata. The diversity indices of 

collected Gastropoda species from the different stations, for instance, Shannon-Weiner diversity 

index (H’), Pielou’s evenness index (J’), and Margalef’s richness index were assessed; where 

station 3 showed higher diversity of Gastropoda compared to other two stations. The information 

presented in this paper might be helpful for ecological wealth studies and consider the baseline 

data for the stream ecosystem in Sarawak, Malaysia. 

 

Keywords: freshwater gastropoda; Pachychilidae; diversity indices; Betong, Malaysian Borneo 
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The demand for fish in the country is expected to increase in line with population growth. To help 

with these problems, the government has introduced many initiatives and programs aimed at 

improving the socio-economy of fishermen in Malaysia namely Fishermen’s Living Allowance 

(Elaun Sara Hidup, ESH), Fishing Incentives (Insentif Hasil Tangkapan, IHT), Natural Disaster 

Relief, Housing Assistance, Diesel Subsidies, and Petrol Subsidies. Therefore, there is a need to 

measure the effectiveness and impact of fisherman satisfaction on government programs and 

incentives. Data obtained via a field survey of 467 respondents consisting of fishermen who were 

members of 25 Fishermen's Associations (PNK) across Malaysia between 2018 and 2019 

analyzing the data using descriptive statistical method. The most effective scheme for fishermen 

in Malaysia is the diesel subsidy with a score of 4.31, followed by housing assistance (4.25) and 

natural disaster relief (4.24). The most influential aspect of fishermen's socioeconomics is seen 

in relation to income and living standards, with 45.1% of respondents saying they are decreasing 

and 42.1% of those surveyed on living standards saying there is no change at all there in their 

daily life. The results of this study show that the administration of the programs was quite 

effective. But not all are satisfied and have felt the benefits of the programs while the rest were 

not satisfied. Therefore, the government must review all implemented programs and initiatives 

and redesign special programs that can bring more benefits and secure the livelihoods of 

fishermen. 

 

Keywords: effectiveness of government programs; fishing incentive; socio-economics impact 
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Prawns have the metabolic ability to convert dietary carotenoids, such as beta-carotene, into 

astaxanthin, which increases the colour intensity and boosts immunity, thereby improving prawn 

growth performance. Currently, prawn feed manufacturers are using expensive synthetic 

astaxanthin as a feed supplement which contributes to higher feed costs. Oil palm carotene can 

be used in prawn feed production to replace the commercial synthetic astaxanthin in the market. 

A study was conducted to evaluate the effects of dietary oil palm carotene on the colour intensity 

of giant freshwater prawns (Macrobrachium rosenbergii). Five different treatments that are 

isonitrogenic and isocaloric were used in this study, including: T1 (commercial feed); T2 (control, 

without oil palm carotene); T3 (3% crude palm oil (CPO) inclusion); T4 (3% palm pressed fibre 

oil (PPFO) inclusion); and T5 (3% commercial oil palm-mixed carotene inclusion). Prawns were 

fed to satiation five times daily for a 10-weeks feeding trial. At the end of the feeding trial, prawn 

samples were collected for colour intensity analysis. Body colour of the prawn was examined 

using a CR-400 Chroma meter on three parameters consisting of L* (lightness), a* (redness) and 

b* (yellowness) at 25oC. Color analysis on raw prawn samples showed that T2 had the highest L* 

values, while T4 samples had the highest values of a* and b* compared to other treatment groups. 

For the cooked prawn samples, T1, T2 and T3 showed higher L* values than T4 and T5. However, 

samples from T4 and T5 showed higher values of a* and b* compared to samples from other 

treatment groups. This study suggests that supplementing the giant freshwater prawn diet with 

PPFO improves colour intensity in terms of redness and yellowness, which potentially creates 

premium prawns for the market. 

 

Keywords: astaxanthin; body colour; lightness; yellowness; redness; premium prawn 
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The development of oil palm plantations on peatland requires drainage for water level regulation 

which often creates new artificial habitats for aquatic inhabitants. We assessed the changes in 

fish communities in the artificial drainage systems of Ladang Lingga 2, Betong, Sarawak, as the 

drained peat swamp forest is being converted into oil palm plantations. Fish were sampled from 

three sampling stations at the man-made drainage from July 2013 until July 2019. A total of 1546 

individuals represented by 12 species were recorded across oil palm plantation development 

phases. Although it is an artificial habitat, the conversion of logged peat swamp forest to cleared 

land resulted in a reduction of fish species richness by at least 25%. There were not many changes 

observed when the land was initially planted with palms. However, as the oil palm reached 2 

years old, fish species richness increased and was comparable to the prior conversion phase. 

Similarly, the fish abundance was also decreased (at least 48%) as the peat swamp forest was 

cleared. Following planting, fish abundance increased and during the two-year-old palms, fish 

were more abundant as compared to the prior conversion phase. We conclude that, in artificial 

drainage systems of a converted peatland, the fish species richness recovers as the palm reached 

two years old whereas the fish abundance shows an early recovery during the first year of oil 

palm planting.   
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Research on the effect of multiple land use on fish diversity in headwater streams of Borneo is 

lacking. Lack of information on this environmental problem has led to failure in preserving 

adequate ecological buffer zones along stream channels of each type of land use that eventually 

might affect stream biodiversity. We investigate fish of three headwater streams that flow 

through different types of land uses in southwestern Sarawak. We hypothesize that multiple land 

use activities in a catchment have higher pressure on fish fauna than a single land use activity. We 

sampled fish twice at two sites of each headwater stream using the method of netting, casting, 

and electroshocking. The results show that the headwater stream with high coverage of oil palm 

plantation has low species richness and a high number of individuals. Furthermore, species 

richness and abundance in the dry season are significantly lower than rainy season, which 

suggests effects of multiple land use on fish fauna seem to be more severe in the dry season. The 

results might have implied that the size of the ecological buffer zone along the stream channel 

should be estimated by integrating the size of the major land use in the catchment, precipitation, 

and management practices of each type of land use. 
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The animal body's geometry holds unique characteristics associated with the species, life history, 

behaviour and evolution. As such, geometrics has been an alternative approach in taxonomy and 

systematics study when morphological and molecular techniques are not possible. We analyzed 

98 specimens of barb species, Barbodes kuchingensis and B. lateristriga, from six headwater 

streams in southwestern Borneo by comparing the body shape using geometric morphometric 

techniques to explore the variability of population and phenotype of the fish. Morphometrics and 

meristics data of the fish specimens were also measured and counted. A digital camera was used 

to photograph the left side of the fish specimens. Twenty homologous landmarks on the body of 

each image were digitized using tpsDig software to extract the body shape. The General 

Procrustes Analysis, Principal Component Analysis, Canonical Variate Analysis, and Discriminant 

Function Analysis were performed to determine the variations in the body shape between species 

and among six populations. The technique reveals the differences between B. kuchingensis and B. 

lateristriga to a great extent and the population variation among six headwater streams. The 

probable factors contributing to the observed variations included geographical isolation (i.e., 

allopatric speciation) and hydrological differences (i.e., stream morphology, current flow). In 

addition, we suggest that molecular analysis will be helpful in further inferring the two species' 

population lineages from the different drainage systems. 
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The lack of mature male broodfish, unsynchronized maturation periods, and inadequate sperm 

have always been the challenges of the induced breeding program for Japanese Koi (Cyprinus 

carpio) at FRI’s Nucleus Breeding Center (NBC), Jelebu. Therefore, cryopreservation of the 

Japanese Koi sperm is a way to resolve this problem. The objectives of this study were to 

determine the suitable extender solution, dilution ratio and storage temperature for short-term 

sperm storage and subsequently to evaluate the effectiveness of short-term storage sperm in egg 

fertilization in C. carpio. Sperm samples were collected and pooled from matured male broodfish. 

Extender solutions B, M, and F, were tested at sperm: diluent ratios of 1:1 and 1:5. Storage 

temperature was tested at 4 °C and room temperature. Sperm samples without extender solution 

were used as control. All treatments were tested in triplicates. Sperm motility percentages were 

quantified daily for a week. For the egg fertilization test, 120 g or ~145,000 eggs were fertilized 

with 3 mL of day 2 short-term storage sperm, with a freshly collected sperm sample as the control. 

Results showed that C. carpio sperm diluted with Extender F at 1:1 and stored at 4 °C still 

possessed sperm motility of 70-80% on day 3, while 50-60% in the control treatment (p<0.05). 

Egg fertilization percentages by using short-term storage sperm and freshly collected sperm 

(control) were 55.5+10.8% and 58.3+12.6%, respectively (p>0.05). The hatching percentages of 

the fertilized eggs were also not significantly different between the short-term storage sperm and 

freshly collected sperm. Short-term storage sperm possesses equivalent egg fertilization ability 

compared to fresh sperm. In conclusion, a short-term storage method was developed in the 

current study, along with an appropriate extender solution formulation and dilution ratio for 

cryopreservation of C. carpio sperm.  
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Environmental DNA (eDNA) technological applications have revolutionized our ability to 

determine the presence and distributions of aquatic organisms. Environmental DNA (eDNA) is 

the DNA of an organism found in the environment. This form of DNA can be obtained from 

samples such as soil, water and feces in the aquatic environment without having to remove or 

capture the targeted organism in mention. Edna is composed of both intracellular and 

extracellular DNA and is a saturated mixture of DNA from the nucleus, chloroplast and 

mitochondria of the cell of different organisms. Here we review the literature and publications on 

the revolution of monitoring invasive fish by using eDNA.  We have reviewed 14 papers obtained 

from science direct, research gate and REABIC.net , 2 web pages which are University of 

Washington News Office (Washington.edu) and Landscape Partnership 

(landscapepartnership.org) together with 2 study data sets, one which is on tilapia eDNA 

extraction procedures and their effectiveness and another regarding the standard operations 

procedure of eDNA.  These web sites, data sets and websites were published from the year 2014 

to 2022. By reviewing them, we studied how this technology has revolutionized the monitoring 

of invasive fish species and established a clear picture and timeline can be established regarding 

the usage of this technology. eDNA technology detects only the targeted invasive fish species and 

no other local fish species present, thus making the detection and monitoring of invasive species 

more easy and less constraining as compared to conventional methods. The application of eDNA 

technologies to monitor invasive fish species populations require less time, manpower, skills and 

financial resources compared to conventional monitoring methods which may be inaccurate 

because the entire body of water might not be reachable as target fish may be able evade sampling 

methods. It is concluded from the review of these studies that eDNA technology is very successful 

in monitoring of invasive fish species globally and has revolutionized the tracking of these 

organisms globally thus benefiting biologists, scientists and governing bodies in biodiversity 

studies and surveys conducted. 
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Herbs has wide application and important functions in curing many diseases, that can be 

alternatives to antibiotics for chicken production. One of the various efforts is the use of natural 

antibiotics such as herbs which are believed to be safer than synthetic one and have the potential 

to replace synthetic antibiotics due to their bioactive compound that exhibited antimicrobial 

activities and will have health benefits. Various technologies are used for processing herbs into 

feed additives, but fermentation probably represents the best method for the improvement of 

nutritional and sensory attributes and shelf life. The study was performed aiming to assess the 

nutritional evaluation with the method of yeast-fermented herbs namely, Andrographis 

paniculata, Orthosiphon stamineus, Euphorbia hirta, Curcuma longa and Syzygium polyanthum. 

The yeast fermented herbs show a decrease in pH reading before and after fermentation except 

for Andrographis paniculata (1.1% increase). The pH of ground S. polyanthum was the lowest at 

4.24 (26% decrease) as compared to before fermentation (pH 5.74) while C. longa, O. staminues, 

and E. hirta showed a slight decrease in pH (2.4% to 7.8% decrease). The E. hirta herb contains a 

high amount of ash content followed by S. polyanthum. These results indicate that the yeast takes 

action and growth in all herbs except A. paniculata.  The fermented herbal-yeast that contains 

high minerals and nutrients can be used as a possible source of natural products of antibiotic 

interest. 
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Leptospirosis is a disease, and the causative agent is Leptospira bacteria where it is in spiral-

shaped bacteria known as Leptospira spp. It can survive in a wet environment and neutral pH. 

Leptospirosis is a zoonotic disease that can transmit from animal to human, and it is also known 

as an occupational disease. Moreover, the rat is the main reservoir for the pathogenic bacteria 

where the rat urine passes through the kidney and urinary track system prior to shed out from 

the body that consists of the Leptospira spp. bacteria and rat urine. This study was conducted to 

assess the level of knowledge, awareness, and preventive practice regarding Leptospirosis 

through a questionnaire survey among the residents in Bintulu District area. To adapt with the 

pandemic of COVID-19, the questionnaire was distributed via online survey through the social 

media (Whatsapp and Facebook) that focus on Bintulu residents. Hence, the total sample sizes 

were 384 residents, and the response rate were 94.81%. Findings from this study provide 

essential information regarding the level of knowledge, attitude, and preventive practice towards 

leptospirosis. There was a significant association (p<0.05) between knowledge with attitude 

(p=0.028) and no significant association (p>0.05) between knowledge with practice (p=0.161). 

Mostly the students of UPMKB had moderate level of KAP towards the Leptopirosis disease. 

However, there is still a gap in knowledge, attitude, and preventive practice, primarily on the basic 

information of this disease, safety first for personal protective equipment (PPE), and wading 

through a flash flood. 
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Ethnoveterinary medicine involves the use of traditional medicinal plants and herbal remedies 

for the prevention and treatment of livestock diseases. Herbal remedies are gaining recognition 

as alternative medicine because they are environmentally friendly, cheap, locally available, and 

less prone to the development of resistance due to the presence of multiple bioactive principles. 

Borneo is blessed with a rich diversity of herbaceous plants which have been used by the local 

communities, according to their indigenous experience and perceptions, in the treatment of 

various human and animal diseases. Many promising ethnoveterinary plants have been used as 

dietary supplements in livestock production, but the diversity and specific applications of 

different medicinal plants in animal health and production have not been documented in this 

region. Thus, the present study was conducted to identify livestock owner knowledge, practices, 

attitudes, and beliefs relating to the use of medicinal plants for animal treatments in Borneo 

Sarawak. An online questionnaire and phone interviews were conducted to collect data among 

78 selected livestock owners. This survey has revealed that 39.7% of the local farmers practiced 

ethnoveterinary medicine using a total of 22 plant species as feed supplements, immune boosters, 

antiparasitic, antibacterial, antifungal, antidiarrhea, and topical wound dressings in poultry, pig, 

and various ruminants. The farmers prefer using herbs due to the convenient, cheap, readily 

available, effective, and eco-friendly alternative to pharmaceutical preparations in the prevention 

and treatment of animal diseases. The documentation of plant species associated with indigenous 

knowledge and practices of ethnoveterinary medicine among the small-scale farmers is a starting 

material for promoting sustainable livestock production and further research to investigate other 

potential uses of plant-based preparations as ‘modern’ traditional drugs in this region. 

       

Keywords: animal production; Borneo Sarawak; current knowledge; ethnoveterinary practices; 
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In 2020, Malaysia is only able to produce 23% of its meat needs. The Department of Statistics has 

recorded that Malaysia had to import meat worth RM2.2 billion in order to meet the demand. One 

of the major causes of this problem is farmers’ dependency on imported livestock feed, which is 

worsened by the rising cost of the feed and its production. Farmers' lack of knowledge in 

formulating livestock feed from locally sourced substances has also compounded the situation. 

