
• Pameran Sains dan Teknologi MARDI (MSTE) • Anugerah Inovasi MARDI (AIM)
• Pertandingan Inovasi Akar Umbi MARDI (AUM) • Konvensyen Kumpulan Inovatif dan Kreatif (KIK)



KANDUNGAN Muka surat

Perutusan Ketua Setiausaha Kementerian Pertanian dan Industri Makanan 2

Perutusan Ketua Pengarah MARDI 3

Jawatankuasa Induk HIM 2020 4

Jawatankuasa Kecil HIM 2020 5

Pengenalan Hari Inovasi MARDI 2020 8

Senarai Anugerah dan Hadiah HIM 2020  9

Atur Cara Hari Inovasi MARDI 2020 10

Anugerah Inovasi MARDI (AIM)  15 

Pameran Sains dan Teknologi MARDI (MSTE)  25

Konvensyen Kumpulan Inovatif dan Kreatif (KIK) 115

Pertandingan Inovasi Akar Umbi MARDI (AUM)  121

Penghargaan 138

Penaja 139



2

PERUTUSAN KETUA SETIAUSAHA 
KEMENTERIAN PERTANIAN DAN INDUSTRI MAKANAN

Assalamualaikum w.b.t dan Salam Sejahtera, 

Tahniah dan syabas kepada MARDI atas penganjuran Hari Inovasi MARDI (HIM) 2020. Pada tahun 
ini, HIM 2020 dilaksanakan dalam suasana berbeza memandangkan kita masih belum berjaya 
memutuskan rantaian pandemik COVID-19. Hari Inovasi MARDI pada kali ini diadakan di Ibu Pejabat 
MARDI dengan mematuhi SOP yang ditetapkan sepanjang berlangsungnya pertandingan dan 
pameran. Walaupun agak sukar, namun MARDI berjaya melaksanakan HIM 2020 dengan meriah. 

Saya harap semua warga MARDI mengambil peluang ini untuk meningkatkan pengetahuan 
dengan mempelajari ilmu baharu serta bertukar-tukar fikiran bagi memantapkan idea, inovasi dan 
penyelidikan agar dapat dimanfaatkan secara bersama. Inovasi yang dihasilkan perlu berkualiti 
sejajar dengan hala tuju pertanian negara iaitu ‘memperkasa kedudukan sekuriti makanan negara 
dengan meningkatkan pengeluaran dalam sektor padi, ternakan ruminan (daging dan susu) dan 
perikanan’.

Hari Inovasi MARDI 2020 merupakan platform penting kepada pegawai kumpulan Pengurusan 
dan Profesional (P&P) dan pelaksana MARDI untuk mempamerkan inovasi dan kreativiti dalam 
sains, teknologi dan inovasi khususnya dalam bidang pertanian dan industri makanan. Platform 
ini merupakan langkah pertama sebelum setiap hasil penyelidikan dapat diketengahkan kepada 
golongan sasar. 

Tema pada tahun ini iaitu Safeguarding Malaysia’s Food Sovereignty and Food Security through 
Innovation pula bertepatan dengan situasi semasa COVID-19 yang melanda bukan sahaja kepada 
negara kita malah seantero dunia dalam membangunkan teknologi/inovasi untuk menangani isu 
sekuriti makanan, mengurangkan kebergantungan import makanan dan berusaha meningkatkan 
ekonomi golongan sasar agar rakyat dapat hidup sejahtera. 

Saya mengucapkan tahniah kepada semua yang menyertai Hari 
Inovasi MARDI 2020. Saya berharap agar inovasi yang dihasilkan 
dapat memberi manfaat kepada golongan sasar iaitu petani, 
penternak, usahawan dan seterusnya kepada pengguna.

Akhir kata, saya mengambil kesempatan ini untuk sekali lagi 
mengucapkan tahniah kepada Jawatankuasa Hari Inovasi 
MARDI 2020 yang bertungkus lumus menjayakan acara tahunan 
berprestij MARDI ini.

DATO’ HAJI ZAINAL AZMAN BIN ABU SEMAN 
KETUA SETIAUSAHA 
KEMENTERIAN PERTANIAN DAN 
INDUSTRI MAKANAN
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PERUTUSAN KETUA PENGARAH MARDI

Assalamualaikum w.b.t dan Salam Sejahtera, 

Syukur ke hadrat Allah SWT kerana dengan limpah kurnia-Nya, Hari Inovasi MARDI pada tahun ini 
dapat disempurnakan. Tahniah diucapkan kepada Jawatankuasa Hari Inovasi MARDI 2020 (HIM) 
yang telah merancang dan melaksanakan acara tahunan MARDI ini. Tema pada tahun ini ialah 
Safeguarding Malaysia’s Food Sovereignty and Food Security through Innovation bersesuaian dengan 
situasi semasa yang kita sedang hadapi dan pelbagai usaha telah digembleng dalam menghadapi 
musibah COVID-19 ini bagi memastikan rakyat mendapat bekalan makanan secukupnya sekiranya 
bekalan makanan daripada luar negara berkurangan.  Alhamdulillah, kita berjaya meneruskan tradisi 
penganjuran ini dan yang lebih penting ialah bagaimana kita menjana inovasi dan teknologi sebagai 
pemangkin untuk memajukan pertanian negara khususnya kepada golongan sasar seperti petani, 
penternak dan usahawan. 

Penyelidikan dan pembangunan (R&D) adalah core business MARDI yang mana inovasi dan 
teknologi yang dihasilkan dipindahkan kepada golongan sasaran melalui pelbagai kaedah. Justeru, 
HIM merupakan platform terbaik untuk membolehkan warga MARDI berkongsi dan mempamer 
penemuan hasil penyelidikan yang telah dijalankan dalam bentuk inovasi dan pengetahuan. Pada 
tahun ini, sebanyak tujuh Anugerah Inovasi MARDI dipertandingkan, 150 penyertaan pegawai 
kumpulan Pengurusan dan Profesional (P&P) dalam Pameran Sains dan Teknologi MARDI (MSTE), 
15 penyertaan pegawai pelaksana dalam Pertandingan Inovasi Akar Umbi MARDI (AUM) dan tiga 
penyertaan Konvensyen Kumpulan Inovatif dan Kreatif (KIK) peringkat MARDI. Syabas dan tahniah 
saya ucapkan kepada peserta atas kecemerlangan serta kesungguhan menyertai pertandingan dan 
anugerah pada tahun ini.

Dua anugerah baharu turut diperkenalkan iaitu Anugerah Poster Terbaik bagi Pertandingan AUM 
dan Anugerah Video Paling Kreatif bagi Konvensyen KIK. Pada kali ini juga, MARDI Senior Staff 
Association (MASSA) berbesar hati memberi insentif hadiah wang tunai kepada empat pemenang 
Anugerah Khas MSTE iaitu Best Award (Innovation), Best Award (Knowledge), Young Scientist 
Award (Innovation) dan Young Scientist Award (Knowledge). 