Thus, the purpose of this study is to identify factors that influence farmers' intention in using 

mobile applications for the formulation of livestock feed. An extensive literature study has been 

conducted through search engines of four databases which are Science Direct, IEEE Xplorer, 

Elsevier and Wiley. Five keywords; “livestock”, “livestock feed”, “mobile apps”, “intention to use”, 

and “mobile apps adoption models and theories” were used. The various keyword combinations 

were used to identify the factors influencing the behavioural intention to use livestock feed 

mobile apps in existing studies. Based on the extensive literature review that has successfully 

identified the factors, 15 articles have been found to be relevant in identifying the factors 

influencing the behavioural intention to use livestock feed mobile apps. A number of factors were 

used repeatedly to predict the influencing factors of users’ behavioural intention to use livestock 

feed mobile apps. This study forms kind of a basis for further studies on the user’s intention for 

using mobile apps, especially in the livestock feed category. Thus, the current study aims to add 

enrichment to the existing literature on such studies. The outcomes of this study could be useful 

to the mobile apps developer in livestock areas to assist them further in building a more effective 

livestock apps category. 

 

Keywords: livestock; livestock feed; mobile apps; intention to use; mobile apps adoption models 
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Edible bird’s nest (EBN) is the dried salivary secretion of swiflets during the breeding season. The 

widely consumed EBN for its highly unique nutrients has contributed to a high demand of 

international exportation. However, the processing of EBN to remove inedible materials (i.e. sand, 

dust, feathers) has contributed to a number of waste. The disposal of these waste is hazardous to 

environment and a waste of value due to abundant sialylated-mucin (SiaMuc) glycoprotein 

attached in the impurities. In fact, this “waste” is actually the processing co-product of EBN. 

Therefore, this study aimed to recover SiaMuc-glycoprotein in EBN co-product (EBNco-P) in the 

form of bioactive SiaMuc-glycopeptide. Through enzymatic hydrolysis, an eco-friendly alternative 

to transform insoluble SiaMuc-glycoprotein in EBNco-P into soluble bioactive SiaMuc-

glycopeptide, valuable nutrients are separable from the impurities. Previously, through our own 

research, this biotechnology has been applied on cleaned-EBN. The research finds that the 

enzymatic hydrolysis of EBN that produce EBN glycopeptide has led to the bioconversion into 

high-grade product with enhanced nutritional bioavailability and functionality. Similar results 

are also revealed in the analyses of cleaned-EBN and EBN co-product. Whereby, the result 

revealed that optimum hydrolysis period was at 90 minutes, in which the DH and enhanced 

solubility indicated a complete breakdown of glycoprotein into bioactive glycopeptide. This result 

is in line with the physicochemical analyses result. The hydrolysis has significantly decreased (p 

≤ .05) the EBN protein content, while the levels for peptide, glycopeptide, polysaccharides, and 

sialic acid showed the opposite. This study may contribute to broaden the EBN product 

development in terms of nutraceutical functionality. With the availability of low-cost EBNco-P, 

this study is beneficial not only scientifically, but also the consumers, commercialization and 

industrialization 
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The natural antioxidants have expanded on the grounds that they are thought to be safer than 

synthetic antioxidants and have more noteworthy application potential for consumer 

acceptability and time span of usability of meat products. Among many kinds of herbs, Misai 

Kucing (Orthosiphon stamineus; OS) has been specified as good antioxidants. An experiment was 

carried out to estimate the meat quality characteristics of broiler chickens fed diets supplemented 

with leaf powder of OS used as a potential antioxidant source in broiler chicken feed. The birds in 

the study were 160 one-day-old male broiler chickens who were given ad libitum water and fed 

for up to 20 days. The treatments were given to 21-day-old male broiler chickens. Data was 

collected and evaluated after slaughtering 42-day-old male broiler chickens. The obtained result 

in this study revealed the significance of OS supplementation in the diet of broiler chicken 

enhanced meat quality by stabilizing sensory properties, meat color and meat pH which could be 

attributed to an improvement in antioxidative status in the meat. Therefore, OS leaf powder can 

promote organic, safe, and sustainable broiler chicken production as a diet supplement. 

 

Keywords: Misai Kucing; Othosiphon stamineus; meat quality; broiler chicken; antioxidant; herb 

 

 

 

 

 



 

  125 

 

 COSAFS2022  

 

 

 

 

ICFIC2022 COVER 

PAGE 

 

 

 

EN AZROL 

 

 

 

 

 

 



 

  126 

 

 COSAFS2022  

 

 

 

 

Abstracts of Invited 
Speakers 

(ICFIC2022) 
 

 

 

 



 

  127 

 

 COSAFS2022  

 

CHALLENGES AND OPPORTUNITIES OF THE OIL 

PALM INDUSTRY IN THE POST-PANDEMIC ERA 

 

Harikrishna Kulaveerasingam* 

 

Sime Darby Plantation Sdn. Bhd., R&D Centre, Banting, KM10, 

Jln Banting-Kelanang, 42700 Banting, Selangor, Malaysia 

 

*E-mail: harikrishna.k@simedarbyplantation.com 

 

Agriculture being a cost-sensitive industry has been slow to 

adopt or innovate using new technologies and as a result, there 

has been little interest by technology providers to innovate for 

this industry.  However, with the pandemic and climate change, 

there is a realisation that the world’s food supplies are at great 

risk offering opportunities for technology companies to 

address this by providing cost-effective solutions. Drones are extensively used in China and now 

globally for crop spraying and for other agricultural purposes.  Recent advances in robotics also 

offer autonomous solutions for skilled labour-dependent agricultural operations such as 

ploughing, planting, fertilizing, weeding, and harvesting of fruit (strawberries, apples) and 

vegetables.  However, the plantation environment imposes unique challenges given the terrain, 

weather, oil palm crop architecture and physiology, and therefore there is a need to develop 

specifically adapted mechanical solutions that are better suited under these conditions. There are 

existing platforms that can function well under plantation conditions, but their use requires 

skilled operators. We have developed semi-automated versions of these machines that can be 

operated by unskilled operators thus widening the pool of labour that can be employed. These 

can provide a bridging solution before fully automated or robotised solutions currently under 

development can be commercially deployed. However, this would require digitization of the 

industry, to support connectivity of the machinery, sensors, drones and allow capture of robust 

data for its further analysis and use. The Malaysian governments’ 5G implementation 

commitment bodes well, as it provides a supporting platform to enhance digital connectivity and 

enhanced bandwidth.  Improvements in planting materials are also another platform to enhance 

yields and productivity despite climate challenges.  The current high commodity prices offer an 

opportunity for the industry to invest in these various innovations to reduce labour dependency, 

mitigate climate change and improve productivity. 
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Climate risk management is part of the response to the threat 

of climate change. Much effort has focused on the promotion 

on climate-resilient agriculture. The Intergovernmental Panel 

on Climate Change (IPCC) emphasizes that the severity of the 

threat requires a transformative climate response rather than 

an incremental one. Systems transformation is a process of 

societal and environmental change where different actors work to change collectively a system 

towards greater sustainability. This requires inter- and transdisciplinary approaches where 

innovative technological interventions, such as climate smart agriculture, are critical but where 

the enabling social, institutional and governance environment drives the transformative process. 

Research and non-research partners need to engage in policy and practice in building the flexible, 

multi-sectoral and long-term planning approaches needed for successful climate change 

adaptation. Furthermore, in line with broader policy thinking on the need for transformative 

change toward sustainably living on the planet and “leaving no one behind,” there needs to be a 

greater focus on social equity. Using Asian paddy farming as an example, we explore pathways to 

transformative adaptation. These foreground social equity and include reducing risk in food 

systems; mitigating conflict; informing policy through participatory scenarios; enabling multi-

scale governance; and attracting much-need climate finance. These inter- and transdisciplinary 

approaches will enable paddy farmers and other actors to pursue sustainable climate risk 

management pathways that contribute to climate resilience and human development, as 

epitomized by the Sustainable Development Goals. 
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China is an important country for rapeseed industry. It ranks 

the first in rapeseed sowing area, and the second in total yield. 

Since 50-60s of last century, the rapeseed sowing area in China 

has increased by approximately 3-folds, and the corresponding 

yield output has increased by more than 10-folds. The technical 

reasons attributed to this great achievement are analyzed as (1) the replacement of Brassica rapa 

with Brassica napus in the 1950s, (2) the breeding of Brassica napus cultivars with early maturity 

and semi-dwarfism type in 60-70s, (3) the successful development of F1 hybrids in70-80s, and (4) 

the introduction of Canola type from Canada and Europe in 1980s. However, the development of 

rapeseed industry in China touched the celling in recent years. There is an enlarging gap between 

the domestic supply and demand of rapeseed, which gives rise to an increasing proportion of 

imported seeds in Chinese rapeseed market. Reasons for this standstill are discussed. To make 

the breakthrough, various efforts, such as to elevate the domestic seed quality, to develop efficient 

F1 hybrid production system, and widen the genetic basis of breeding materials, have been made 

by Chinese rapeseed scientists. In this presentation, the update progress from my own group in 

understanding the molecular mechanism of seed oil formation, mining genes from germplasm 

collections, and predicting F1 heterosis by genome selection etc. as a part of the efforts in 

improving the yield of seed quality of the crop, is particularly introduced.  
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The major challenge for sustainable crop production globally 

is climate uncertainty and the increased frequency of extreme climate events. Anticipated 

changes in climatic variability leading to more frequent extreme conditions will require directed 

adaptations of crop species on an unprecedented scale in order to sustain agricultural production.  

In Malaysia crop production will need to cope with more extreme droughts, heat waves, salinity 

and flood in some extent. The impact of forthcoming climate change in the next decades, severe 

drought in parts of Malaysia may be accompanied by heat, have led to significant yield losses. 

Several studies demonstrate the need for and potential of more drought, heat and salt tolerant 

crops and in some extent of flood tolerant crops in the future. Rice is a major crop and accounts 

for ca. 30% of the global cereal production. National food policy in Malaysia (NPM9) projected 

that 90% SSL (self-sufficiency level) will need to be achieved by 2025 while the present SSL is 

between 70-73%. But the challenge is the rice growing belt of Malaysia facing many 

environmental stresses (water deficit, heat, salinity and flood) due to climatic variability for 

achieving the target. Both drought and heat affect grain yield at many growth stages, with the 

flowering phase being the most susceptible stage. In addition, the experience of rice yields is not 

satisfactory and the problem is ever increasing due to climate change. Some rice growing parts 

also vulnerable to sudden flood in Malaysia. Rice varieties differ tremendously in the levels of 

grain yield, with immense variability in the combinations of component traits owing to the vast 

diversity of genetic constitutions. In addition, yield levels of rice varieties are also greatly 

influenced by the environmental conditions and the field management practices. There are also 

remarkable interactions between genotypes and environments such that varieties are adapted to 

specific environmental conditions. The strategies for crop adaptation for coping with food 

insecurity under climate change in particularly rice production in Malaysia will be discussed.  
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The oil palm, a highly productive and efficient oil-bearing crop 

with a versatile oil chemistry as well as use of biomass, is one 

of Malaysia’s key economy drivers. Its large cultivation as an 

agricultural commodity, however, has raised concerns of its 

sustainability in the long run. Being globally traded and customer-centric, the palm oil industry 

needs to be agile to stay relevant throughout its supply chain in this competitive vegetable oil 

market. On the upstream front, oil palm breeding programmes have leveraged the vast ex situ 

germplasm collection in developing new varieties of oil palm to meet current demands. As a 

perennial plant, realising genetic gains through crop improvement is time consuming thus 

adoption of key technologies such as cloning and molecular marker-assisted breeding would 

expedite the effort. This includes exploring epigenetics as a potential tool in creating new variants 

of agro-economic value. Embracing digitization and digitalization of breeding and tissue culture 

data coupled with related omics information provide valuable insights to further accelerate crop 

enhancement. Conservation of the oil palm germplasm has become priority of late due to its aging 

condition. To sustainably maintain this ‘national treasure’, core collection of each germplasm is 

optimally selected while retaining their diversity, to establish Oil Palm Germplasm 2.0. Scarcity 

of land resource is indisputable with the current limit of 6.5 million hectares available for oil palm 

cultivation. Threats from the changing environment and other external pressures on biodiversity, 

social and food safety issues as well as competition from other edible oils, demand that the palm 

oil industry be vigilant and resilient in defining objectives and strategies. Ultimately, breeding for 

ideal ideotypes is key, one that is able to fulfil the needs for production while ensuring other 

elements pertaining to sustainability of the industry are factored in, in order for the palm oil 

business to continue to thrive.    
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World Food Crisis is not a new topic to be discussed nowadays. 

With the crisis happening in Ukraine and Russia, it posed an 

imminent threat globally as these countries are the ultimate 

chief exporter of grain for the consumption of hundreds of 

millions of people worldwide. By May 2022, Ukrainian farmers 

had 20 million tons of grain they could not get into international markets. Our beloved Malaysia, 

unlike food-producing and neighbouring countries such as Thailand and Vietnam, do not have the 

luxury of self-sustainable food production, especially beef, which is currently at 23%. 

Nevertheless, the Federal Land Development Authority (FELDA) has always been proactive in 

supporting this cause, as the agency is known to have the largest land bank in Malaysia. Settler 

Development Program, also known as Program Pembangunan Peneroka (“PPP”) is one of the 

initiatives taken by FELDA to diversify and increase settlers’ income apart from the core oil-palm 

and rubber activities. This program also helps the nations’ greater aspiration in securing the 

National Food Security Policy. As for now, this initiative focuses on three (3) projects as a 

contribution to national Self-Sufficient Level (“SSL”), inclusive of Beef Production (2.5%), poultry 

white meat (0.5%), and chilies (2.41%). Through collaboration with FELDA’s Subsidiary, FELDA 

Global Venture (“FGV”), FELDA is also committed to play a role in a 5% national grain corn 

contribution, as it is the main source for animal feed. With this, animal feed cost will be lowered, 

thus gaining more interest from private company to invest in animal farming. This is a need to 

eventually contribute to a more secured national food security. 
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The smart systems in agriculture have become inevitable to 

overcome challenges facing the world, in terms of 

population increase and the consequent increase in demand 

for food and the expansion of the food gap. Hence, smart 

agriculture has become the ideal solution in the agricultural 

sector for the continuation of production in light of the 

difficult conditions the world is facing such as the Corona 

pandemic. Smart irrigation systems rely on sensors to monitor soil moisture, irrigation efficiency, 

climate, etc. Other smart agricultural systems can also implement many functions such as 

harvesting, seedling, weed detection, irrigation, agricultural pest spraying, livestock applications, 

etc. Internet of Things (IoT), Artificial Intelligence (AI), Deep Learning (DL), Machine Learning 

(ML), and Wireless Communications. Moreover, this work demonstrates the importance of using 

the 5G mobile network in the development of smart systems, as it leads to high-speed data 

transmission, up to 20 Gbps, and can connect a large number of devices per square kilometer. The 

G5 network contributes effectively to success the of smart agriculture systems through the link 

of a large number of sensors, which amount to one million devices/K2. In addition, they provide 

good communication even if the speed of the body carrying the sensor reaches 500 km/h. Hence, 

the 5G network allows the transmission of data from aircraft that perform aerial photography of 

various phenomena and monitor crops online at a speed of up to 500 km/h. The application of 

smart agriculture technology in developing countries faces many difficulties such as financing and 

the possibility of applying such technologies and expertise availability. But there are some 

examples in developing countries, where they developed Smart Decision Support Systems (SDSS) 

for real-time analysis to be enhanced agricultural decision-making. In the end, smart agriculture 

technology can contribute effectively to increasing the efficiency of agricultural production, but 

it needs support in developing countries to generalize this technology. 
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Malaysia, which is the second-largest producer of palm oil in the world after Indonesia, depends 

on palm oil production for its economy. Tropical climates with abundant rainfall, optimal 

temperature, and high relative humidity are the best for growing palm oil. A wide variety of soils 

are suitable for oil palm cultivation. Despite this, they grow best in well-drained, moist, alluvial, 

and organic soils. In this study, we examine and evaluate the climate and soil suitability for oil 

palm production in Peninsular Malaysia. This study utilized eleven (11) assumed climate and soil 

suitability factors for oil palm production. These factors include annual rainfall (mm), number of 

dry months, annual mean temperature (°C), annual maximum temperature (°C), temperature of 

the coldest month, slope (°), elevation (m), mean annual water deficit, soil texture, soil depth, and 

coarse fragment. Climate data from Copernicus and soil data from the International Soil Reference 

and Information Centre (ISRIC) were used in this study. Whereas the administrative map of the 

Peninsular was a subset from Malaysia shapefile that contained all the states of the country, 

sourced from www. divagis.com. Thus, the data used concerns a GIS database and Remote Sensing 

data including Digital Elevation Dataset from Advanced Land Observation Satellite-1 Phased 

Array type L-band Synthetic Aperture Radar ALOS PALSAR. The findings of this study indicate 

that the climatic suitability factors are no longer a limiting factor for oil palm production in 

Peninsular Malaysia, except in coastal Terengganu where the climate is not favourable. The 

topographic suitability factors are also suitable for oil palm production. In addition, the soil 

suitability factors are favourable for oil palm production. Where the soil is a limiting factor for oil 

palm production around the mountainous ranges where the soil is coarse and less matured. 
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Rice husk residue conversion into rice husk biochar (RHB) and application of it back to the paddy 

field as a soil amendment is a sustainable practice in rice production. Adsorptive capability, high 

nutrient retention capacity with high silica content, RHB able to improve soil fertility and further 

improve the fertilizer uptake efficiency when mixed together. The high silica content in RHB 

provides better nutrient retention, and leaf and stem turgidity of the said plant. Factors affecting 

RHB properties and their yield include temperature, heating rate, and residence time. The 

suitability of RHB as a soil amendment is influenced by the pyrolysis temperature. Some studies 

found that RHB yield decreases as the temperature used during RHB production increases to 

more than 400˚C due to more solid substances being converted into biogas and bio-oil. The 

reduction in the RHB weight is also due to the thermal breakdown of cellulose, hemicellulose, and 

lignin in the rice husk. The heating rate influenced RHB yield. Some studies found that at 350˚C 

there are decreases in the yield of RHB. Soil pH tends to increase when the rates of RHB 

application are increased. The plant-available Si in RHB facilitates the growth of crops, increases 

resistance to diseases, reduces abiotic stress, and promotes photosynthesis. Moreover, it 

improves nutrient retention in both soil and compost. RHB also reduces soil compaction and 

increases aeration in the soil, thus enhancing soil fertility. Researchers have found that the 

application of RHB could improve soil nutrient status, increase crops yield, improve water 

retention, encourage carbon sequestration, increase soil cation exchange capacity, decrease 

nitrogen leaching, and able to reduce toxicity in contaminated soils. RHB can also be used as a 

substitute to soil liming materials, as it has high pH value. Increasing the soil pH, will improve the 

CEC of soil and facilitate the reduction in exchangeable Al and soluble Fe, especially in acidic soils. 

Moreover, the high Si content in RHB provides an array of benefits to crops. 

 

Keywords: sustainable agriculture practices; rice husk biochar; silica; temperature; residence 

time; soil amendment 
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Malaysia is the world’s second largest producer of oil palm. For every tonne of crude palm oil, 

more than 3 tonnes of effluent are produced. The general thinking in the palm oil industry is that 

to increase the oil yield, more chemical fertilizers should be applied. This has caused increased 

consumption and excessive chemical fertilizer application at the plantations, leading to 

environmental pollution. Empty fruit bunch (EFB) and oil palm mill effluent (POME) anaerobic 

sludge are potential raw material sources for organic fertilizer production. Although the use of oil 

palm EFB as organic compost supplemented with inorganic fertilizer has been practiced in oil 

palm plantations, there is little evidence to support its effectiveness. In the absence of technical 

information, estates are applying large amounts of N, P, and K fertilizer with EFB due to the need 

to maintain a high oil yield. At the same time, fertilizer wastage occurs when excess fertilizer is 

lost by run-offs when it rains. Raw POME has been used as supplementary fertilizer in oil palm 

plantations as a land application since POME contains some essential elements such as Ca, Mg, K, 

P, N and some micronutrients. The objective of this research is to study the effects of oil palm EFB 

together with POME anaerobic sludge on oil palm growth, yield and the soil chemical properties. 

Important findings after five years of fertilizer application revealed no significant difference in 

pH, macro and micro-nutrient in soil except on potassium (K) of leaf between treatments. 

Crenarchaeote under the kingdom Archaea appear in soil treated with organic fertilizer: 

Treatment 2, 3 and 4 but not in Treatment 1 (100% inorganic fertilizer). Application of organic 

fertilizer on oil palm plantation within four years increased phyla Bacteroidetes and Firmicutes as 
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beneficial microbes in soil. Cost production of oil palm at Treatment 2 as 50% inorganic fertilizer 

with 50% organic fertilizer was comparable with Treatment 1 as 100% inorganic fertilizer.  

 

Keywords: Firmicutes; Bacteroidetes; inorganic and organic fertilizer application; oil palm 

plantation; plant growth; soil nutrient 
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Papaya (Carica papaya) is the third most cultivated tropical crop consumed worldwide due to its 

high nutritive value and pharmacological benefits. Being a tropical crop, papaya is susceptible to 

salinity stress that affects its growth and productivity and leads to significant yield loss. 

Ineffective and excessive water irrigation and poor drainage may cause salt accumulation that 

eventually resulting in regional salinization. WRKY transcription factors have been reported to 

play vital roles in salinity stress responses of various plants. However, the role of WRKY genes 

under salinity stress, particularly in papaya, remains unexplored. Therefore, this study aimed to 

isolate the cpWRKY2 gene and study the effect of overexpressing the gene in Arabidopsis thaliana 

under salinity stress. Salinity treatment was performed on one-month-old papaya seedlings by 

subjecting them to 200 mM NaCl followed by leaf RNA extraction using the CTAB method and 

WRKY2 gene amplification using a specific primer set. The expression of the gene was evaluated 

using qRT-PCR, and the purified gene was cloned into the pCAMBIA1304 vector. The recombinant 

vector was transformed in Agrobacterium tumefaciens LBA4404, and validated transformants 

were transformed into A. thaliana using floral dip transformation method. Transgene validation 

was done using PCR, and the transgenic plant was grown till T3 generation before performing a 

salinity stress tolerance assay. The qRT-PCR analysis revealed a significant increase in the 

expression of cpWRKY2 in the stressed plants compared to non-stressed plants. Overexpression 

of cpWRKY2 gene enhanced salinity tolerance in transgenic Arabidopsis. Our finding 

demonstrates that cpWRKY2 is a positive regulator of salinity tolerance and has a high potential 

for crop improvement.  

 

Keywords: Carica papaya; abiotic stress; Arabidopsis thaliana; WRKY transcription factor; qRT-
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Mutual interaction between endophytic bacteria and its plant host benefits both sides in 

sustainable environment. Up to date, various endophytic bacteria with plant growth promoting 

potential have been reported from wide variety of plants. The present study aims to isolate 

endophytic bacteria that have plant growth promoting characteristics and potentially to become 

biofertilizer to promote plant growth. These endophytic bacteria were isolated from the roots of 

Palaquium maingayi inhabiting Universiti Putra Malaysia Kampus Bintulu (UPMKB) Borneo Base 

Forest. In total, 48 endophytic bacteria were isolated and examined for their phosphate 

solubilization, indole-3-acetic acid (IAA) production, siderophore production and antagonistic 

characteristic against Fusarium solani. Out of 48 endophytic bacterial isolates, 10 isolates were 

able to solubilize phosphate, produce IAA and siderophore and promoted plant growth. 6 

endophytic bacteria isolates were found to have antagonistic activities against Fusarium solani. 

The results of plant inoculation showed that these bacteria strains significantly promote root and 

shoot formation on tomato plants compared to uninoculated plants. To our knowledge, this is the 

first report on the isolation of endophytic bacterial strains from Palaquium maingayi tree that has 

plant growth promoting potential. The success of isolation and identification of endophytic 

bacteria from selected trees in UPMKB Borneo base forest can potentially be used to produce bio-

fertilizer in the future to promote plant growth for sustainable agriculture.  
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The timber industry in Malaysia has manifested itself as one of the most important agroindustry 

in the country. As global demands for timber rises, and the pressure to take on more sustainable 

industrial practices, Malaysia has aggressively adopted planted timber projects since the early 

2000s. Previous global policies such as The Kyoto Protocol implemented the United Nations 

Framework Convention on Climate Change (UNFCCC) to recognize the use of rapid carbon 

sequestration trees as an effective mitigation strategy to absorb Greenhouse Gases (GHG) by 

countries to limit their emission. Present global policies on climate change have highlighted the 

state of “carbon neutrality” especially considering means to absorb or capture GHG emissions 

produced by respective countries. To recognize and quantify the amount of carbon stored in 

carbon sinks, policies on Reducing Emissions from Deforestation and Degradation of Forests 

(REDD+) plays an imperative role for carbon credits to be systematically awarded. At present, 

Sarawak, the largest state in the Federation of Malaysia, has begun acknowledging carbon storage 

policies. This necessitates discussions on the country’s land use while potentially capitalizing on 

Carbon Credits and Carbon Tax. By synergizing and optimizing this practice with the timber 

industry, revenues for countries can potentially be maximized while working towards the vision 

of the country to achieve carbon neutral by 2050. The present review aims to deliver a succinct 

overview on the present sustainable agroforestry in Malaysia, while highlighting both potential 

benefits and challenges of climate change and REDD+ policies to provide a better understanding 

on how these relevant policies could be executed in the country.  
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Food technology is the application of food science to the selection, preservation, processing, 

packaging, distribution and use of safe food. Food physics deals with physical properties of food, 

food ingredients and their measurement. This study aimed at forecasting Food Production Index 

(FPI) and food physics within Nigeria. Annual time series data on FPI for a period of 56 years 

(1961 to 2016) was extracted from World Bank repository. Results of the unit root analyses 

revealed that 1st difference of the series was stationary. Based on the correlogram and selection 

criteria, a simple tentative ARIMA (2, 1, 2) model was fitted to the data. Diagnostic checking of the 

model confirmed that the error was white noise. Results of the fourteen years out sample forecast 

of FPI for the periods 2017 to 2030 indicates that the gains of FPI in recent years is currently 

being affected by the current COVID-19 pandemic. Agricultural investment by government and 

knowledge of food physics in the post pandemic era is however expected to help improve the 

effects while FPI growth will also be achieved within this forecasted period. The study 

recommends that concerted efforts to achieve favourable FPI must be focused on the 

improvement of inter-regional trade; which will result in shorter food chains, thereby creating 

more markets for farmers and enhance accessibility to both inputs (seeds, water and fertilizers) 

and outputs (food products) and Food Physics should be taught from Senior Secondary one to 

three. 
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In oil palm cultivation, thin-shelled tenera (DxP) palms are preferred for commercial planting due 

to their superior oil extraction rate (OER) compared to thick-shelled dura and female-sterile 

pisifera parents. However, the production of commercial DxP seeds involves lengthy and 

laborious processes and is to prone to various errors that can lead to genetic contamination. 

Unexpected dura and tenera palms derived from DxP crosses are two major genetic 

contaminations that cause yield losses, hampering the oil palm industry. In the past, dura 

contamination was only detectable through fruit cross-sectioning after two years of field planting. 

In Sime Darby Plantation (SDP), it is estimated that every 0.1% of dura contamination planted in 

the field is equivalent to RM4.2 million of financial losses per annum. Losses can persist 

throughout the economic life span of oil palm which is about 25 years. On the other hand, 

illegitimate tenera derived from incorrect dura or pisifera or both parents are not visibly 

detectable, and it can easily cause up to 10% yield loss. Therefore, to minimize the inadvertent 

yield loss due to genetic contamination, SDP R&D has initiated a robust DNA-based legitimacy 

test since 2016 using in-house developed Legit100™ SNP markers and cost-effective genotyping 

facilities to ensure high genetic purity of SDP planting materials. After three years of 

implementations, the routine quality screening has been proven successful when a downtrend of 

dura contamination to less than 1% has been observed in some estates. To date, a total of 11,000 

bunches were screened which resembled of 5.5 million genetically-tested seeds being produced 

and supplied to SDP stakeholders.  
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The productivity of the converted agricultural land in Bengoh resettlement area declines rapidly 

because of soil erosion. Hence, hydroponic farming is introduced to four villages relocated to the 

rocky remote land to increase the sources of food for the villagers by using resources that are 

abundant for vegetable farming while freeing the land for alternative use such as poultry farming 

to increase villagers’ sources for protein. The social cost of conventional farming method is 

greater than the private cost because of the need to replenish the soil on the rocky converted land. 

However, only seventeen percent of the households are willing to adopt a new farming technique 

partly because of resistance to change and perceived high cost borne by the households. This 

study takes on a hybrid of hard and soft approaches in order to accommodate for wider sets of 

specific situations in the resettlement area.  This study also entails cross cultural communication 

between researchers and the villagers that requires time to build trust and relationships. Hence, 

this study begins with introducing hydroponic farming to villagers at earlier stage and 

subsequently, encouraging poultry farming. It is anticipated that the multiplier effect of the new 

farming technique is significant and contributes to economic development in the remote area. 

The villagers may reap more benefits of hydroponic farming in terms of consistent harvest, 

secured food sources and income. Hence, this study aims to promote self-sufficiency in the remote 

area at this stage. As economic development policies are long term in nature, it is expected that 

more studies will be carried out in the area in the future to investigate and to analyze the impacts 

of new farming method. 
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Sabah agriculture sector has been the backbone to the state’s economy with industrial crops as 

the top contributor. Oil palm is widely cultivated in Sabah and accounts for approximately 86 

percent of the agricultural land in the state. Thus, agro-food crop cultivation land area is too small 

to facilitate the expansion of domestic food production. Therefore, import is needed to meet 

increasing food demand. The government has always tried to pursue a high level of self-

sufficiency, specifically in rice, yet failed to achieve this. The recurring issues that hindered the 

development of agro-food related activities were acknowledged in every policy document, and 

various strategies were formulated to overcome it yet the policy outcome is still poor. Sabah’s 

food policy has always been in line with the national agricultural policies, but the role of 

institutions in ensuring the effectiveness of policy implementation is crucial in achieving food 

security. Therefore, the objective of this study is to explore the issues and challenges in the 

development of the agro-food subsector and to understand the constraints that impede the 

development of the agro-food subsector in Sabah. This study employed a qualitative approach 

and thematic analysis in analysing the data. The study's findings revealed that mismatched 

priorities, patronage systems, overlapping functions, and lack of coordination are the root causes 

of policy implementation ineffectiveness. Overall, this study shows that the institutional 

arrangements in Sabah has become principle constraints to expand the agro-food industry, which 

now has led to the state facing food security problems. Reprioritising food first policy interest is 

key for policymakers to expand food production and capacity. 
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Asparagus sp., a medicinal plant rich in phenolic compounds, is renowned for its nutritional value. 

A. officinalis requires two to three years of growth prior to spear production in the field. Field-

grown plants may have lower root mass due to the production of growth-inhibiting root exudates. 

Micropropagation can promote a shorter growth period and a well-established rooting structure 

with reduced exudation. In the present study, A. officinalis spears were subjected to surface-

sterilisation and in vitro culture as the first step in addressing issues with rooting. Parameters 

tested included the explant source and surface sterilisation treatments. Freshly-harvested spears 

from Quest International University’s (QIU) Sustainable AgriResearch and commercial spears 

sold in Aeon Kinta City Mall were surface-sterilised and cultured in Murashige and Skoog (MS) 

medium supplemented with 3% sucrose and different concentrations of plant growth regulators. 