MARDI perlu terus berusaha untuk memastikan inovasi yang 
dihasilkan adalah berkualiti, boleh menyelesaikan masalah dalam 
bidang pertanian dan industri makanan dan seterusnya dapat 
memberi sumbangan meningkatkan ekonomi dan taraf hidup 
masyarakat terutamanya untuk golongan B40. 

Tahniah dan syabas juga kepada semua ahli Jawatankuasa HIM 
2020 yang telah bertungkus lumus menyempurnakan acara ini. 
Saya juga berterima kasih kepada semua yang terlibat sama 
ada secara langsung atau tidak langsung dalam menjayakan 
HIM 2020.  

DATUK DR. MOHAMAD ROFF BIN MOHD NOOR 
KETUA PENGARAH MARDI
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JAWATANKUASA INDUK HARI INOVASI MARDI (HIM) 2020

Penaung 
Datuk Dr. Mohamad Roff bin Mohd Noor
   
Pengerusi 
Hasimah binti Hafiz Ahmad  

Naib Pengerusi 
Dr. Asfaliza binti Ramli  

Bendahari (Perolehan) 
Rahayu binti Aziz@Yusoff
  
Setiausaha 
Armizatul Shima binti Adam Hamzah
  
Ketua Sekretariat 
Dr. Indu Bala a/p S.Jaganath
  
Ketua JK AIM
Dr. Asfaliza binti Ramli  
   
Ketua JK MSTE 
Dr. Noor Azlina binti Masdor 
  
Ketua JK KIK & AUM 
Mohd Johaary bin Abdul Hamid   

Ketua JK Perasmian, Protokol & Publisiti 
Dr. Mohd Syaifudin bin Abdul Rahman  

Ketua JK Pendaftaran 
Nur Diyana binti Abu Bakar   

Ketua JK Pameran 
Norhafizah binti Md Yusof   

Ketua JK ICT 
Faizah binti Patahol Rahman   

Ketua J/kuasa Venue & Makanan 
Abdul Rahman bin Abdul Razak   

Ketua JK Penerbitan 
Hazida Syima binti Hamazah   

Ketua JK Sijil & Hadiah 
Zaiton binti Abdullah   

Ketua JK Logistik & Keselamatan 
Zainal Abidin bin Ramli 
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JAWATANKUASA KECIL HARI INOVASI MARDI (HIM) 2020

SEKRETARIAT HIM 
Dr. Indu Bala S. Jaganath - Ketua
Armizatul Shima binti Adam Hamzah
Azrina binti Asmuni
Jurina binti Jaafar
Mohd Fadil bin Mohd Yunus
Fadhilah Annaim Huda binti Hashim
Khairul Fithri bin Abdul Rashid
Siti Wahidah binti Abd Ghafar
Noor Salina binti Mohd Baharuddin 

Mohd Fairuz bin Othman
Ainul Mardhiyah binti Zakaria
Muhammad Hazwani bin Zaaba
Mohd Noh bin Mahat
Fakhrul Anwar bin Ismail
Azizul bin Azman
Nur Arma Ariza binti Alias
Najwa binti Abdul Latif 
Muhamad Afif bin Abdul Rahman

JAWATANKUASA ANUGERAH INOVASI MARDI (AIM)  
Dr. Asfaliza binti Ramli - Ketua
Dr. Sanimah binti Simoh
Dr. Zulhazmi bin Sayuti
Dr. Engku Elini binti Engku Ariff
Dr. Zuraida binti Ab Rahman
Dr. Koh Soo Peng
Dr. Siah Watt Moey
Dr. Mohamad Kamal bin Hj. Abdul Kadir

Dr. Faridah binti Salam
Dr. Ahmad Safuan bin Bujang
Dr. Mohd Shukri bin Mat Ali@Ibrahim
Dr. Farah Farhanah binti Haron
Dr. Ainu Husna binti M.S Suhaimi
Dr. Norliza Tendot binti Abu Bakar
Hanisa binti Hosni
Rahiniza binti Kamaruzaman

JAWATANKUASA MSTE 
Dr. Noor Azlina binti Masdor - Ketua
Dr. Nur Azura binti Mohd Said - Naib Ketua
Dr. Alizah binti Zainal
Nur Sabrina binti Wahid
Rashid bin Mat Rani
Armizatul Shima binti Adam Hamzah
Mohd Afzan bin Maliki
Ir. Mohd Fazly bin Mail
Nurul Ammar Illani binti Jaafar
Mohammad Fauzy bin Tambi
Mior Haslem bin Mior Rashdi
Dr. Roslina binti Ali
Dr. Teoh Chin Chuang
Mohamed Nazim bin Anvarali
Nor Hazlina binti Mat Sa’at

Dr. Razean Haireen binti Mohd Razali
Izatul Lail bin Mohd Yasar
Rahayu binti Razali
Amie Marini binti Abu Bakar
Badrulhadza bin Amzah
Nor Fadilah binti Abd Halim
Zaifulfarizal bin Zulkifli  
Muhammad Zaidi bin Abu Bakar 
Noradhiah binti Mohd Mustapha
Hazrul Amry bin Mohd Noor 
Norliyana binti Yusup
Zulaikha binti Mazlan
Mohd Effendi bin Mohamed Nor
Ahmad Farez Saufi bin Masruddin
 

JAWATANKUASA KIK & AUM 
Mohd Johaary bin Abdul Hamid - Ketua 
Mohd Zaher bin Mohd Noor 
Siti Solehah binti Ariffin 
Czahari bin Mohamad 
Nor Hidayah binti Mohamad Dzani 
Zakry Al-asyraf bin Abdul Latiff 
Azizul bin Azman
Mohd Fairuz bin Othman 

Siti Sarah binti Buniyami 
Hasliana binti Kamaruddin 
Mohamad Jazam Toib bin Roslan 
Mohd Khairil Izani bin Ishak 
Khairol Azhar bin Abdul Jalil 
Muhammad Saifuddin bin Daud
Rahayu binti Razali
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JAWATANKUASA PERASMIAN, PROTOKOL & PUBLISITI 
Dr. Mohd Syaifudin bin Abdul Rahman - Ketua
Jafni Johari bin Jiken 
Abdul Rahman bin Abdul Razak
Hazrul Amry bin Mohd Noor
Zarif bin Zulkifli
Musalmah binti Abdul Ghani
Jazzmi Shah bin Dawood Maiden

Siti Sri Nor Intan binti Fharis Mohd Ani
Azizi bin Md Said
Muhammad Firdaus bin Mohamed Yusof
Mohd Faizuin bin Abd Hamid
Haikal bin Azhari Haliza
Muhammad Fakhrul Radzi bin Abdul Rahman

JAWATANKUASA PENDAFTARAN  
Nur Diyana binti Abu Bakar - Ketua
Muntaza binti Manhuri
Mohamad Rizal bin Sudin @ Samsudin
Muhammad Aizat bin Hussney
Anizan binti Haji Omar
Rasyikah binti Jamilan