The surface sterilisation protocol involved the application of different concentrations of ethanol 

and Clorox® as well as the shaking and swirling agitation methods. Root induction was attempted 

using various combinations of plant growth regulators and ancymidol. The QIU-grown asparagus 

spears swirled in 70% ethanol and 25% Clorox® (Treatment 8), produced the highest growth 

(38.3 ± 3.7%). Shoot proliferation and callus induction were observed in this treatment after 

three days of incubation. Full contamination and wilting were observed in the supermarket-

bought spears subjected to steps in Treatment 8, and when swirled in 5% Dettol® prior to rinsing 

under tap water. Ancymidol treatment is crucial for inducing roots in in vitro A. officinalis cultures. 

The results indicate that freshly harvested asparagus were hardier during surface-sterilisation 

and produced lesser in vitro contamination when compared to store-bought spears. Roots are 

produced only through the application of ancymidol. 
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Amaranthus cruentus, commonly known as red amaranth, is an herbaceous crop that is 

nutritionally important due to its high protein content, beneficial amino acid composition, 

mineral and bioactive peptides. However, its growth could be adversely affected by soil 

salinization. It has been reported that nutrient priming is an effective method to enhance rapid 

and uniform emergence, seedling vigor, yields and nutritional contents in crops, especially when 

exposed to environmental stresses including salinity. Hence, this study was conducted to 

investigate the effect of nutrient priming viz. boron and iron at various concentrations (0, 0.5, 1, 

1.5 and 2%) on seed germination, growth and nutritional contents of A. cruentus under both non-

saline and saline conditions. In this study, nutrient priming of 0.5% H3BO3 and 2.0% FeSO4.7H2O 

significantly increased the germination percentage, germination rate, radicle length and seedling 

vigor index of A. cruentus under non-saline conditions. The effect of nutrient priming on seed 

germination of A. cruentus was more prominent under the supply of 200 mM NaCl. Growth study 

and nutritional analysis results showed that nutrient priming with 0.5% H3BO3 and 1.5% 

FeSO4.7H2O significantly increased the total fresh weight, dry weight, phenolic content, flavonoid 

content and antioxidant activity of A. cruentus under both non-saline and saline conditions. Thus, 

boron and iron priming at specific concentrations can effectively improve the germination, 

growth and nutritional values of A. cruentus under non-saline and saline conditions. Future work, 

including shoot Fe content determination and field trials, could be conducted to fully demonstrate 

the potential of nutrient priming at the commercial level.  
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High nitrate (NO3-) concentration in hydroponically grown vegetables is a concern among health-

conscious consumers. The reaction of NO3- with the amine in the human body leads to the 

formation of nitrosamine, a carcinogenic compound. The objective of this study was to assess NO3- 

concentration in lettuce grown using a hydroponic system fed with recommended and modified 

fertiliser formulations. Green coral lettuce 'Lollo Bionda' (Lactuca sativa var. crispa) was used as 

a test plant. The plants were fed with fertiliser solutions at an electrical conductivity of 1.5 mS/cm 

and pH 5.8, and exposed to 24 hours lighting, room temperature of about 28°C, and relative 

humidity of 50% throughout the growing period. The plants were harvested at 35 days after 

sowing, dried at 70°C and ground. Nitrate in the samples was extracted using ultrapure water by 

shaking in a water bath set at 80°C. The filtrate was analysed using ion chromatography. Nitrate 

concentrations in lettuce grown with the recommended and the modified fertiliser formulations 

were 11,516 mg NO3-/kg and 7,778 mg NO3-/kg, respectively, higher than the European Union 

(EU) limits of between 2,500 and 4,500 mg NO3-/kg in most fresh vegetables. Samples of chai sim 

and salad grown on soil were purchased and analysed and found to contain NO3- concentrations 

exceeding the limits set by the EU. High NO3- concentration in agriculture produce is likely due to 

crop species, cultivation systems, and fertiliser formulations and application rates. In this study, 

we observed nitrogen, phosphorus and potassium concentrations are reaching the upper limit of 

nutrient sufficiency levels for most crops, while calcium, magnesium, iron, manganese, copper, 

zinc and boron concentrations are between sufficient and deficiency levels. Our results suggest 

that fertiliser formulations and growing conditions for lettuce using a hydroponic system need to 

be optimised for its optimal growth and safe consumption. 
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Sago starch is recognised for its high content of resistant starch (RS) with a low glycaemic value. 

Low glycaemic foods are beneficial to individuals with diabetes and obesity. In addition, RS is 

linked to the prebiotic properties of starch. The aim of this study is to determine the predicted 

glycaemic index (pGI) of food formulated by replacing a portion of wheat flour with either native 

or modified sago starches. The native sago starch was microwave treated with four treatment 

durations (5, 10, 15, and 20 min). The preparation of food was conducted by replacing the wheat 

flour with either native or the modified starches with ratios of 3:1, 1:1, and 1:3. The glycaemic 

index was determined using by determining the amount of glucose produced from enzymatic 

digestion of the samples while the bacterial growth rates were evaluted by optical density. The 

food formulated had a lower pGI value, especially formulations with a 1:1 ratio. The food 

formulated (ratio 1:1) displayed an optimal increase in the RS content (6.625 – 10.089 / 100 g 

sample) while reducing the pGI values (56.337 – 68.839) except for one modified starch 

formulation. The findings suggested that the substitution of wheat flour by 50% can increase the 

RS content and reduces the pGI value of food product. 

 

Keywords: blood glucose; functional food; Lactobacillus casei; microwave; retrograded starch 
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THE EFFECT OF DIFFERENT APPLICATION RATES OF Trichoderma BIOFERTILIZER 

ON THE GROWTH PERFORMANCE OF GREEN MUSTARD (Brassica juncea L.) IN 

SOIL AMENDED WITH EMPTY FRUIT BUNCH (EFB) COMPOST 
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Trichoderma sp. also known as plant growth promoting fungi and give positive effects to enhance 

plant growth and productivity. The experiment was conducted with the main objective to 

investigate the effectiveness of Trichoderma biofertilizer in promoting the growth of Brassica 

juncea L. The Trichoderma biofertilizer was applied at various rates (0, 100g, 200g, and 300g) in 

a polybag with a potting mixture of 3:2:1 (soil: sand: EFB compost). The plant trials were laid in 

a completely randomized design (CRD) with five replications. This study shows that the 

application of Trichoderma biofertilizer in EFB compost with amended medium did not 

significantly affect the plant height (32.34 cm), the number of leaves (9), the leave length (17.20 

cm), and the leaves width (11.12 cm). However, it showed the positive impact with highest mean 

value over the control treatment. The total fresh weight, shoot weight, root weight, root to shoot 

ratio, and the length of the root of Brassica juncea L. were significantly (p ≤ 0.05) affected when it 

is grown in Trichoderma biofertilizer fortified soil as compared to the control treatment. Thus, 

this study concluded that Trichoderma can be applied as a biofertilizer to promote the growth 

performance of Brassica juncea L. In addition, it can help to minimize the negative impacts of 

widely used chemical fertilizers on both human health and the environment. 

 

Keywords: Trichoderma; biofertilizer; EFB compost; Brassica juncea L.; growth performance 

 
 

 

 

 

 

 

 

 



 

  151 

 

 COSAFS2022  

 

IO16 
 

SURVIVAL AND GROWTH OF Salmonella enterica IN DATE PASTE AND SYRUP AT 
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Contamination of low water activity foods including palm date with pathogenic bacteria is a major 

concern worldwide. Dates, like any other ready-to-eat (RTE) food, are susceptible to foodborne 

outbreaks despite their high level of inherent phytochemical and bioactive compounds. The 

objective of the current study was to investigate the behaviour pattern of Salmonella enterica in 

processed date paste and syrup at different temperatures. Processed paste and syrup of date palm 

were purchased from the local markets and divided to 50 g samples which were inoculated with 

approximately 6.0 log CFU/ml of a cocktail culture of five-serotypes of S. enterica and stored at 4, 

10 and 24°C for 90 days. At 4°C, S. enterica was able to survive in both date paste and syrup till 

the end of storage period and the numbers were reduced by 2.1 and 3.4 log CFU/g, respectively. 

However, a complete elimination of S. enterica was attained at 10°C by 90 days although the 

pathogen survived in date paste and syrup for 50 days with reductions of 2.4 and 3.8 log CFU/g, 

respectively. While at room temperature, S. enterica showed lower ability to survive in both 

products and the bacterial numbers were sharply reduced to reach the undetectable levels by 14 

days. The initial pH values of date paste and syrup were 4.7 and 4.8, respectively; and remained 

stable until the end of storage period. S. enterica survived well in date products under 

refrigeration temperatures and it is obvious the necessity of preventing the post-processing 

contamination of date products during the storage to reduce the potential the risk associated with 

S. enterica in date paste and syrup.  

 

Keywords: Salmonella enterica; dates; behaviour pattern  
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 CHALLENGES OF BANANA CULTIVATION AND BIO-BASED TECHNOLOGY USE 

AMONG SMALLHOLDERS IN MALAYSIA 
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Bananas are one the most grown fruit crops in Malaysia, but local production driven largely by 

small farms has declined in recent years. This study explored the current landscape of the 

smallholder banana industry in Malaysia, the challenges faced in cultivating banana commercially 

and the use of bio-based technologies in the farmers’ farming practice. We conducted a structured 

questionnaire survey followed by site visits and interviews with 74 smallholder banana farmers 

in Malaysia. The results were analysed using content analysis. The farmers felt that increasing 

production costs, seasonal flooding, pests and diseases, crop theft, yield uncertainties, and sale 

price risks are major challenges to their survival. Awareness and utilization of farming techniques 

including bio-based technologies to improve fruit yields are generally high among the farmers, 

but the farmers perceived those current technologies are inadequate to help mitigate the impacts 

of seasonal flooding and frequent disease outbreaks. Those with experience in tissue cultured 

plantlets (n=38) commented on the significant effect of the technology on production yield and 

the associated cost implications. However, the interviews revealed farmers’ misconceptions 

about the nature of tissue culture technology, reflecting a poor understanding of how tissue 

culture works and ultimately putting banana farms at risk. The direct engagement with banana 

farmers offers us a valuable insight that correct information and access to technology are a rare 

privilege for the smallholders. Therefore, coordinated efforts to substantially increase support 

for smallholder farmers are paramount. 

 

Keywords: awareness; perception; barrier; sustainable agriculture; technological adoption 
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COMMUNITY - BARIO, SARAWAK 
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Malaysia is a net importer of rice, with our rice self-sufficiency level (SSL) between 60% - 70%, 

and a growth rate of 0.03%. For Malaysia’s aspirations to move towards a growing, equitable, and 

sustainable rice industry, one of the concerns is the empowerment of farmers by using eco-

friendly paddy and rice production, technologies to promote sustainability. Nonetheless, a top-

down approach is commonly utilized for technology adoption, diffusion, integration, which 

clashes with current literature on participatory approaches in technology adoption. This study 

aims to explore the phenomenon of technology adoption within a community of rice farmers based 

in Bario, Sarawak through the lens of Asset-Based Community-led Development (ABCD) as an 

alternative to needs-based development. The study proposes a qualitative methodology based on 

participant observation and interviews, with open and semi-structured questions. The study 

revealed that the community has their local assets recorded both in verbal and written form, and 

exists in their close-knit social networks, farmers, cultural, youth and elderly groups, villages 

mapping, rice fields mapping, barter system, communal works system, farming skills, stories and 

knowledge. These are the key elements identified by the local community to assess and strategize 

their technology adoption plans specific to their rice farming landscape and culture. The study 

also discussed the role of agencies and their efforts to form partnerships, and peer collaborations 

based on those assets identified and community strength. The study proposes that the promotion 

of sustainable Malaysia rice production relies on energizing existing rice farmers, through 

stakeholder engagement and encouraging bottom-up technology adoption, diffusion and 

integration in the policies. The study recommends the use of the ABCD approach to map the assets 

in the community, the requirements of the technologies, with the peer support from the relevant 

agencies, subsequently leads to successful technology adoption in the community. 

 

Keywords: technology adoption; rice farming; rural; ABCD approach; asset; bottom-up 
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Malaysia is the second largest exporter of palm based products in the world. Oil palm planted 

area in 2020 was 5.87 million hectares and in 2021 it was 5.74 million hectares. Average Fresh 

Fruit Bunches (FFB) production in 2020 was 16.73 metric tonnes per hectare per annum. 

Whereas in 2021 it was 15.47 metric tonnes per hectare per annum. Crude Palm Oil (CPO) 

produced for the year 2020 was 19.14 million metric tonnes at an average oil extraction ratio of 

19.92%. Whereas 2021, it was 18.12 million metric tonnes at an average oil extraction ratio of 

20.01%. Malaysian palm-based export products for the year 2020 was 26.73 million metric 

tonnes whereas for 2021 it was 24.28 million metric tonnes. A review of MPOB publication 

namely “Overview of the Malaysian Oil Palm Industry 2021” which is in public domain was 

assessed and evaluated.  The rationale for the decline in oil palm planted hectarage, oil palm crop 

production (FFB) yield decline and CPO production due to the impact of COVID-19 labour 

shortage. Except the average Oil Extraction Ratio (OER) which showed slight increase from 2020 

to 2021 due to higher percentage of ripe FFB bunches. The oil palm upstream and downstream 

activities were affected due to COVID-19 government restrictions on foreign workers 

recruitment. The impact resulted in lessor number of oil palm (FFB) harvesting rounds, thus 

producing ripe and over ripe bunches and marginally improved OER for the year 2021. The 

average FFB yield decreased by 7.5% to 15.47 tonnes/hectare in 2021 as against 16.73 

tonnes/hectare in 2020. It was noted that in Peninsular Malaysia, the average FFB yields declined 

by 8.6% to 16.24 tonnes/hectare. This was followed by Sarawak 7.0% to 13.94 tonnes/hectare 

and Sabah decreased by 6.4% to 15.77 tonnes/hectare. Although the demand for palm-based 

products was stable from the importing countries, it was noted that there was a declined in the 

export capacity of palm-based products from Malaysia. However, the price of CPO averaged at 

RM4,407.00/tonne, surging 64.1% which is historically the highest average price in the palm oil 

industry, from RM2,685.50/tonne in 2020. The price of palm-based products escalated to a 

historic high due to other oil products (seasonal crops) which were not readily available again 

due to COVID-19 restriction overseas.  This recorded higher price of palm oil has increased the 

total export revenue of Malaysia to the highest level of RM108.52 billion despite lower exports. 

We are of the opinion that COVID-19 pandemic did affect the oil palm industry in Malaysia in a 

positive way financially.  

 

Keywords: COVID-19; fresh fruit bunches (FFB); export; revenue; oil extraction ratio (OER); 

crude palm oil (CPO) 
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During the COVID-19 pandemic, Malaysia imposed a Movement Control Order (MCO) to 

overcome the spreading of the virus. All economic and social sectors were shut down including 

agriculture and related activities due to the MCO. The action eventually disrupted the agricultural 

supply chain in Malaysia. This motivates the innovation of the social enterprise approach to 

overcome the shortage of agricultural stocks, job creation, source of income and promotes greater 

livelihood sustainability of agrofarmers. To achieving these, the farm must be able to feed the 

people, protect the environment and create sustainable income for the villages in line with 

Sustainable Development Goals (SDG) 1 (No Poverty), SDG 2 (Zero Hunger), SDG 8 (Decent Work 

and Economic Growth), SDG 12 (Responsible Consumption and Production), SDG 14 (Life below 

Water), SDG 15 (Life on Land) and SDG 17 (Partnership for the Goals). Cluster Farming focuses 

on facilitating small-scale farmers with the right knowledge and tools for managing the farm. This 

will lead to sustainable productivity, income improvement, and increased understanding in 

managing their farm. This paper aims to characterize local community readiness in implementing 

Cluster Farming in agriculture and aquaculture. This study identifies potential participant whom 

will be conducting the project and the willingness of the community to participate in the project. 

This study was conducted using quantitative approach that uses questionnaire method. This 

study was conducted on B40 community (agrofarmers) in Marang and Kuala Nerus, Terengganu. 