Nur Hezida binti Abd Shukor
Nurul Ajilah binti Mohamad Rosalan
Mohd Firdaus bin Holek
Mohd Nazri bin Abu Bakar
Shahrizal bin Samsudin

JAWATANKUASA PAMERAN 
Norhafizah binti Mohamad Yusof - Ketua
Taufikurahman bin Bohari
Mariana binti Mat Yasin
Muhammad Iqbal bin Abdullah
Hanisah binti Abu Hasan

Muhd Shahrul Nizwanshah
Muhd Amin bin Ramly
Syed Sajidan bin Syed Jafri
Haizan bin Razak
Mohd Shahrol Fahmey bin Asari

JAWATANKUASA VENUE & MAKANAN 
Abdul Rahman bin Abdul Razak - Ketua
Musalmah binti Abdul Ghani
Jazzmi Shah bin Dawood Maiden
Siti Sri Nor Intan Fharis binti Mohd Ani

Norazita binti Abdul Aziz
Rosnina binti Rosli
Nurul Syairah binti Khairul Kazafi

JAWATANKUASA PENERBITAN 
Hazida Syima binti Hamazah - Ketua
Mahani binti Saim
Nurzafirah binti Mat Zain @ Mohd Zin
Tengku Ahmad Fakrul Adli bin Engku Mat
Ahmad Fauzi bin Abd Rashid
Azidah binti Mohd Yusof
Zuhayamasrida binti Zakaria

Nur Diyana binti Ahmad Ilkham
Suhaimi bin Mohd Salleh
Suhana binti Ahmad
Muhammad Qaiyum bin Arifin
Jefri bin Adam
Masita binti Ismail
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JAWATANKUASA SIJIL & HADIAH 
Zaiton binti Abdullah - Ketua
Mohamad Aizat bin Mohd Zawawi
Nur Akmal binti Hassan
Shuaib bin Ab Rohan
Noor Amni Sarini binti Ismail
Anakahfatin binti Wakiyu
Siti Mastura binti Kader

Ahmad Fauzi bin Rashid
Asyda Nabila binti Safie
Izmir Hakim bin Mohamad Sharif
Ahmad Umar bin Mohammed Selamat
Mohd Adzha bin Mesdi
Mohamad Rusdi bin Ab Latiff 
Siti Hartini binti Manaf

JAWATANKUASA LOGISTIK & KESELAMATAN  
Zainal Abidin bin Ramli - Ketua
Ir. Mat Rahim bin Abdul Ghani
Dr. Noor Shaeda binti Ismail
Nik Mohd Adib bin Mohd Ghazali
Sarinawati Dewi binti Mohd Sab
Mohd Afzan bin Maliki 

Jeffery@Abdul Halim Hamdan bin Khalid
Syahrul Nizam bin Mohd Kambali
Kamilulhayat bin Zainal Ariffin
Abd Rahman bin Bakar@Omar
Ag. Ismadi bin Ag. Ismail

JAWATANKUASA ICT
Faizah binti Patahol Rahman - Ketua
Marina binti Ahmad 
Shahrul Afandi bin Shaharudin
Mohd Nazri bin Abu Bakar

Umi Shahida binti Mohd Shahil
Suzana binti Zainal Abidin
Mohd Nasrul bin Abdullah
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PENGENALAN HARI INOVASI MARDI 2020

Hari Inovasi MARDI (HIM) merupakan acara tahunan yang telah diadakan sejak tahun 2011 
dengan pelbagai program yang dianjurkan seperti Anugerah Inovasi MARDI (AIM), Pertandingan 
Pameran Sains dan Teknologi MARDI (MSTE), Konvensyen Kumpulan Inovatif dan Kreatif (KIK) dan 
Pertandingan Inovasi Akar Umbi MARDI (AUM). 

Pameran Sains dan Teknologi MARDI atau MARDI Science and Technology Exhibition (MSTE) 
telah dianjurkan sejak tahun 2005 dan merupakan platform kepada kumpulan pengurusan dan 
profesional (P&P) MARDI untuk berkongsi ilmu serta pengalaman dengan mempamerkan penemuan 
hasil penyelidikan yang telah dijalankan. Pertandingan Inovasi Akar Umbi MARDI (AUM) mula 
diperkenalkan pada tahun 2014 untuk memberi peluang kepada kumpulan sokongan dan pelaksana 
MARDI mengetengahkan idea inovasi dan kreativiti mereka.

Konvensyen Kumpulan Inovatif dan Kreatif (KIK) merupakan inisiatif dalam perkhidmatan awam 
yang bermula pada tahun 2010 sebagai usaha untuk menggalakkan kakitangan kerajaan dalam 
memperkenalkan inovasi dan membuat penambahbaikan terhadap sistem kerja sedia ada. 

Anugerah Inovasi MARDI (AIM) adalah pengiktirafan kepada pegawai P&P dan kakitangan MARDI 
yang telah memberi sumbangan dan mencapai kecemerlangan sepanjang tahun penilaian dalam 
bidang penyelidikan dan pembangunan (R&D), inovasi serta pengkomersialan. 

Safeguarding Malaysia’s Food Sovereignty and Food Security through Innovation merupakan tema 
Hari Inovasi MARDI 2020. Tema ini dipilih bertepatan dengan situasi semasa yang mana MARDI 
bersama-sama Kementerian Pertanian dan Industri Makanan (MAFI) berusaha mendaulatkan 
dan menjaga sekuriti makanan negara  dalam keadaan seluruh dunia sedang dilanda krisis virus 
COVID-19 agar rakyat Malaysia mendapat bekalan makanan yang cukup dan berkhasiat serta hidup 
sejahtera.
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SENARAI ANUGERAH DAN HADIAH HIM 2020

Anugerah Inovasi MARDI (AIM) 2020

1. Anugerah Projek Penyelidikan Pembangunan Terbaik MARDI 2020
2. Anugerah Projek Penyelidikan Bidaan Luar Terbaik MARDI 2020
3. Anugerah Pengkomersialan Teknologi Terbaik MARDI 2020
4. Anugerah Saintis Cemerlang MARDI 2020
5. Anugerah Saintis Muda Cemerlang MARDI 2020
6. Anugerah Penulis Prolifik MARDI 2020
7. Anugerah Juruteknologi Terbaik MARDI 2020

Pemeran Sains dan Teknologi MARDI (MSTE) 2020

Pemenang Pingat Emas/Perak/Gangsa

Anugerah Khas MSTE:
1. Director General’s Special Award
2. Best Award (Innovation)
3. Best Award (Knowledge)
4. Young Scientist Award (Innovation)
5. Young Scientist Award (Knowledge)
6. Best Video Presentation Award (Innovation)
7. Best Video Presentation Award (Knowledge)

Konvensyen Kumpulan Inovatif dan Kreatif (KIK) MARDI 2020

Pemenang Johan
1. Anugerah Poster Terbaik
2. Anugerah Video Paling Kreatif 

Pertandingan Inovasi Akar Umbi MARDI (AUM) 2020

Pemenang Pingat Emas/Perak/Gangsa
Johan
Naib Johan
Tempat Ketiga
1. Anugerah Teknologi Hijau
2. Anugerah Poster Terbaik 
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9 NOVEMBER 2020  (ISNIN)

ATUR CARA 
HARI INOVASI MARDI 2020
9 – 12 NOVEMBER 2020 (ISNIN – KHAMIS) IBU PEJABAT MARDI, SERDANG

10 NOVEMBER 2020  (SELASA)

8.00 pagi – 8.45 pagi Pendaftaran hakim dan 
peserta MSTE dan AUM

• Dewan Tan Sri Yusof Hashim  
  (DTSYH)

• Direktorat dan Kafeteria MARDI 

• Bilik Mokara, 
  Pusat Latihan MARDI

9.00 pagi – 1.00 petang Sesi Penghakiman:
• MSTE

• AUM

• Dewan Tan Sri Yusof Hashim   
  (DTSYH), Direktorat dan 
  Kafeteria  MARDI

• Bilik Mokara, 
  Pusat Latihan MARDI

9.30 pagi - 1.00 petang MAJLIS PERASMIAN HARI
INOVASI MARDI (HIM) & 
PELANCARAN PRODUK 
INOVASI MARDI 2020
Rujuk Lampiran A

• Dewan MTBIC

1.00 tengah hari – 
2.30 petang

Makan tengah hari

2.30 petang  – 
5.30 petang

Sambungan sesi penghakiman 
MSTE dan AUM

• Dewan Tan Sri Yusof Hashim  
  (DTSYH)

• Direktorat dan Kafeteria MARDI

• Bilik Mokara, 
  Pusat Latihan MARDI

5.30 petang Minum petang / Bersurai

8.00 pagi – 5.00 petang Persiapan peserta MSTE, 
KIK & AUM di reruai

• Dewan Tan Sri Yusof Hashim   
  (DTSYH)

• Direktorat dan Kafeteria MARDI 

• Bilik Mokara, 
  Pusat Latihan MARDI
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8.00 pagi – 8.45 pagi Pendaftaran hakim dan 
peserta KIK

• Bilik Aranda, 
  Pusat Latihan MARDI

9.00 pagi – 1.00 petang Konvensyen KIK • Bilik Aranda, 
  Pusat Latihan MARDI

9.00 pagi –  2.00 petang Pameran MSTE, AUM & KIK 
dibuka kepada warga MARDI

• Dewan Tan Sri Yusof  Hashim   
  (DTSYH) 

• Direktorat, Kafeteria  
  MARDI dan Bilik Mokara

9.30 pagi – 1.00 petang MAJLIS PELANCARAN BUKU 
ILMIAH TERBITAN MARDI 
SEMPENA HARI INOVASI 
MARDI (HIM) 2020
Rujuk Lampiran B

• Dewan MTBIC

11 NOVEMBER 2020  (RABU)

12 NOVEMBER 2020  (KHAMIS)

2.00 – 5.00 petang MAJLIS PENYAMPAIAN 
HADIAH/ANUGERAH 
DAN PENUTUP HARI 
INOVASI MARDI (HIM) 
2020
Rujuk Lampiran C

• Dewan Tan Sri Yusof   
  Hashim (DTSYH)

5.00 petang Minum petang / Bersurai
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ATUR CARA
MAJLIS PERASMIAN HARI INOVASI MARDI (HIM) 2020 DAN 

PELANCARAN PRODUK INOVASI MARDI

10 NOVEMBER 2020 (SELASA)
9.30 PAGI - 1.00 PETANG

DEWAN MTBIC, IBU PEJABAT MARDI SERDANG

MASA    PERKARA

9.30 pagi   Ketibaan tetamu jemputan

9.45 pagi   Ketibaan YBhg. Datuk Dr. Mohamad Roff bin Mohd Noor 
    Ketua Pengarah MARDI

    Ketibaan YBhg. Dato’ Haji Zainal Azman bin Abu Seman 
    Ketua Setiausaha
    Kementerian Pertanian dan Industri Makanan

10.00 pagi   Ketibaan YB Datuk Seri Dr. Ronald Kiandee
    Menteri Pertanian dan Industri Makanan 
    
    Nyanyian lagu Negaraku
    
    Bacaan doa

    Ucapan alu-aluan oleh:
    YBhg. Datuk Dr. Mohamad Roff bin Mohd Noor 
    Ketua Pengarah MARDI

    Ucapan perasmian oleh:
    YB Datuk Seri Dr. Ronald Kiandee 
    Menteri Pertanian dan Industri Makanan

    Gimik dan montaj Perasmian Hari Inovasi MARDI 2020 &   
    Pelancaran Produk Inovasi MARDI
    • Biskut Beras
    • Lof Surimi Berdaging
    • Minuman Kuini Difermentasi dan 
      Minuman Ceri Terengganu Difermentasi 

    Penyampaian cenderahati

    Lawatan ke reruai Hari Inovasi MARDI 2020

12.30 tengah hari    Makan tengah hari / Bersurai

Lampiran A
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ATUR CARA
MAJLIS PELANCARAN BUKU ILMIAH TERBITAN MARDI 

SEMPENA HARI INOVASI MARDI (HIM) 2020

11 NOVEMBER (RABU)
9.30 PAGI – 1.00 PETANG

DEWAN MTBIC, IBU PEJABAT MARDI SERDANG

MASA    PERKARA

9.30 pagi   Ketibaan tetamu jemputan

9.45 pagi   Ketibaan YBhg. Datuk Dr. Mohammad Roff bin Mohd Noor 
    Ketua Pengarah MARDI

10.00 pagi   Ketibaan YB Dato’ Haji Che Abdullah bin Mat Nawi
    Timbalan Menteri II
    Kementerian Pertanian dan Industri Makanan 
 
    Nyanyian lagu Negaraku

    Bacaan doa

    Ucapan alu-aluan oleh:
    YBhg. Datuk Dr. Mohammad Roff bin Mohd Noor 
    Ketua Pengarah MARDI

    Ucapan pelancaran oleh:
    YB Dato’ Haji Che Abdullah bin Mat Nawi Timbalan Menteri II
    Kementerian Pertanian dan Industri Makanan

    Gimik dan montaj pelancaran buku ilmiah terbitan MARDI:
    • Buku Poket Tanaman dan Ternakan
    • Kompendium Sayuran Tradisional
    • Keladi di Malaysia
    • Kawalan Hakisan Tanah dan Kesejahteraan Alam Sekitar 