A total of 35 respondents were involved in this project. The data obtained showed demographic 

profiling, problems faced by the community and their knowledge and attitudes on agriculture and 

aquaculture activities in Cluster Farming. Majority of the respondents showed positive feedback 

and they are willing to engage in these Cluster Farming Project. This study has succeeded in 

achieving the objective to determine the level of readiness of the local community in venturing 

into Cluster Farming. Overall, the local community has a high willingness to engage in agriculture 

and aquaculture activities. Through the survey distributed, the local community has knowledge 

about the agriculture and aquaculture sector. Even so, there are various constraints and problems 

that can influence them to engage in such activities. Therefore, this study will provide benefits 

and insights to stakeholders on the level of readiness of local communities towards Cluster 

Farming. This project can strengthen the agriculture and aquaculture sector in line with the 

Terengganu State Government's planning and create a network of cooperation between 
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Universiti Malaysia Terengganu, Agriculture Department, Fisheries Department, and the local 

community. 
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It is a globally known fact that the agriculture sector was heavily affected with the decreasing 

GDP contribution, decreased toll of overall productivity, income, employment and unfortunately 

increased toll of food imports, however, the big question  right now is how to address these 

challenges. Complex question but surprisingly with straightforward response; digital 

transformation via Digital Agriculture Technology  (AgTech) empowerment is now more than 

ever, highly crucial to empower the agriculture sector towards improving the overall productivity, 

income, reduce operational costs and ultimately improve the livelihood of our farming 

community. Reiterating that there is a dire need for a mindset shift, away from perceiving 

agriculture as dirty, dangerous and difficult (3D), especially by the younger generation, when the 

true fact, agriculture is indeed getting ‘sexier’ and more ‘lucrative’ with the injection of 4IR 

technologies, including Internet of Things (IoT), big data analytics and even Artificial Intelligence 

(AI) across the national agriculture sector. Cross collaborations in active seeding of Digital 

AgTech in collaboration with key stakeholders and ecosystem partners are highly essential 

towards harvesting digital transformation across the agriculture sector with key focus on 

inclusivity, sustainability and scalability towards developing digital farmers, delivering impact at 

scale with digital economy for our nation; being truly Malaysia Digital. 

 

Keywords: digital transformation; digital agriculture technology (AgTech); inclusivity, 

sustainability and scalability; digital farmers; digital economy; Malaysia Digital 
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BENEFICIAL BACTERIA ISOLATED FROM SOIL AMENDED WITH BIOCHAR OF POT GROWN 

PEPPER VINES  
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The isolation of bacteria from soil treated with organic amendments for soil fertility enhancement 

signifies a great opportunity to characterize the plant growth-promoting bacteria. The aim of this 

study was to isolate and identify bacteria from soil pot grown pepper vines amended with paddy 

husk biochar and characterize the beneficial traits for pepper vines through a biochemical 

approach. A total of 50 gram fresh soil collected from three different pot soil treatments namely, 

soil of 50% dose of total requirement dose of water soluble NPK fertiliser (T1), soil of 100% dose 

of of total requirement dose of water soluble NPK fertiliser (T2), and soil amended with 3% paddy 

husk biochar and 50% dose of total requirement dose of water soluble NPK fertiliser (T3). Viable 

counts of each pot soil was determined for total bacteria population expressed as CFU/g fresh 

soil. Bacterial isolation was made from soil extract agar medium and initially characterised based 

on cultural morphology. All isolates were further characterised for plant growth-promoting traits 

(nitrogen fixation, phosphate and potassium solubilisation, and indole production). All isolates 

also subjected for plant test and identification based on fatty acid methyl esters by gas 

chromatography analysis. Present study obtained 26 soil bacterial isolates from respective pot 

soil treatments. Most of the isolates recovered from soil treated with biochar at 12 isolates while 

eight isolates from soil with full dose chemical fertiliser and only six isolates from soil with 50% 

dose of chemical fertiliser. All isolates showed different plant growth-promoting characteristics 

originated from different pot soil treatments. Soil bacterial isolates with plant growth-promoting 

traits which important for improving pepper vine growth.  

 

Keywords: biochar; black pepper; effective bacteria; soil bacteria; soil conditioner 
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Sugars play essential roles at almost every stage of the plant's life cycle. This experiment was 

conducted to assess the efficacy of different concentrations of 1%, 2%, and 3% of sucrose, 

fructose, and glucose respectively on the rooting performance of black pepper (Piper nigrum L.) 

stem cuttings with three nodes under the nursery condition. The pepper stem cuttings of 15-17 

cm long shoots of Piper nigrum L. var. Semongok Aman were used in this study. These cuttings 

consisted of three nodes that were treated with three types of sugars, glucose, sucrose, and 

fructose at three different concentrations (1%, 2%, and 3%). Stem cuttings dipped in normal 

water and commercial rooting hormone (1000 ppm) were served as negative and positive 

controls, respectively. All cuttings were treated in their respective treatments by soaking for 30 

min. At 45 days after treatment, all cuttings were sampled and data collected were survival rate, 

sprouting rate, root number, total root length, length of longest root, and root dry weight. Treating 

black pepper stem cuttings with sugars was better than none in inducing roots and enhancing 

survival rate and was comparable with synthetic indole butyric acid application. The best rate 

was found at 2% of all types of sugars in promoting survival and rooting. The findings of the 

present study indicated that sucrose, fructose, and glucose tested at 2% concentration could 

replace synthetic commercial rooting hormone for easy and cost-effective planting material 

preparation in plant nurseries.  

 

Keywords: black pepper; fructose; glucose; sucrose; sugars; stem cuttings 
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Trichoderma longibrachiatum rarely reported can cause disease in plants. The present study 

investigates the pathogenicity of T. longibrachiatum isolate UPMT14 on the red leaf lettuce 

(Lactuca sativa L.) plants grown in sterile soil under a controlled growth room environment. The 

fungal isolate was initially characterised morphologically as Trichoderma sp. and was then 

further characterised by internal transcriber spacer region sequencing and BLAST comparison 

identified as T. longibrachiatum. To observe the response of Trichoderma isolate UPMT14 when 

imposes on lettuce plants. The injections were made and repeated five times, and then the lettuce 

growth followed for 36 days. On day-36, the present study found that the red leaf lettuce plants 

expressed foliar symptoms that began as chlorotic, reduced plant height, reduced leaf length and 

diameter, wilt, dried up before it collapsed at day 45 compared to untreated control of lettuce 

plants. Microscopic observation on lettuce roots showed that the Trichoderma spores invading 

the root system by mass sporulation and spatial competition possibly impaired plant water 

uptake and eventually caused plant wilting. The present study indicates that the Trichoderma 

longibrachiatum is a critical wilt disease in lettuce plants. 

 

Keywords: ITS sequencing; Lactuca sativa; lettuce; plant wilt disease; Trichoderma 

longibrachiatum 
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In addition to securing carbon in the forests, holistic park management of natural resources has 

an impact on local well-being in terms of food security, social equity, health, and income equality. 

A lack of public awareness of conservation will result in unsustainable use of resources, which 

will cause water pollution, extinction of flora and fauna, and degradation of ecosystems that will 

affect local agriculture. Attitudes, social influences, and human-nature relationships are the main 

factors that affect public awareness of natural resource conservation. Consequently, the purpose 

of this study is to examine the level of awareness (knowledge, attitude, and experience) of the 

local community and visitors in Gunung Mulu National Park (GMNP) regarding natural resources 

conservation, as well as to assess their well-being in terms of environmental, economic, and social 

factors related to conservation awareness. A questionnaire was distributed to the 186 

respondents through convenience sampling. Based on the awareness constructs, their level of 

knowledge and experience were high, while attitude portrays a moderate level. The empirical 

study contributed to the development of a natural resource conservation framework for GMNP 

that emphasises human dimensions as part of the social movement toward holistic park 

management. 
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The outbreak of the COVID-19 pandemic has forced most sectors to work remotely via online 

interactions, including tertiary education. A major challenge for universities in this new era is to 

continue to provide quality education, including subjects that require extensive field work like 

agricultural courses. Thus, to ensure that students of the “Agriculture and Life” course at 

Universiti Putra Malaysia continued to obtain relevant fieldwork skills needed for this course 

despite being under lockdown, we developed a digitized lesson plan for hands-on agriculture 

education. The lesson plan included practical lessons on urban gardening projects conducted at 

home, for the “Agriculture and Life” course at Universiti Putra Malaysia (UPM), from August 2020 

to January 2021. For this study, we focused on non-agricultural students (N=114) who had no 

agriculture experience prior to the course. Students completed a pre-course survey (Pre-C) and a 

post-course survey (Post-C) to evaluate their perceptions and attitudes regarding urban 

agriculture before and after completing the agriculture course. After completing the course, there 

was a statically significant decrement in several perceived barriers to urban agriculture. There 

was also a statically significant improvement in the willingness of the students to practice urban 

agriculture in the future. This study shows a clear benefit in increasing knowledge and awareness 

regarding urban agriculture. This cost-effective model can make a lasting and valuable impact in 

the future of urban food security and sustainable food production. 
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Ginger is an important spice in Malaysia, and is a common ingredient in local dishes and is also a 

very popular floss type in Sarawak. Ginger floss is consumed on its own as a snack or mixed with 

nasi impit, ketupat, lemang and porridge. It is an important value-added food product for small 

and medium-sized enterprises in Sarawak. This study is carried out to determine the effects of 

different cooking oils towards rancidity of ginger floss. Ginger floss was made discretely using 

four cooking oils which were Palm oil, Canola oil, Sunflower oil and Corn oil. Samples were 

prepared in 3 replicates for every oil and rancidity was determined using 892 Professional 

Rancimat. Ginger floss cooked with palm oil has the longest induction time followed by canola oil, 

corn oil and sunflower oil. It is concluded that ginger floss cooked with palm oil is shelf-stable to 

oxidative deterioration that leads to rancidity.  
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Banana pseudostem is usually left on the farm as waste after the fruit is harvested. Proper 

management of this abundant waste through composting is crucial to minimize its negative 

impact on the environment. The objective of this study was to determine the effect of different 

combination rates of banana pseudostem compost (BPC) and NPK (12:12:17+2) fertilizer on the 

growth and yield of cucumber. The treatments were 50 g of NPK fertilizer (T1), a mixture of 25 g 

of NPK fertilizer and 25 g of BPC (T2), a mixture of 12.5 g of NPK fertilizer and 37.5 g of BPC (T3), 

a mixture of 37.5 g of NPK fertilizer and 12.5 g of BPC (T4) and 50 g of BPC (T5). The experiment 

was arranged in a randomized complete block design with four replicates. The results showed 

that the growth and yield of cucumber grown using BPC and combinations of NPK fertilizer and 

BPC were comparable with the NPK fertilizer. The highest fruit diameter, length and weight of 

cucumber recorded for T1 were 6.0 cm, 24.2 cm and 543.6 g, respectively. Cucumber treated with 

a mixture of 25 g of NPK fertilizer and 25 g of BPC recorded the highest fruit number per plant at 

8.5 and yield per plant at 2.8 kg. In conclusion, BPC compost combined with chemical fertilizers 

can be used as an alternative for crop production to minimize the use of chemical fertilizers per 

se. 

  

Keywords: agro-waste; compost; NPK fertilizer; crop; production 
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Carbofuran, 2,3-dihydro-2,2-dimethylbenzofuran-7-yl methylcarbamate, is one of the toxic 

carbamate pesticides. Carbofuran is harmful to human health and its usage is banned in the 

United States, Canada and the European Union countries. The use of carbofuran in agricultural 

activities may cause adverse effects to the environment. In Malaysia, carbofuran is a registered 

pesticide widely used in the production of various types of fruits and vegetables. However, data 

on carbofuran residues in these crops are limited. A study was conducted to assess carbofuran 

residues in watermelon grown at Agriculture Research Centre, Semongok. The carbofuran was 

applied to watermelon planted under the recommended agronomic practices. The plants were 

sampled at periodic intervals over a period of 63 days after being treated with carbofuran and 

the various plant parts were analysed separately. The carbofuran and its metabolite residues 

were determined using a liquid chromatography equipped with triple quadrupole mass 

spectrometer. Residue of carbofuran was observed up to 30 days after application and reached 

below the quantification level (0.01 mg/kg) at 50 days after application. Residues were 

concentrated in the roots and stems with a lesser amount in the leaves and only traces in the skin 

and flesh of the fruit. About 80 to 90% of the carbofuran was metabolised to carbofuran-3-

hydroxy in the watermelon leaves and stems whereas in roots, the carbofuran was still intact. The 

highest residue level of carbofuran was recorded on Day 9 for roots (0.192 mg/kg), Day 21 for 

leaves (0.057 mg/kg) and Day 5 for stems (0.134 mg/kg) after its application. The carbofuran 

residue levels in watermelon fruit were below the established maximum residue limit (MRL) of 

0.01 mg/kg. Our findings suggest that a proper postharvest interval shall be observed. Further 

study on monitoring carbofuran fate in soil post its application is necessary. 
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In numerous tropical countries, Passiflora edulis also known as passion fruit is grown largely for 

domestic consumption in both the fresh and processed form. Generally, the sweeter purple 

passion fruit referred to as the granadilla is preferred for consumption as fresh fruit, while the 

yellow passion fruit is grown mainly to produce juice concentrate or single-strength juice, fruit 

preserves, and jams and as a flavouring agent. Passion fruit peel was used to extract pectin to 

produce biofilm because of its gelling properties and chemical composition to avoid wastage in 

the juice industries. The objective of this study is to characterize the physical and chemical 

properties of the pectin-based biofilm. The films were prepared using the casting technique 

where pectin acts as biopolymer, starch as the base, and glycerol as the plasticizer. Calcium 

chloride and citric acid were used as cross-linking agents. The results of the solubility test showed 

that pectin-based biofilms made from passion fruit are more hydrophilic compared to starch, but 

there was no significant difference in moisture content between the control and film containing 

5 and 7 w/v% of crosslinking agent added. The film formed with calcium chloride showed better 

physical and chemical properties in terms of thickness, solubility, and moisture content. The 

formulation based on a starch and pectin mixture was less rigid and had better elasticity 

compared to the control film. Therefore, producing films from passion fruit is a new alternative 

to taking waste from the juice industry.  

 

Keywords: pectin-based film; physical and chemical characteristics; cross-linking agents; food 

packaging; passion fruit 
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Conventionally, Broccoli (Brassica oleraceae var. italica) is normally grown in the highlands with 

a standard spacing of 60 cm x 60 cm. Due to their high demand as cooked vegetables, efforts have 

been made to increase its production by cultivating them in the lowlands under rain shelter. 