    Penyampaian cenderahati
  
    Sidang media

    Walkabout Hari Kesihatan MARDI 2020
   
    Pelancaran: Peraturan Kewangan MARDI, Manual Audit Dalam  
    MARDI (Edisi Pertama) dan Garis Panduan Pengurusan  
                                                   Sumber Manusia MARDI

    Lawatan ke reruai Hari Inovasi MARDI 2020

12.30 tengah hari  Makan tengah hari / Bersurai

Lampiran B
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ATUR CARA
MAJLIS PENYAMPAIAN HADIAH DAN ANUGERAH DAN 

PENUTUP HARI INOVASI MARDI (HIM) 2020

12 NOVEMBER (KHAMIS)
      DEWAN TAN SRI YUSOF HASHIM, IBU PEJABAT MARDI SERDANG

MASA    PERKARA

2.00 petang   Ketibaan tetamu jemputan

2.30 petang   Ketibaan YBhg. Datuk Dr. Mohammad Roff bin Mohd Noor 
    Ketua Pengarah MARDI

    Nyanyian lagu Negaraku dan lagu Pemimpin Agro Teknologi 

    Bacaan doa

    Tayangan Video Throwback Hari Inovasi MARDI 2020

    Majlis Penyampaian Hadiah dan Anugerah:
    • AUM 2020
    • KIK 2020
    • MSTE 2020 (Emas dan Anugerah Khas)
    • AIM 2020

    Ucapan penutup oleh:
    YBhg. Datuk Dr. Mohammad Roff bin Mohd Noor 
    Ketua Pengarah MARDI

    Penyampaian cenderahati

5.00 petang   Minum petang / Bersurai

Lampiran C



ANUGERAH 
INOVASI MARDI

(AIM)
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Latar Belakang

Anugerah Inovasi MARDI 2020 merupakan acara kemuncak Hari Inovasi MARDI bagi mengiktiraf 
dan meraikan pegawai penyelidik dan juruteknologi yang cemerlang dalam penyelidikan dan 
pengkomersialan.

Penganjuran anugerah ini juga bertujuan menggalakkan lagi penjanaan inovasi yang kreatif dan 
teknologi yang inovatif di MARDI. Terdapat juga anugerah yang diberi berdasarkan penyelidikan 
secara berkumpulan bagi memupuk semangat kerjasama ahli projek dalam penghasilan teknologi 
yang cemerlang.

Anugerah ini juga merupakan platform untuk mengiktiraf dan menghargai usaha serta pencapaian 
signifikan penyelidik dan juruteknologi dalam penyelidikan dan pembangunan teknologi.

ANUGERAH INOVASI MARDI (AIM) 2020
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Senarai Penyertaan AIM 2020

Anugerah Saintis Cemerlang MARDI 2020 

Bil. Nama PTJ
1. Kogeethavani a/p Ramachandran PR
2. Dr. Norliza Tendot binti Abu Bakar BN
3. Ahmad bin Ngalim IC
4. Yaseer Suhaimi bin Mohd IC
5. Noor Ismawaty binti Nordin IC
6. Yahya bin Sahari ER
7. Nor Salasiah binti Mohamed FT
8. Dr. Johari bin Sarip HR
9. Mohd Afendy bin Abdul Talib BN
10. Dr. Musaalbakri bin Abdul Manan FT
11. Dr. Ganisan a/l Krishnen SF
12. Ir. Mohd Fazly bin Mail ER
13. Mohd Fahimee bin Jaapar BE

Anugerah Saintis Muda Cemerlang MARDI 2020

Bil. Nama PTJ
1. Mohd Fitri bin Masarudin PR
2. Rahiniza binti Kamaruzaman PR
3. Nor Ahya binti Mahadi IC
4. Nor Hanis Aifaa binti Yusoff HR
5. Mohd. Zulkhairi bin Azid BE
6. Wan Nur Zahidah binti Wan Zainon FT
7. Mohd Izwan bin Mohd Lazim FT
8. Nur Liyana binti Iskandar SF
9. Farahiyah Ilyana binti Jamaludin LS
10. Mohd Shahril Firdaus bin Ab Razak BN
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Anugerah Penulis Profilik MARDI 2020

Bil. Nama PTJ
1. Suria binti Mohd Saad BN
2. Dr. Lau Han Yih BN
3. Ts. ChM. Dr. Khalisanni bin Khalid BN
4. Ts. Dr. Masniza binti Sairi ER
5. Dr. Mohd Norfaizal bin Ghazali BE
6. Nor Ahya binti Mahadi IC
7. Dilipkumar a/l Masilamany PR
8. Dr. Roslina binti Ali ES
9. Hamdan bin Mohd Noor HR
10. Dang Lelamurni binti Abd. Razak FT
11. Dr. Noor Azizah binti Ahmad FT
12. Dr. Sharina binti Shamsudin FT
13. Nor Ayshah Alia binti Ali Hassan SF
14. Theeba a/p Manickam SF
15. Dr. Norliza Tendot binti Abu Bakar BN
16. Mohammad Hariz bin Abdul Rahman BE
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Anugerah Projek Penyelidikan Pembangunan Terbaik MARDI 2020

Bil. Ketua projek Tajuk projek PTJ
1. Elixon Sunian @ Elixson bin 

Sulaiman
Pembangunan Padi Hibrid dan Inbred dan 
Peningkatan Skala Pengeluaran untuk 
Meningkatkan SSL

PR

2. Ir. Dr. Badril bin Abu Bakar Peningkatan Skala Teknologi Pertanian Tepat 
di Kawasan Jelapang Padi untuk Meningkatkan 
Produktiviti

ER

3. Dr. Rosliza binti Jajuli Peningkatan Penerokaan Buah-Buahan Baharu 
dan Produk Berkaitan untuk Jaminan Makanan, 
Nutrisi dan Perubahan Cuaca

BE

4. Dr. Rozlaily binti Zainol Pengeluaran Sayur-Sayuran dan Ubian Bernutrisi 
Tinggi, Selamat Dimakan dan Mesra Alam

IC

5. Dr. Zulhazmi bin Sayuti Pertanian Bandar Untuk Kelestarian Masyarakat HR
6. Dr. Hanim bin Ahmad Pembangunan Tanaman Florikultur Natif dan 

Eksotik untuk Pasaran Global
IC

7. Dr. Ainu Husna binti M S Suhaimi Evaluation of Grain Corn Varieties, Corn 
Production Systems and the Use of Local Grain 
Corn in Animal Feed

LS

8. Dr. Madzlan bin Kasran Peningkatan Pengeluaran Produk Dinilai Tambah 
daripada Sumber Pertanian, Akuakultur dan 
Rumpai Laut

FT

9. Dr. Ganisan a/l Krishnen Inovasi Pembangunan Industri Cendawan SF
10. Mohamad Hifzan bin Rosali Pembangunan Baka Kambing Kacukan Katjang x 

Boer yang Beradaptasi kepada Persekitaran dan 
Makanan Tempatan

LS

11. Dr. Mohd Rosly bin Shaari Pembangunan Baka Pedaging Terpilih Brakmas 
dan Kedah Kelantan yang Beradaptasi  kepada 
Persekitaraan dan Makanan Tempatan

LS

12. Farahiyah Ilyana binti Jamaludin Pembangunan Pakej Makanan Akuakultur 
Berasaskan Sumber Protein/Tenaga Baharu bagi 
Mengurangkan Kos Makanan

LS

13. Dr. Saadiah binti Jamli Pembangunan Baka Tenusu Terpilih Jersey-
Friesian Dan Baka Kacukannya yang Beradaptasi 
kepada Pesekitaran dan Makanan Tempatan

LS

14. Dr. Noraini binti Samat Peningkatan Skala Teknologi Ternakan Ayam 
Kampung untuk Pengkomersialan

LS

15. Mohd Nizam bin Mohd Nizat
Dr. Hairuddin bin Mohd Amir

Pembangunan Usahawan Tekno Moden yang 
Kompetitif di Pasaran Domestik dan Global

TE

16. Mohammad Hariz bin Abdul 
Rahman

Pembangunan Sistem Pengeluaran Buah-buahan 
Terpilih dan Varieti Padi Baharu serta Pengurusan 
Air dan Tanaman bagi Menangani Perubahan 
Cuaca Ekstrim 

BE
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Anugerah Projek Penyelidikan Bidaan Luar Terbaik MARDI 2020

Bil. Ketua projek Tajuk projek Nama bidaan PTJ
1. Dr. Azlina binti Mansor Elucidating the Potential of 

Tannase Production using 
Agri-Industry by Products Via 
Solid State Fermentation

FRGS FT

2. Amin Asyraf bin Tamizi Unlocking the Malaysian 
Stingless Bee (Heterotrigona 
itama) Queen Caste 
Differentiation Pathway 
through Genomics to 
Improve Colony Propagation 
for Sustainable Species 
Management and 
Conservation 

NATIONAL 
CONSERVATION 
TRUST FUND (NCTF) 
KEMENTERIAN TENAGA 
& SUMBER ASLI (KeTSA)

BN

3. Dr. Rosliza binti Jajuli Inovasi Kelulut sebagai 
Sumber Baharu Pendapatan 
Petani

PROJEK KHAS MAFI BE

4. Dr. Rosliza binti Jajuli Conservation and Sustainable 
Utilization of Underutilized 
Taro to Increase Food 
Security and Improve 
Livelihoods of Marginalized 
Communities Faced with 
Climate Change

PROJECT BENEFIT 
SHARING FUND (BSF) 
ITPGRFA, FAO

BE

5. Wan Mohd Reza 
Ikhwan bin Wan Hussin

Studies on Self-Compatibility, 
Paternal Effect, Nutrient, 
Disease Control and 
Postharvest Management of 
Durian

COLLABORATIVE 
PROJECT WITH TOP 
FRUITS (M) SB

HR

6. Dr. Chua Hun Pin Development of Instant 
Cendol

PROJEK KERJASAMA 
MARDI-DBKU 
(COLLABORATIVE 
PROJECT)

FT

7. Rafidah binti Abd 
Rahman

Green Synthesis of Zinc 
Oxide Nanoparticle using 
Aloe Vera Extract as a 
Potential Antimicrobial Agent 
against Bacterial Leaf Blight 
(BLB) Disease

TORAY BN



21

8. Dr. Wan Abdullah bin 
Wan Yusoff

Effects of Conservation 
Practice using Various 
Materials of Mulching in 
Cameron Highlands Agro 
Systems 

NATIONAL 
CONSERVATION 
TRUST FUND (NCTF) 
KEMENTERIAN TENAGA 
& SUMBER ASLI (KeTSA)

SF

9. Rahiniza binti 
Kamaruzaman

Co-Development and 
Transfer of Rice Technologies

FAO PR

Anugerah Pengkomersialan Teknologi Terbaik MARDI 2020

Bil. Nama Nama teknologi Nama syarikat PTJ
1. Sarif Hashim bin Sarif 

Hassan
Multipurpose High Clearance 
Sprayer

WORLDSTAR 
AGRCULTURE 
MACHINERY

ER

2. Nor Salasiah binti 
Mohamed

Keropok Ikan 4 Segi POZI FOOD SERVICES FT

3. Nor Salasiah binti 
Mohamed

Keropok Lekor Lembut Ikan, 
Udang dan Sotong Sejuk 
Beku

i. AHSANNAJAH 
SOLUTIONS

ii. RARA EXCELLENT 
RESOURCES

FT

4. Mohd Johaary bin 
Abdul Hamid

The Commercial Production 
of Integrated Hydroponic-Fish 
Crop (HFC) Kit

TMEH MARKETING SB PI

5. Nor Fadilah binti Abd. 
Halim

Baja Realstrong N Bio 
Booster

ARIF EFEKTIF SB SF

6. Norsyuhaida binti 
Ahmad Shafawi

Mass Propagation Technology 
Using Crown Leaf Budding 
in Self-Watering Propagation 
Chamber System for MD2 
Pineapple Planting Materials

i. MSCAPE 
MANAGEMENT SB

ii. NATIONAL RUBBER 
SMALLHOLDER 
COOPERATIVE 
BERHAD (NARSCO)

HR

7. Mohammad Abid bin 
Ahmad

LED Grow Light for Economic 
Production of Lettuce in Plant 
Factory

IMPRESSIVE EDGE SB HR

8. Dr. Norma binti Hussin Produk Minyak Pati dan 
Produk Berasaskan Minyak 
Pati

i. SUZANA THE BEAUTY   
TOUCH

ii. ESSFA AGRICULTURE 
SB

iii. ORGANIC LEMON 
MYRTLE PLANTATION 
SB

iv. JANJI JITU SB
v. INDAH MORIB

IC
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Anugerah Juruteknologi Terbaik MARDI 2020 

BIL. NAMA PTJ
1. Mohd Nor bin Mohd Rosmi BN
2. Sohana binti Romeli BN
3. Hasliana binti Kamaruddin SF
4. Majelan bin Serudin TE
5. Nor Sufiah binti Sebaweh PR
6. Heri Yanto bin Mustafa PR
7. Badrol Hisham bin Ibrahim IC
8. Noorhayati binti Mohamed Darus PR
9. Azhar bin Mat Noor@Mad Noor HR
10. Jasni bin Ishak HR
11. Najah binti Yahaya HR
12. Mohamad Syawali bin Hamid HR
13. Noor Faimah binti Ghazali HR
14. Hazijah binti Mohammad Hossen FT
15. Hairiyah binti Mohamad FT
16. Norhartini binti Abdul Samad FT
17. Azmi bin Azali FT
18. Faris Zaidi bin Mohd Noor IM
19. Muhammad Hazwan bin Husaimi SF
20. Abu Bakar bin Othman SF
21. Darus bin A. Rahim LS
22. Sarah binti Rasol LS
23. Siti Masidayu binti Mat Saad LS
24. Mohd Firdaus bin Othman LS
25. Nik Mohammad Salmi Adli bin Mohd Sainain @ 