However, the starting cost of building the infrastructures is high. The need to maximize the space 

of rain shelter is crucial to increase yield and cover the cost of production. Present study was 

conducted to evaluate the performance of Broccoli varieties grown under different spacing in a 

closed rain shelter fertigation system in lowland. Treatments combinations were two plant 

spacings: 30 cm x 30 cm and 60 cm x 60 cm with five hot summer hybrid broccoli accessions: V1-

accession BC114(Chef 1856), V2-accession BC120 (Green Jade 2034), V3-accession BC123 (Royal 

Green), V4-accession BC124 (Green Magic) and V5-accession BC126 (V-075). Treatments were 

arranged in a Split Plot Randomized Design with 3 replications. Data on growth and yield 

performance of each accession and plant spacing were collected. The results showed that there is 

no significant difference on plant height, number of leaves, leaf length, leaf width, head height, 

head diameter, head weight and head compactness with different spacing treatments. However, 

accessions BC124 and BC126 produced significantly higher yield, head size and growth compared 

to other accessions. Among other accessions, only V5 had a significant interaction effect on days 

to head initiation and days to harvesting with spacing treatments. However, the spacing 

treatment had no impact on the accession V5's performance in terms of growth and yield. Very 

minimal pest incidence (1%) and no disease infestation recorded. The findings showed that 

accessions V4 and V5 have the potential to be commercialized with 30 cm x 30 cm plant spacing 

to achieve optimum yield of production in lowlands. 
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Pineapple (Ananas comosus) is an important fruit crop that is widely grown in the Malaysian 

states of Johor, Sarawak, and Selangor. It is highly susceptible to the postharvest black rot disease, 

which is caused by Ceratocystis paradoxa. This fungus causes serious economic losses in the fresh 

pineapple global market. Conventional chemical fungicides have been used to control postharvest 

diseases of fresh fruits for decades. However, increased awareness on environmental and human 

health issues attributed to chemical residues has led to studies on non-polluting alternatives such 

as GRAS (generally recognised as safe) salts. This study first evaluated the in vitro antifungal 

activity of potassium sorbate (PS), which is a potassium salt of sorbic acid (C6H7O2K) known as an 

antimicrobial agent in foods. The phytopathogen growth inhibition by PS amended in Potato 

Dextrose Agar (PDA) at four (4) different concentrations: 0.5%, 1%, 1.5%, and 2% (w/v) was 

investigated. The highest in vitro antagonistic activity of PS was exhibited by PS-2.0% (w/v) with 

47.8% inhibition, followed by PS-1.5% (w/v) with 45.4% inhibition, PS-1.0% (w/v) with 27.7% 

inhibition, and PS-0.5% (w/v) with 13.8% inhibition. The in vivo assay was then carried out using 

artificially inoculated Index 2 pineapple fruits dipped in 2% (w/v) aqueous solution of PS for 20 

minutes. The treated pineapples were examined for infection of black rot disease on Day 14. In 

accordance with Koch’s postulates, both asymptomatic and symptomatic tissues were subjected 

to re-isolation of the pathogen. The growth inhibition of C. paradoxa was recorded at 82% in 

inoculated pineapples treated with 2% (w/v)-PS. Based on these findings, potassium sorbate can 

be recommended as a low-toxicity alternative postharvest treatment for black rot disease in 

pineapple.  
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Termites are regarded as one of the most successful wood-degrading species on the planet. 

Coptotermes curvignathus Holmgren, an indigenous species commonly found in the Indo-Malayan 

region, is a serious pest known to attack the living tissue of the oil palm plant, which is high in 

cellulose and lignin content. However, the lignocellulose degradation mechanism in this species 

is still largely elusive. To decipher and reveal the essential mechanism for lignocellulose 

degradation, the full range of the carbohydrate-active enzymes in the digestive system of a lower 

termite C. curvignathus and its whole gut microbiota were investigated. A metatranscriptomic 

approach was used to study the diversity of carbohydrate-active enzymes with a special focus on 

the lignocellulose digestion of C. curvignathus. A total of 326011 unigenes were successfully 

assembled, and 715 unigenes were predicted as CAZY enzymes. the most abundant cellulases 

included GH9 endoglucanases, GH5 endoglucanases, and GH7 cellobiohydrolases, while GH10 

xylanases were the predominant hemicellulases. These enzymes are the major players in 

lignocellulose deconstruction and they play a synergistic role within the termite lignocellulose 

degradation system. Lignin modification enzymes such as AA1 laccases and lignin-degrading 

auxiliary enzymes like AA3 choline dehydrogenases were also present in the termite digestome. 

Although these auxiliary redox enzymes were less predominant, their presence indicated that the 

termite system has some involvement in lignin component deconstruction. These findings 

demonstrated that the digestive system of C. curvignathus is well equipped with diverse 

lignocellulases expressed both by the host as well as the gut microorganisms. This study provides 

a framework for a better understanding of the complex lignocellulose degradation, and many 

components of this system possess the potential for future bioprospecting. 
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A post-harvest loss has a potential effect on food security and nutrition through the dimension of 

availability, access, utilization, and stability. Watermelon was first planted in Malaysia in the early 

1950s and it was identified as one of the main fruits for food security commodities under National 

Agro-Food Policy 1.0 and 2.0. Watermelon is also identified as the main important industrial 

processing and is the major fruit contributor for export. Almost 4.8% of plant harvesting areas 

are planted with watermelon which is equivalent to 9,248 hectares (2020). Major areas planted 

are in Kelantan (24%), Johor (13%), and Pahang (22%). The production of watermelon in 2020 

was 135,903 metric tons and is the most exported for Malaysia among other tropical fruits 

amounting to 45,324 metric tonnes with a value of US$ 13.24 million. In line with the food security 

focus, a case study approach was conducted to evaluate post-harvest losses in the watermelon 

supply chain from farms to the retail levels. Our findings revealed that losses involve in farms 

decreased by 33% (from 2.8 metric tonnes to 2.5 metric tonnes), 55.6% in wholesalers or 

collection centres (from 2.5 metric tonnes to 2.0 metric tonnes), and 11.1% in distributors and 

retailers (from 2.0 metric tonnes to 1.9 metric tonnes). As overall, 0.9 metric tonnes or 32% of 

production was lost along the supply chain due to reasons of handling, storing, stacking, 

packaging, and inappropriate condition. The losses may be reduced significantly in wholesalers 

and collection centre place. Hence, reducing food loss means more for all; people, environment, 

economy, and the world.   

 

Keywords: fruit sustainability; security; food policy; watermelon losses; watermelon post-

harvest  
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Kenyah community at Leku Kulit, Sungai Asap, Belaga is among the earliest pepper (Piper nigrum) 

farmers in Kapit district, Sarawak and many have been farming for three to four generations. 

However, in the recent decade, the profitability of pepper farming has become an alarming issue 

that drives many farmers to cultivate other more profitable crops such as oil palm.  Factors that 

negatively impacted the profitability of pepper farming need to be urgently identified and 

addressed.  In this study, the challenges faced by the pepper farmers were investigated via 

interviews and site visits. Among the most distressing issues faced by the local farmers are pests 

and diseases that diminish the marginal production, fluctuating pepper prices, and a lack of 

organised market. Phytophthora blight of pepper had caused 45% of pepper farmers in Leku Kulit 

to lose all their crops in their previous planting and pepper fusarium wilt is still prevalent on most 

of the farms. This study also found that some farming practices can be modified to reduce the pest 

and disease risks. In order to sustain the Sarawak pepper farming industry, there should be 

adequate financial and institutional support from the government to rural institutions involved 

in organising strategic marketing as well as pest and disease management. 
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The Sarawak State Government has appointed Sarawak Timber Industry Development 

Corporation (STIDC) to spearhead the development of the bamboo industry in Sarawak. Since 

research on bamboo in Sarawak has received meagre attention and baseline information on the 

early survival rate and field growth attributes of bamboo are pivotal for the development of the 

Sarawak bamboo industry, there is a need to evaluate the survival and field growth. Thus, a study 

to evaluate the survivorship and field growth attributes of a 3-year-old bamboo was conducted 

at the Sarawak Bamboo Pilot Project site in Sabal, Sarawak, Malaysia. Study sites were established 

at bamboo plantation areas with four different Sarawak local species of bamboo, namely Bambusa 

vulgaris (Buluh minyak), Gigantochloa levis (Buluh beting), Gigantochloa hasskarliana (Buluh beti), 

and Dendrocalamus asper (Buluh betong). Survival rate and field growth attribute in terms of 

numbers of culms per clump, number of new shoots, culm diameter, culm height, mean annual 

increments of diameter (MAID), and height (MAIH) were measured and quantified quarterly in 

the year of 2021. Two replications for each bamboo species involving 50 readings (25 readings 

for each replication) were evaluated. The findings revealed that the highest mean survival rate 

(88%) was found in G. levis, and the lowest survival rate (70%) was found in G. hasskarliana. 

However, the lowest mean culm diameter was observed in G. levis with 2.66 cm, and the highest 

mean culm diameter was observed in B. vulgaris with 4.51 cm. Notwithstanding, B. vulgaris 

remained with the greatest mean culm height of 12.61 m and G. levis with the lowest mean culm 

height of 7.72 m. Nonetheless, G. hasskarliana depicted the highest numbers of culms per clump 
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and shoots with 91 culms and 3 shoots, respectively. In terms of MAID and MAIH, B. vulgaris was 

significantly higher than the other species with 1.69 cm year-1 and 4.72 m year-1, respectively. The 

scientific information and findings from this study would be beneficial as guidelines for bamboo 

industry players, managers, nursery practitioners, and policymakers to initiate and undertake the 

development of the bamboo industry, mainly in Sarawak.  

 

Keywords: bamboo industry; growth characteristics; Sarawak bamboo; survival rate  
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Curcuma caesia Roxb. or commonly known as black turmeric is one of the important and rare 

species of in genus Curcuma. Due to drastic decrement of this species in their natural habitat, C. 

caesia has been classified as one of the endangered Curcuma species. C. caesia has been 

overharvested for various purposes including bioactive compounds extraction to fulfill the 

demand from the pharmaceutical industry. Hence, this study was conducted with aimed to 

develop a protocol for propagation of C. caesia via plant tissue culture technique. In this study, 

the basal medium formulation and plant growth regulators were tested for an optimal growth of 

C. caesia. The results found that the MSB5 medium formulation was more prominent in producing 

high percentage of shoot induction as compared to MS medium and WPM medium formulations. 

In the multiplication experiment, the combination of 15 μM of 6-benzylaminopurine (BAP) and 6 

μM of indole-3-butyric acid (IBA) had significantly increased the shoot multiplication rate of C. 

caesia with 100% of shoot induction, 3.53 shoots, 10.81 cm of shoot length, 9.57 leaves, 0.486 g 

of leaves fresh weight and 0.039 g of leaves dry weight. After the shoot was successfully 

multiplied, the root induction stage was conducted. The full strength of MSB5 medium 

supplemented with 5 μM of IAA had significantly produced the highest number and length of 

roots with 6.13 roots and 5.37 cm, respectively. After the rooting stage, the healthy plantlets were 

successfully acclimatized in the combination of cocopeat and peatmoss (1:1) potting medium 

with the survival rate was 77.78%. As a conclusion, a protocol was established in this study which 

could be useful for large scale plantlets production.   

 

Keywords: Curcuma caesia; tissue culture; basal medium formulation; plant growth regulators; 

acclimatization  
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Many flowering plant species rely on stingless bees for pollination, which are ideal candidates as 

commercial pollinators to increase crop production. Colony multiplication is adapted to increase 

the population and produce new colonies. This study was conducted to evaluate three types of 

multiplication methods for Heterotrigona itama and to observe the early colony development. 

The study was carried out at RH Bee Farm in Nanga Dap, Sibu, Sarawak. The multiplication 

methods used were direct splitting, delayed splitting, and eduction. Twenty-four colonies of H. 

itama in logs were used, and eight colonies were used for each multiplication method. The 

development of colonies in terms of honey, pollens, and brood cells was observed. In the direct 

splitting method, the results showed no significant difference (Exact McNemar’s Test at α=0.05) 

in their early colony development between colonies with a queen and in the absence of a queen 

but with queen cells. Early colony development between the direct splitting method (with queen 

cells) and the eduction method showed no significant difference (Chi-Square Test at α=0.05). In 

the delayed splitting method, a significant increase in the weight of the colonies was recorded. 

However, the brood cells have not developed satisfactorily, leading to the inability to produce 

new colonies. Our results show that H. itama can be multiplied using the direct splitting and the 

eduction methods, and specific management is required to ensure the success of a new colony 

development. In the delayed splitting method, colonies in the hive have developed relatively well 

but a modification of the hive is required to make this multiplication method feasible. 

 

Keywords: colony development; colony multiplication; splitting; Heterotrigona itama; stingless 

bee 
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Malaysian Good Agricultural Practice (myGAP) certification scheme is a national program 

implemented by the Department of Agriculture, Malaysia by giving recognition to farms that 

adopt good agricultural practices. The program supports the National Agro-Food Policy to ensure 

safe and quality produce via sustainable farming systems and to also tap into export markets. This 

review aims to provide an insight on how the implementation of myGAP in Sarawak influences 

food safety assurance through good agricultural practices and judicious use of pesticide. The 

research methods included a review on myGAP certification process and to compare pesticide 

residues in vegetables and fruits samples between myGAP certified and uncertified farms in 

Sarawak from year 2019 to year 2021. Currently, Sarawak has a total of 231 farms certified under 

different scopes and type of crops. The study found that owners of certified farms are more 

cautious toward the effects of pesticide use on the handlers, consumers and environment. A 

significantly lower proportion of certified farms were found to exceed the maximum residue level 

in crop produce compared to uncertified farms. No significant differences were found between 

the farms regarding the type of pesticides applied, where both farms use insecticides and 

fungicides. However, residues of unregistered pesticides were detected in crop produce from 

uncertified farms. Generally, myGAP certified farms are managed and handled better than 

uncertified farms. A more extensive cooperative effort among various parties is needed to ensure 

successful implementation of the program in producing safe and quality produce. 

 

Keywords: myGAP certification; Sarawak; pesticide residues; safe and quality produce 
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Food safety is an important aspect in the food industry, public health, and economy of all 

countries. Foodborne diseases can cause a massive economic and social burden on societies and 

their health system, and developing countries are most affected. The major contributor to the 

foodborne diseases was non-compliance with food handling guidelines due to a lack of consumer 

awareness regarding food safety practices. Foodborne diseases can be prevented if consumers, 

who are the end users in the food supply chain, adhere to food safety practice guidelines when 

handling food at home. Numerous studies have examined the food safety practices of students, 

abattoir workers, food handlers, as well as street food vendors. However, to the best of the 

author’s knowledge, only a few studies have investigated food safety knowledge and practices 

among consumers in Sarawak, Malaysia, and there are no studies yet carried out for consumers 

in the Bintulu district in particular. Evaluating consumers’ knowledge, judgements and practices 

is very important to develop and implement food safety policies and effective risk 

communication. Therefore, this study focused on assessing the food safety knowledge, attitude, 

and self-reported practices of consumers in Bintulu, Sarawak. This preliminary study used a 

quantitative approach with questionnaires distributed to 50 consumers in Bintulu, Sarawak. A 

Likert five-point scale was used to determine consumers' perspectives on the issues and factors 

that led to food safety practices. An average analysis was used to determine the level for each of 

the issues and factors that contributed to food safety practices. The findings indicated that there 

were three major issues and two factors that contributed to the food safety self-reported 

practices among the consumers. Concerning issues, the mean score analysis of the issues that led 
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to food safety practices was high (M=4.12) for the issue of hygiene, moderate (M=3.21) for storage 

and cooking, and high (M=4.16) for cross-contamination. For factors related to knowledge and 

attitude, the mean score obtained was high for both factors (M=4.16 and M=4.66). This study gave 

an insight into the food safety knowledge, attitude, and self-reported practices of the general 

consumers in Bintulu, Sarawak. The findings from this study will be beneficial to local authorities 

and educational institutions in identifying aspects of food safety and target groups to improve 

food safety knowledge among consumers, educate the local community and reduce cases of 

foodborne diseases. 

 

Keywords: food safety; consumer; knowledge; attitude; practices; Sarawak  
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Oil palm pollinating weevil, Elaeidobius kamerunicus spent most of the crucial part of its life 

around the male inflorescences of oil palm, Elaeis guineensis. E. kamerunicus tap food and nutrient 

from the oil palms’ male inflorescences and use the male inflorescences as their breeding ground. 

Considering the importance of E. kamerunicus in supporting healthy fruit set formation of the 

crop and all associated economic values in the oil palm industry, including food security, the 

pollinator population status needs to be monitored. This study assessed the number of adult oil 

palm pollinating weevils emerging from post anthesising male inflorescences (PAMI) and the sex 

ratio of emerged adult weevils. Data were collected from three oil palm plantations in Sarawak, 

which were established on peat and had different pest management practices. Based on the data 

collected, the number of adult weevils that emerged from PAMI was 26 to 45 individuals, most of 

whom were females. The number of adult E. kamerunicus emergence in the Pusa Estate was the 

highest (49 weevils per spikelet) and was comparable to the Roban Estate (36 weevils per 

spikelet). However, the number of weevils that emerged from PAMI at Kuala Igan Estate was 

significantly low, with 20 weevils per spikelet. Kuala Igan Estate also had the lowest female to 

male ratio in the E. kamerunicus progeny emergence from post-anthesising male inflorescences. 