Nik Mohd Suhaimin
LS

26. Mohammad Fitri Rimi bin Hamidan LS



PAMERAN SAINS 
DAN 

TEKNOLOGI MARDI 
(MSTE)
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Pengenalan

Pameran Sains dan Teknologi MARDI atau lebih dikenali sebagai MSTE merupakan salah satu aktiviti 
utama Hari Inovasi MARDI. Penganjuran acara ini bertujuan untuk memupuk semangat kreativiti 
dan inovasi di kalangan warga MARDI. Semenjak diperkenalkan pada tahun 2005, MSTE kini telah 
menjadi platform tahunan kepada pegawai kumpulan Pengurusan dan Profesional (P&P) MARDI 
untuk mempamerkan hasil penyelidikan masing-masing yang berbentuk pengetahuan atau inovasi 
serta berkongsi hasil dapatan pengetahuan saintifik baharu yang diperoleh sama ada dalam bidang 
penyelidikan atau sains sosial. Menerusi MSTE, pegawai penyelidik MARDI yang cemerlang dalam 
bidang penyelidikan akan diberi pengiktirafan dan seterusnya berpeluang mewakili institut dalam 
pameran reka cipta dan inovasi di peringkat kebangsaan dan antarabangsa.

Bagi edisi tahun ini, Jawatankuasa MSTE 2020 telah menerima sebanyak 213 jumlah penyertaan. 
Berikutan pandemik COVID-19 dan pematuhan kepada SOP pasca COVID-19, hanya seramai 150 
peserta sahaja yang telah disenarai pendek. Kluster MSTE 2020 merangkumi:
• Alam Sekitar dan Sumber Semula Jadi
• Bioteknologi
• ICT
• Mekanisasi dan Automasi
• Nanoteknologi
• Sains Sosial, Pemindahan Teknologi, Ekonomi dan Perkhidmatan Operasi
• Tanaman
• Teknologi Makanan
• Ternakan

Selain pingat emas, perak dan gangsa, anugerah-anugerah khas tahun ini termasuklah Director 
General’s Special Award, Best Award (Kategori Inovasi/Pengetahuan), Young Scientist Award 
(Kategori Inovasi / Pengetahuan) dan Best Video Presentation Award (Kategori Inovasi / Pengetahuan).

OBJEKTIF
i.  Membentang dan mempamer pencapaian penyelidikan dan pembangunan (R&D) oleh pegawai  
 MARDI dan memberi pengiktirafan terhadap komitmen, usaha dan pencapaian yang cemerlang.
ii.  Memberi perangsang dan galakan untuk meningkatkan kecemerlangan kreativiti dalam menjana  
 pengetahuan dan inovasi baru selari dengan usaha memajukan R&D sains dan teknologi.
iii.  Menyemarakkan budaya inovasi, reka cipta dan penyelidikan serta menyediakan platform   
 kepada saintis yang cemerlang untuk menyertai pertandingan inovasi dan reka cipta di peringkat  
 kebangsaan dan antarabangsa.

PAMERAN SAINS DAN TEKNOLOGI MARDI (MSTE) 2020
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KATEGORI PERTANDINGAN

i. KATEGORI PENGETAHUAN
 Berasaskan kepada sumbangan dan pencapaian yang signifikan dalam menjana pengetahuan   
 baharu hasil R&D yang dilaksanakan. Antara kriteria-kriteria output pengetahuan yang signifikan:
 • Pengetahuan baru yang diterbitkan sebagai penulisan saintifik, jurnal berwasit, bab/buku   
   saintifik, manual teknikal dan Standard Operating Procedure (SOP).
 • Informasi berdasarkan bukti (evidence-based information) yang berguna yang diperolehi   
   daripada set-set data untuk diguna pakai dalam penjanaan teknologi/ bioinformasi (contoh:  
   penanda gen/molekular yang dikenal pasti mempunyai ciri-ciri istimewa seperti rintang   
   penyakit).

ii. KATEGORI INOVASI
 • Berasaskan kepada hasil reka cipta/inovasi asli, mempunyai nilai komersial serta potensi   
  pasaran, pembangunan prototaip (mengikut keperluan), terdapat elemen Proof of Concept  
  (POC) dan sebaik-baiknya telah mendapat perlindungan Harta Intelek.
 • Kategori ini adalah termasuk varieti tumbuhan, baka haiwan, produk pertanian dan 
  agromakanan, mekanisasi, prototaip dan peralatan.
 • Teknologi inovasi juga meliputi teknik-teknik, proses, kaedah dan formulasi.
 • Teknologi-teknologi ini boleh berfungsi sendiri atau diintegrasi dalam satu sistem yang lengkap.

JAWATANKUASA TEKNIKAL MSTE 2020

Dr. Noor Azlina Binti Masdor - Ketua
Dr. Nur Azura Binti Mohd Said - Naib Ketua 
Dr. Alizah Binti Zainal
Dr. Razean Haireen Binti Mohd Razali 
Dr. Roslina Binti Ali
Dr. Teoh Chin Chuang 
Ir. Mohd Fazly Bin Mail
Ahmad Farez Saufi Bin Masruddin 
Amie Marini Binti Abu Bakar 
Armizatul Shima Binti Adam Hamzah 
Badrulhadza Bin Amzah
Hazrul Amry Bin Mohd Noor
Izatul Lail Bin Mohd Yasar 
Mior Haslem Bin Mior Rashdi 
Mohd Effendi Bin Mohamed Nor

Mohamed Nazim Bin Anvarali 
Mohammad Fauzy Bin Tambi 
Mohd Afzan Bin Maliki
Muhammad Zaidi Bin Abu Bakar 
Nor Fadilah Binti Abd. Halim 
Nor Hazlina Binti Mat Sa’at 
Noradhiah Binti Mohd Mustapha
Norliyana Binti Yusup 
Nur Sabrina Binti Wahid
Nurul Ammar Illani Binti Jaafar 
Rahayu Binti Razali
Rashid Bin Mat Rani 
Zaifulfarizal Bin Zulkifli
Zulaikha Binti Mazlan
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HAKIM MSTE 2020