This might be attributed to many reasons, such as the excessive application of broad-spectrum 

pesticides, which posed significant threats to weevils’ mortality. Further investigation on how 

pesticide application affects the population and pollinating efficiency of pollinating weevils is 

highly recommended. 

 

Keywords: oil palm pollinating weevil; progeny emergence; female: male ratio 
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Malaysia is the second largest producer of palm oil in the world. As demand for palm oil 

increases every year, concerns about the impact of oil palm development on biodiversity are 

often debated. Oil palm is among agricultural activities that are seen as a threat to biodiversity. 

Nevertheless, the Malaysian palm oil industry remains committed to produce sustainable palm 

oil by making sure a balance between oil palm development with the preservation and 

conservation of biodiversity. This is done through various biodiversity research including 

biodiversity monitoring in oil palm plantations by the Malaysian Palm Oil Board (MPOB) as an 

effort toward environmental protection and sustainability. This study aims to investigate how 

set-aside areas in oil palm plantation affects bird biodiversity. In the study, two set-aside forest 

areas were selected, i.e. (i) peat swamp forest and (ii) riparian reserves, and two oil palm sites 

adjacent to set-aside forest areas. A total of 3,074 birds which comprised 100 species from 34 

families were observed in the oil palm landscape on peatland located in the northern part of 

Borneo, Sarawak, Malaysia. Results showed that set-aside forest areas in large-scale oil palm-

dominated landscapes supported distinct bird species richness. The high percentage of canopies 

and shrub cover had a positive effect on bird species richness in the area between oil palm and 

peat swamp forest. Herbaceous cover with a height of less than 1 meter influenced the 

abundance of birds in the plantation located near the peat swamp forest. The set-aside areas in 

oil palm plantations are essential in supporting bird refuges and should be part of oil palm 

landscape management to improve biodiversity conservation for sustainable agriculture 

landscape management. 

 

Keywords: bird; oil palm plantation; peat swamp forest; riparian area; biodiversity 

conservation; sustainable agriculture 
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Piper nigrum L. is considered one of the major economic contributions to Sarawak due to its 

valuable trading profits. However, the inconsistency of blooming time due to the morphology and 

heredity of functional male, female, and hermaphrodite flowers in a single spike leads to 

unsynchronized berries production at one time and resulting in low yield production. The present 

study aims to determine which concentration of two different exogenous hormones is more 

effective for hermaphrodite flowers and berries synchronization growth. In order to exploit 

maximum production of berries during harvesting season, two different exogenous hormones 

which are Gibberellic acid (GA3) and 1-Naphthaleneacetic acid (NAA) with concentrations of 0 

ppm (control), 10 ppm, 25 ppm, and 50 ppm respectively were applied in a single application 

during the pre-blooming stage. Each concentration of exogenous hormones was then sprayed into 

3 vines with a total of 21 vines using the RCBD experimental design. Findings recorded that GA3 

at 25 ppm has the higher percentage of a hermaphrodite with 76.62% after 2 weeks of 

application. The observation continued and showed that vine applied with 25 ppm of NAA 

produced up to 83.13% of hermaphrodite. Further, observation continued until week 12 and both 

GA3 and NAA were reported to produce more synchronize berries with 96.01% and 91.87%, 

respectively and 25 ppm is the best consideration to improve synchronization towards berries 

formation. Hence, a study on the effects of hormones on the growth of hermaphrodite flowers can 

discover the best types and concentrations of hormones to continuously enhance the maximum 

yield production of pepper in the future. 

  

Keywords: exogenous hormones; hermaphrodite flowers; gibberellic acid (GA3); 

naphthaleneacetic acid (NAA) 
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The ever-increasing demand for water on a worldwide scale, in conjunction with the 

consequences of climate change, is putting a significant pressure on the world's water resources. 

As a consequence, water scarcity is becoming a problem in arid, semi-arid, and other parts of the 

world. In addition, there is rivalry for the limited amount of accessible water from a variety of 

diverse sectors, such as urban demands, the industrial sector, and the agricultural sector, which 

together account for more than two-thirds of the world's consumption of freshwater. The most 

significant elements that influence agricultural production are abiotic stresses, which include 

temperature, salinity, and drought. It is anticipated that these obstacles will become more difficult 

to overcome as a result of urbanisation and the deterioration of land. In a similar vein, irrigation 

water is getting harder to come by, and people all around the world are looking for agricultural 

practices that maximizes the amount of water that is used efficiently. More than 70 percent of the 

world's freshwater is used for agricultural purposes; however, by 2050, feeding a population of 

over nine billion people will require a 50 percent increase in agricultural productivity and a 15 

percent increase in the demand for water. On a global scale, agriculture uses more than 70 percent 

of the world's freshwater resources. In spite of the fact that the availability of water supply is 

becoming increasingly limited, agriculture continues to be one of the most prominent users of 

water. Irrigation can help lessen the amount of water stress that plants are under, which is one of 

the most significant factors that can have a negative impact on crop growth and output. For the 

purpose of effective water management and continued viability, it is currently more essential 

than ever to conduct research on and develop novel materials. There has been a significant 

increase in interest in researching biodegradable hydrogels for use in commercial agricultural 

applications in recent years. This can be attributed to both the growing concern for the 

environment and the limited availability of water. When the soil around a plant's roots begins to 

dry out, hydrogels, which are superabsorbent polymers, are able to retain plant nutrients as well 

as water. The volumetric water content of the soil is found to increase as a result of the gradual 

return of the water that was stored by the hydrogel to the soil. It also reduces the expenses of 

irrigation while providing plants with the necessary nutrients and moisture. Hydrogels are ideally 

suited for use as a secure delivery mechanism in agriculture for soil conditioners and agents for 

the controlled release of fertilizers due to a number of their qualities, including slow release of 

water and have a high swelling capacity. There have been several research publications on 

hydrogel polymer synthesis. In this article, we will discuss the significant part that 
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superabsorbent hydrogels play in an integrated strategy for the conservation of ecosystems by 

providing balanced protection for seeds, plants, and soil. 

 

Keywords: biodegradable hydrogels; soil conditioners; ecosystem conservation   
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Matang Mangrove Forest Reserve (MMFR) is considered as a most productive and managed 

mangrove forest in the world. The logged wood of this forest is used to produce charcoal. In the 

last decades, it is discussed in different studies that the productivity of MMFR is declining. 

Therefore, this study aims to investigate nitrogen loading and its effect on productivity. To 

investigate this decline in productivity, isotopic productivity model was used in six (18, 31, 42, 

71, 74 and 55) compartments of MMFR. Compartments selection was based on locality and 

plantation age. In this isotopic model, Nitrogen (N) and Phosphorus (P) were used as limiting 

nutrients. Resulted, the productivity of 15 years old aged compartment was higher than 25 years 

old aged compartment. The compartment which was close to the populated area showed higher 

productivity than all. In last, the productivity of 15 years old age compartment was equal to 80 

years old aged compartment. N and d15N showed the peculiar pattern. Compartment with high 

values of N and d15N showed less productivity than the compartment with the moderate value 

of N and d15N.  

 
Keywords: Matang Mangrove Forest Reserve; productivity; compartment; decline; isotopes 
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The food supply chain is interdisciplinary and highly complex and requires expert analysis to be 

correctly managed. The conventional food supply chain includes production, processing, retail, 

distribution and consumption. The issues related to the food supply chain are perishability, 

seasonality, long production cycles, variability in quantity and quality and transportation costs 

that might disturb the chain. Urban farming is proposed as a potential method of intervention for 

planners to support sustainable food production and to shorten supply chains. The objective of 

this paper is to determine the supply chain of two urban farming concepts in Malaysia which are 

community gardens and plant factories. This research involves quantitative methods, and the 

primary data are collected through a structured face-to-face interview with n=154 community 

garden leaders and n=9 plant factory producers conducted between September 2021 and January 

2022. The majority of community garden product is sold through direct sales (62%) while the 

plant factory marketing channel comprises of One-Level channel which involves restaurant 

(33%), supermarkets (22%) and direct sales (77%). The results delivered evidence of the 

potential to harness the multifunctionality of urban farming to not only improve food security but 

to also address community engagement. This shorter supply chain is also associated with higher 

quality products (freshness), eating healthy and sustainable production.   

 

Keywords: supply chain; urban farming; community garden; plant factory; food secutity 

 

 

 

 

 

 

 

 

 

 

mailto:aimiathirah@mardi.gov.my


 

  187 

 

 COSAFS2022  

 

IP26 
 

IN VITRO ANTIFUNGAL ACTIVITY OF SELECTED PLANT EXTRACTS AGAINST 

PHYTOPATHOGENIC Fusarium FUNGI 

 

Kwan Yee Min* 

 

Department of Crop Science, Faculty of Agricultural and Forestry Sciences, Universiti Putra 

Malaysia Bintulu Sarawak Campus, 97008 Bintulu, Sarawak, Malaysia 

 

*E-mail: yeemink@upm.edu.my 

 
Plant secondary metabolites are natural sources of bioactive compounds shown to possess 

various biological activities. They constitute an important source of natural antimicrobials that 

can be used as biopesticides against phytopathogens. Plant-based biopesticides are relatively less 

harmful to consumers and the environment than synthetic pesticides. This study aimed to 

determine the antifungal activity of crude plant extracts from Piper sarmentosum, Senna alata, 

and Tradescantia spathacea against two phytopathogenic Fusarium species. Fresh and oven-dried 

leaf samples were prepared from three individuals from each plant species. Aqueous and 

methanol extractions were used to extract plant bioactive compounds. Crude leaf extracts (10, 

15, and 20%) were screened in vitro against Fusarium oxysporum f. sp. piperis and Fusarium solani 

f. sp. piperis using the poisoned agar method. Antifungal activity was compared with three 

chemical fungicides: carbendazim, benomyl, and propiconazole. The percentage inhibition of 

diameter growth (PIDG) of Fusarium fungi was measured. Experiments were performed in 

triplicate, and statistical analysis was performed using SAS program. Complete inhibition (PIDG 

100%) of Fusarium fungi was achieved using chemical fungicides at the recommended 

concentration and all aqueous and methanol plant extracts at 15% and above. Thus, a further 

comparison was made using the 10% crude plant extracts of the three plant species. At 10% crude 

extract concentration, the growth inhibition of F. oxysporum ranged from 64.8 to 71.9%, whereas 

higher growth inhibition (71.8 to 77.3%) was observed in F. solani. The effects of the drying 

process (fresh vs. oven-dried) and different solvents (aqueous and methanol) were observed in 

this study. Aqueous extract of oven-dried Tradescantia spathacea (77.3±2.98) and methanol 

extract of fresh Piper sarmentosum (77.2±5.85) significantly inhibited the growth of F. solani. The 

result demonstrated that crude leaf extracts of the three plant species have the potential to be 

used as bio-fungicides as an alternative to synthetic fungicides. 

 

Keywords: botanical extract; biofungicide; Piper sarmentosum; Senna alata; Tradescantia 
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The high demand for palm oil creates a huge challenge for the industry to boost palm oil 

production on the shrinking cultivable land area. One of the promising technologies to increase 

productivity, ensure sustainability and fulfil the high demand for palm oil is through plant genetic 

engineering. Production of transgenic oil palm with high value-added products involves genetic 

manipulation of multiple genes. Using a single mesocarp-specific promoter to control the 

expression of multiple transgenes may induce transcriptional gene silencing due to the sequence 

homology in the promoter region. Therefore, more mesocarp-specific promoters are essential to 

effectively modify lipid metabolism and ensure desired spatial expression of transgenes. This 

study aimed to identify genes that are preferentially expressed in the mesocarp tissue as 

candidate mesocarp-specific promoters and characterise selected candidate mesocarp-specific 

promoters. The expression of two candidate genes, MSP-C6 and MSP-C7, was verified by reverse 

transcription quantitative real-time PCR (RT-qPCR). The strength and tissue specificity of 

different length MSP-C6 and MSP-C7 promoters were verified through Agrobacterium-mediated 

transformation of dwarf tomato (Lycopersicon esculentum) cultivar of MicroTom. The promoter 

activity was measured by comparing the intensity of GUS histochemical staining in 3-4 mm bud, 

flower, leaf, unripe fruit and ripe fruit. The transgenic plants harboring MSP-C6 and MSP-C7 

promoters at different lengths showed different GUS activities while the wild-type plants did not 

display any GUS staining in either vegetative or reproductive tissues. The transgenic plant 

harboring the CaMV35S promoter showed GUS staining in all tested tissues. The results also 

showed that the MSP-C6-F1 and MSP-C7-F1 promoters were able to drive preferential expression 

of transgenes in the mesocarp tissue. 

 

Keywords: mesocarp-specific promoter; oil palm; RT-qPCR; tissue specificity; Agrobacterium-

mediated transformation of tomato plant 
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Cocoa farmers contribute more than 90% of Malaysian cocoa production since 2006. The 

production then was gradually decreased every year. In 2020, Sarawak only produced 106 metric 

tons of dried cocoa beans. The productivity in 2021 was decreased by 10% compared to 2019 

productivity. On top of that, the Malaysian government has spent more on training and fertilizers 

for cocoa farmers to increase PMCF productivity. In order to achieve long-term improvement in 

cocoa output, this research aim to investigate the relationship between personality traits, 

knowledge, practice and logistic towards Sarawak’s PMCF work performance. A random sampling 

technique was used as a sampling process, i.e. a total of 90 respondents were selected involving 

25% of the PMCF. The number of respondents for each zone of the population of Sarawak rural 

areas, namely the North, Central, and South Coastal Zones, were based on the percentage of the 

zone population compared to the population of Sarawak Region. Data for all parameters were 

analysed using IBM SPSS version 25.0. The data was tested using Exploratory Factor Analysis 

(EFA) and then analysed by descriptive, correlation and regression analysis. The study found that 

discipline, decision-making, knowledge and practice showed high levels of indicators. Variables 

that showed high and positive correlation were practice and logistic. The factor that most 

contributed to the performance of PMCF work in Sarawak was logistic (location and 

infrastructure).  

 

Keywords: work performance; personality traits; knowledge; practice; farmers 

 

 

 

 

 

 

 



 

  190 

 

 COSAFS2022  

 

IP29 
 

MONITORING SOIL MOISTURE AND ELECTRICAL CONDUCTIVITY IN A BLACK PEPPER 

POT EXPERIMENT USING LOW-COST PLANT SENSOR 

 
Nurfika Sudirmana, Fitri Ab Aziz Zakrya,b,*, Mohd Dzeryl Dzurainia, and Masnindah Malahubbanc  

 
aDepartment of Crop Science, Faculty of Agricultural and Forestry Sciences, Universiti Putra 

Malaysia Bintulu Sarawak Campus, Jalan Nyabau, 97008 Bintulu, Sarawak, Malaysia 
bEthnic Borneo Laboratory, Institute of Ecosystem Science Borneo, Universiti Putra Malaysia 

Bintulu Sarawak Campus, Jalan Nyabau, 97008 Bintulu, Sarawak, Malaysia 
cDepartment of Animal Science and Fisheries, Faculty of Agricultural and Forestry Sciences, 

Universiti Putra Malaysia Bintulu Sarawak Campus, Jalan Nyabau, 97008 Bintulu, Sarawak, 

Malaysia 

    

*E-mail: zakryfitri@upm.edu.my 

 
Improper management of water and fertiliser can cause agricultural production less profitable. It 

is essential to know the moisture and nutrient levels in the soil to optimize farm output. But most 

farmers cannot afford high-cost devices to measure soil moisture and fertility. In this paper, we 

present an outcome of using a low-cost plant sensor to estimate moisture content and electrical 

conductivity. The low-cost plant sensor used in this study was a pen-sized Xiaomi Flora Monitor 

Sensor containing four sensors, namely, light intensity, aerial temperature, moisture, and 

electrical conductivity. This sensor is equipped with a Bluetooth connection which supports the 

data transfer from sensor to mobile-app-smartphone and cloud database. For this study, we were 

demonstrating the results of monitoring two parameters: moisture and electrical conductivity. 

This plant sensor was tested on three pot soils under three soil treatments, namely, a) soil with 

50% of the recommended fertiliser rate, b) soil with 100% of the recommended fertiliser rate, c) 

soil with 50% of the recommended fertiliser rate and 3% biochar addition. The sensor was placed 

5 cm away from the base of the black pepper stem cutting and prick into the soil. All pots were 

planted with rooted black pepper cuttings and observed for up to 90 days. This work observed 

that the monitoring activity on moisture and electrical conductivity was successful after 

indicating the real-time responses of sensors on the application of water to irrigate soil and 

fertiliser to change the level of soil electrical conductivity. Moreover, this study demonstrated the 

significant changes in water levels and electrical conductivity among soil treatments. Measuring 

soil moisture and electrical conductivity using a low-cost plant sensor is an effective way to 

determine the suitable amount of water and nutrient solution required in the soil for black pepper 

cultivation. 

 

Keywords: biochar; black pepper; electrical conductivity; low-cost sensor; soil moisture 
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Ficus carica L. cv Siyah Orak is a flowering plant under the family of Moraceae or the mulberry 

family. The fig tree is usually propagated through conventional methods like cuttings. However, 

this method is susceptible to diseases, pest and viruses. Therefore, there is a need for an 

alternative propagation method to overcome these issues. Leaf segments were cultured on 

different MS media (¼, ½, ¾, and 1 MS) to induce callus. The highest callus mean weight 

(875±0.03 mg) was observed on explant cultured in ¾ MS media. Callus were proliferated by 

subculturing the explant into ¾ MS media supplemented with different concentration of TDZ (0, 

0.5, 1.0, 1.5, 2.0, 2.5, and 3.0 mg/L). Explant subcultured on ¾ MS media supplemented with 2.0 

mg/L TDZ showed the optimal result (920±0.04 mg) for callus proliferation. Callus induction 

using transverse and longitudinal thin cell layer from nodal segment were cultured on different 

MS media (¼, ½, ¾ and 1 MS). Results revealed that highest callus induction percentage were 

found for tTCL and lTCL segments (100%±0, 96.7%±0) when cultured on ¼ MS, respectively. 

Significantly friable callus was obtained for tTCL segments cultured on ½ MS media 

(63.33%±0.55) and lTCL segments cultured on ¼ MS media (70%±0.50). Significantly highest 

number of leaves was produced for both tTCL and lTCL (13.33±0.02,16.67±0.28) cultured on ¼ 

MS media, respectively. Apical bud cultured on 1MS media supplemented with 2.0 mg/L BAP 

resulted with significantly optimal number of leaves (3.50±0.20) and shoot length (13.73 

mm±0.65). Apical bud cultured on media supplemented with 2.0 mg/L BAP+2.5 mg/L IAA 

resulted in highest root formation (10%±0.31) and root number (0.83±0.50). This study 

concludes that the overall regenerations of Ficus carica L. showed the best growth performance 

when using apical buds. 

 

Keywords: Ficus carica L. cv Siyah Orak; leaf segment; nodal segment; apical buds; thin cell layer 
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Dates contains high nutritional value and can be consumed as itself or processed to obtain the 

syrup and other dates products. In order to design the equipment to process the dates, the 

determination of physical characteristics of dates is crucial. This study aims to investigate the 

physical properties of three types of Middle East date variteties i.e., Safawi, Sukkari, and Medjool. 

Results showed that the moisture content of Sukkari (28.7 ± 0.6 %) was the highest compared to 

Medjool and Safawi. The total soluble solids content of Medjool had the highest value (38 Brix) 

compared to other samples. Medjool had the highest value in the linear dimensions in terms of 

length (43 ± 3 mm) and width (26 ± 3 mm) compared to Safawi and Sukkari. In terms of thickness, 

Sukkari showed highest value (23 ± 3mm) compared to Safawi and Medjool. Medjool showed 

highest value in fruit weight (17 ± 1.7 g), pit weight (1.2 ± 0.1 g) and percentage of fruit flesh (93 

± 1 %). The fruit density and bulk density of Medjool showed highest and lowest value, 

respectively, compared to other samples. The geometric mean diameter and surface area of 

Medjool had the highest value than other dates, while for sphericity index value, Sukkari was the 

highest with value of 0.812 ± 0.051. Overall findings inferred that different types of dates differ 

in their physical properties which is important to consider when designing the equipment to 

process dates. 

 

Keywords: date palm fruits; Medjool; middle east; physical properties; Safawi; Sukkari 
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Equivalent to gas in a car, energy gels are a form of easily digestible carbohydrate intended to 

replenish carbohydrate depletion when engaging in strenuous activities and enhancing human 

active lifestyles. However, there are concerns in terms of health effects of taking those 

supplements due to highly processed ingredients using preservatives, indigestion, and less 

nutrient. Up to date, no standard has been established for the energy gels that cause extreme 

variations of energy gels made from varieties of ingredients available in the market. The 

commercially available energy gels are made from a few of primary components. Thus, the 

purpose of this study was to highlight a few key components of energy gels that were commonly 

utilized in the surveyed energy gels from 32 different brands (Nilofa, Hammer, Koda, High5, GU, 

Spring Energy, Science in Sport, Gatorade, Maurten, Huma, Clif, Ucan Edge, Honey Stinger, PNG, 

Torq, Accelerade, CNP, Maxim, USN, Mule, Multipower, Nectar, Carb-Boom, Power Bar, Lucozade, 

Shotz, Dextro, Kinetica, Zipvit, Maxifuel, Squeezy and OTE), where each component represented 

four distinct critical roles in the final product. They are sources of carbohydrate (maltodextrin – 

23 brands), preservatives (sodium benzoate – 11 brands and potassium sorbate – 20 brands), 

acidity regulators (citric acid – 22 brands) and caffeine content (10-100 mg). Overloaded 

maltodextrin levels in the energy gels might lead to harmful spikes and dips in the energy supply. 

While that, excess amount of caffeine might cause gastrointestinal system adverse effects, 

nervousness, mental instability, inability to concentrate, and sleeping issues. In this study, the 

pros and cons of each component are discussed in detail. As a conclusion, this study will provide 
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an insight into the necessity of a formulation for the end customers that is preservative-free, less 

processed, and highly nutritious sports energy gels to comply a healthy living lifestyle. 

 

Keywords: energy gels; energy recovery; organic; ready-to-eat; preservatives; maltodextrin 
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Sweeteners are essential ingredients in a gummy formulation as they contribute to the sweetness, 

textural appearance, physicochemical stability, and moisture of the product. Non-nutritive 

sweeteners are incredibly low in calories, while nutritive sweeteners give the body calories. In 

this study, the physicochemical and textural profiles of gummy candies were examined in relation 

to the impacts of various types of non-nutritive and nutritive sweeteners. White sugar, brown 

sugar, honey, molasses, and coconut sugar are the nutritive sweeteners used while the artificial 

sweeteners include stevia, sucralose, and monk sugar. All respective sweeteners were mixed with 

glucose syrup, gelatine, and citric acid subsequently, and left to be solidified, before 

physicochemical and texture profile analysis. Nutritive brown and white sugar showed the lowest 

moisture content (29.44±0.57%) and pH (2.59±0.017), respectively. The non-nutritive stevia 

showed the lowest water activity at 0.66. The low moisture content, water activity, and pH are 

important for the shelf life of the gummies. One-way ANOVA showed there was a significant 

difference between types of sweeteners used for the physicochemical factors of moisture content, 

water activity, and pH of the gummies with p<0.05. Texture profile analysis (TPA) showed that 

nutritive gummies with brown sugar are preferred as they offer a small-scale hardness, high 

springiness, and chewiness. These variations were caused by the effects of sugar alcohol on the 

water molecules surrounding the biopolymers found in non-nutritive sweeteners. 

 

Keywords: gelatine; gummy; moisture; physicochemical; sugar alcohol; sweeteners 
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Palm weevil (RPW) or Rhynchophorus ferrugineus is currently the most severe pest of major 

cultivated palms, including coconut palms. The RPW causes severe damage to coconuts in 

Malaysia, especially in the east coast states of Peninsular Malaysia including Terengganu and 

Kelantan. However, in 2016, the RPW has been reported in three other states which are Perlis, 

Kedah, and Penang. The current method to manage the RPW in Malaysia is largely based on 

pheromone mass trapping and the use of synthetic pesticides. However, both methods are still 

ineffective in reducing the infestation of the RPW and the use of synthetic pesticides should also 

not be encouraged. Recently, natural entomopathogenic fungi RPW, particularly Metarhizium 

anisopliae has been extensively studied to evaluate their potential as biological control agents. 

The present study aimed to develop an invert emulsion-based formulation containing M. 

anisopliae as a biocontrol against RPW. M. anisopliae was introduced into the emulsion 

formulation. The emulsion consists of two phases: (i) water or aqueous phase comprising sterile 

distilled water, glycerine and water-soluble emulsifier, and (ii) oil phase comprising oil 

(preferably of plant-origin) and oil-soluble emulsifier. Several combinations of emulsion 

formulation consisting of different emulsion ingredients containing M. anisopliae were optimized 

according to the stability, polydispersity (PDI), size of the invert emulsion droplets produced and 

the ability of the M. anisopliae to grow on PDA. The results of the study showed that the 

formulation consisting of a mixture of sterile distilled water (45.25%, w/w), glycerine (4.00% 

w/w), water soluble emulsifier (0.75%, w/w), canola oil (24.00%, w/w), sunflower oil (24.00%, 

w/w) and oil-soluble emulsifier (2.00%, w/w) being the most stable formulation according to 

parameters such as polydispersity index (PDI), size of the emulsion droplets produced and the 

ability of the M. anisopliae to grow on PDA. This formulation has the potential to be used as a 

biocontrol for the management of RPW. 

 

Keywords: Metarhizium anisopliae; invert emulsion; red palm weevil; entomopathogenic fungi 
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Increasing land use for monoculture agriculture to bolster food security has intensified climate 

change impact on agriculture and the planet in general. Malaysia’s National Agrofood Policy 2.0 

responded to this by aspiring to reduce greenhouse gas emissions and enhance the protection of 

natural biodiversity. Efforts towards land use optimization such as agroforestry have seen largely 

a 2-species model of planting which still leaves plenty of niches to be occupied. This represents 

an opportunity for climate-smart agriculture method such as multi-species agroforestry (MSA) to 

be implemented amidst numerous benefits towards optimizing land use for food security and 

crop yield as well as carbon capture potential. To encourage the implementation of MSA, we 

simulate the combination of common agroforestry species in the tropics of Acacia mangium with 

tropics staple crops of banana and sweet potato to evaluate the profitability of different 

combinations using the cost and benefit analysis framework (CBA). Results from the CBA show 

that the combination which contains all 3 species achieved the highest profitability as well as 

environmental benefits when managed using regenerative agriculture methods. From the 

research, it is concluded that optimization of land use with MSA, with different species occupying 

different niches and strata of planting, benefits stakeholders with higher yield and income 

generation, while at the same time alleviating climate change impact. 

 

Keywords: climate change; agroforestry; profitability; carbon sequestration; regenerative 

agriculture 
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Methylorubrum sp. (formerly known as Methylobacterium sp.) are pink-pigmented facultative 

methylotrophs (PPFMs) that can promote plant growth due to several physiological 

characteristics, for instance, the ability to produce phytohormones such as auxins and cytokinins 

and effective roles in phosphate solubilization and nitrogen fixation process. Association of 

endophytic and epiphytic Methylorubrum sp. were reported to regulate cell division and 

elongation of plant’s shoots and roots and improve plant resistance toward abiotic and biotic 

stress. In this study, plant growth promoting activities of four endophytic and epiphytic 

Methylorubrum sp isolated from palm oil leaves were investigated by the production of 3-indol-

acetic acid (IAA), phosphate solubilization assay and seed vigour index (SVI). Based on 16S rRNA 

analysis, the isolates have shown similarities to Methylorubrum zatmanii (Methylorubrum sp. 

ENPM1, Methylorubrum sp. ENPM2 and Methylorubrum sp. EPPM1) and Methylorubrum populi 

(Methylorubrum sp. ENPM3). Methylorubrum sp. ENPM1 showed the relatively highest phosphate 

solubilization activity and seed vigour index compared to the other three isolates. However, all 

the four isolates recorded the level of IAA production as less than 0.2 mg/ml with only 

Methylorubrum sp. ENPM2 demonstrating an IAA concentration of more than 0.1 mg/ml. These 

results suggest that Methylorubrum sp. ENPM1 has the potential to be exploited as a plant growth 

promoter and further investigation is needed to elucidate its plant growth promoting activity in 

vivo.  

 

Keywords: Methylorubrum sp.; plant-growth promoting; IAA; phosphate solubilization; seed 

vigour index 
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Liberica is the third most popular coffee variety after Arabica and Robusta. The perception of 

global coffee lovers stated that they are a minority and are less well-known. Data showed the 

production of Liberica was less than 1% of the total coffee production. Malaysia, along with its 

neighbours Indonesia and the Philippines, are among the few producers of Liberica. The coffee 

industry in Malaysia is seen to be growing in line with the increase in per capita consumption 

although the planted area and the production of domestic raw coffee beans are declining every 

year. Hence, the demand is fulfilled through imports of coffee beans around the world. In 

Malaysia, the Liberica variety has recently grown due to its disease resistance and distinct flavour. 

This research was done to evaluate and identify the perception and potential of Liberica coffee in 

Malaysia. A total of 25 industry players were interviewed across Malaysia and the analysis 

showed that only 32%  were processing Liberica coffee. It is due to a lack of demand, higher prices 

of raw coffee beans as well as the limited supply of raw coffee beans. However, most of the 

industry players believe that Liberica coffee has the potential to be improved and developed since 

it has a distinct flavour and aroma. Therefore, it is the taste that is demanded by particular 

demographics (niche market). Additionally, local Liberica raw coffee beans are higher in quality 

compared to imported Liberica coffee beans. This signature coffee of Malaysia can be promoted 

due to its higher quality and the development of single-origin coffee can be taken into 

consideration.  
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Palm oil production for Malaysia and the surrounding region has increased exponentially since 

the 1960s in parallel to the increasing palm oil worldwide demand. However, the recent Russia-

Ukraine conflict has created food shortages around the world due to the change in the global 

supply chain, interestingly impacting the surge of demand switching from other vegetable oil to 

palm oil for instance in Europe. For a continuous volumetric palm oil supply, a feasible and 

sustainable engineering solution was introduced while converting resources (raw material) into 

profits. It is very significant not only to sustain palm oil supplies but also to address sustainable 

mill economic circularity. The carbon footprint requirement is fulfilled by utilizing biomass, 

regulating power efficiency, and a zero-waste policy. This article discusses policies on sustainable 

mill renewable energy, upstream mill engineering solutions for high quantity and quality of 

pressed oil, and finally the proposed future planning for comprehensive economic circularity of 

palm oil mill production plant. Comprehensive pilot scale towards larger scale production plant 

attempts was implemented to enhance the quantity and quality of the palm oil from the upstream 

mill processing. Continuous proposals and improvements were made to sustain the policies 

imposed in support of this palm oil mill economic circularity. This leads to high efficiencies 

towards zero waste and low carbon footprint projects planned for Sime Darby Plantation. 

 

Keywords: palm oil mill, economic circularity, sustainable policy, carbon footprint projects 
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