i) HAKIM (DALAMAN MARDI)
Dato’ Dr. Mohamad Zabawi Bin Abdul Ghani 
Dr. Adrain Ling Chieng Kuang
Dr. Ahmad Safuan Bin Bujang 
Dr. Alizah Binti Zainal 
Dr. Asfaliza Binti Ramli
Dr. Azman Bin Hamzah
Dr. Farah Farhanah Binti Haron 
Dr. Faridah Binti Salam  
Dr. Hadijah Binti Hassan 
Dr. Hairuddin Bin Mohd. Amir
Dr. Hanim Bin Ahmad 
Dr. Hartinee Binti Abbas 
Dr. Haslina Binti Hasan
Dr. Indu Bala A/P S. Jaganath
Dr. Jeffrey Lim Seng Heng
Dr. Lau Han Yih 
Dr. Marini Ahmad Binti Marzuki 
Dr. Masniza Binti Sairi 
Dr. Mazidah Binti Mat 
Dr. Md. Akhir Bin Hamid 
Dr. Mohamad Kamal Bin Haji Abdul Kadir
Dr. Mohd Nazrul Hisham Bin Daud 
Dr. Mohd Syaifudin Bin Abdul Rahman 
Dr. Noor Azlina Binti Masdor  
Dr. Norliza Tendot Binti Abu Bakar 
Dr. Nur Azura Binti Mohd Said 
Dr. Razean Haireen Binti Mohd Razali 
Dr. Roslina Binti Ali 
Dr. Rosliza Binti Jajuli 
Dr. Rozeita Binti Laboh 
Dr. Rozlaily Binti Zainol
Dr. Samsiah Binti Jusoh 
Dr. Sanimah Binti Simoh  
Dr. Siah Watt Moey 
Dr. Teoh Chin Chuang 
Dr. Tosiah Binti Sadi
Dr. Zulhazmi Bin Sayuti 
Dr. Zuraida Binti Ab Rahman 
Ir. Mohd Fazly Bin Mail
Ahmad Fauzi Bin Abd Rashid
Azizi Bin Md Said 
Amirrudin Bin Mokhtar
Azman Bin Mohd Saad
Azrina Binti Asmuni 
Badrulhadza Bin Amzah 
Bahari Bin Mohd. Masaruddin
Daud Bin Endam

Faizah Binti Patahol Rahman
Hanisa Binti Hosni
Hady Bin Ali 
Haikal Azhari Bin Haliza 
Hazida Syima Binti Hamazah
Jefri Bin Adam 
Khairul Fithri Bin Abdul Rashid 
Kogeethavani A/P Ramachandran
Mohammad Fauzy Bin Tambi
Mohd Faizuin Bin Abd Hamid 
Mohd Khairul Hafifi Bin Maidin
Mohd. Rashid Bin Rabu 
Muhammad Firdaus Bin Mohamed Yusof 
Muhammad Zaidi Bin Abu Bakar 
Nor Fadilah Binti Abd. Halim
Nor Hafizah Binti Hassim
Roslina Binti Daud
Sadi Bin Sujang
Siti Noor Aishikin Binti Abdul Hamid
Tengku Ahmad Fakrul Adli Bin Engku Mat 
Theeba A/P Manickam
Zaifulfarizal Bin Zulkifli 
Zaiton Binti Abdullah
Zulkafli Bin Ismail

ii) HAKIM (MASMARDI)
Dr. Ibni Hajar Bin Haji Rukunudin
Dr. Mohamed Shafit Bin Hussain
Dr. Mohd Yusoff Bin Abdullah
Dr. Musaddin Bin Kamaruddin
Dr. Pauziah Binti Muda
Dr. Rozhan Bin Abu Dardak
Dr. Shanmugavelu A/L M Sithambaram
Dr. Sivapragasam A/L Annamalai
Dr. Tan Swee Lian
Dr. Zamri Bin Ishak
Abdul Aziz Bin Atta Mohammad
Ab Kahar Bin Sandrang
Ariffin Bin Tawang
Mohd Zainal @ Zainol Bin Ismail
Zulkefli Bin Malik

iii) HAKIM 
(FELO MARDI-PENYELIDIK ULUNG)
Dr. Kamariah Binti Long
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SENARAI PENYERTAAN MSTE 2020 
 

 
KATEGORI: INOVASI 

 
 

KLUSTER: BIOTEKNOLOGI (IB) 
 

 
IB1 

 
Norhafniza Binti Awaludin 

 
MARDI IoT-Biosensor Prototype for On-site 
Detection of Rice Diseases  
 

IB2 Mohd Shahril Firdaus Bin Ab Razak Novel Microsatellite Markers for Rambutan DNA 
Fingerprinting Panel  
 

 
KLUSTER: TANAMAN (IC) 

 
 
IC1 

 
Dr. Khairun Hisam Bin Nasir 

 
Single-Nucleotide Polymorphism (SNP) Genotyping 
Assays for the Varietal Authentication of Matag F1 
Coconut  
 

IC2 
 
 
IC3 
 
IC4 
 
 
IC5 
 
IC6 
 
 
IC7 
 
 
 
IC8 
 
 
IC9 
 
 
 
IC10 
 
IC11 
 
IC12 
 
 
IC13 

Nurul Hidayah Binti Ahmad Puat 
 
 
Hamdan Bin Mohd Noor 
 
Dr. Johari Bin Sarip 
 
 
Nor Hazlina Binti Mat Sa'at 
 
Norfadzilah Binti Ahmad Fadzil 
 
 
Mohamed Hafeifi Bin Basir 
 
 
 
Ahmad Bin Ngalim 
 
 
Noor Ismawaty Binti Nordin 
 
 
 
Mohd Solihen Bin Jamal 
 
Shamsul Amri Bin Saidon 
 
Rahiniza Binti Kamaruzaman 
 
 
Nur Liyana Binti Iskandar 

MARDI IoT-Biosensor Prototype for On-site Pesticide 
Detection in Vegetables 
 
“Cube Grow’’ for Future Home Use 
 
MUTIARA WANGI: Innovation to Revitalize the 
National Rambutan Industry 
 
MARDI Sweet Corn Hybrids 
 
Production Technology of Lowland Cauliflower in 
Malaysia 
 
Self-watering Accessory Technology: Eco-centric 
Approach for Tropical Fruits Production in Urban 
Sphere 
 
Camey, a Hybrid to Enhance the Coconut Based 
Industry in Malaysia 
 
Postharvest Handling Procedure for Consistent 
Phytochemicals and Safety of Dried Misai Kucing 
(Orthosiphon staminues) 
 
0053A: New CMS Variety for Hybrid Rice Technology 
 
MRQ104: New Option for Fragrant Rice Consumers 
 
Rice Variety MR315: Sustaining National Food 
Security 
 
TrichoSHIELD: An Effective Biofungicide to Control 
Anthracnose Disease of Chili 
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KLUSTER: ALAM SEKITAR DAN SUMBER SEMULAJADI (IE)  

 
 
IE1 

 
Dr. Norma Binti Hussin 

 
The Novelty of Sesquiterpene Fractions from Nilam 
(Patchouli) Essential Oil  
 

IE2 Khairul Asfamawi Bin Khulidin Liquid Spawn and Adjusted Injector Technology 

 
KLUSTER: TEKNOLOGI MAKANAN (IF) 

 
 
IF1 

 
Dr. Madzlan Bin Kasran 

 
NUTRISOUP: A Mixed Soup with Pegaga Extract  
 

IF2 Dr. Musaalbakri Bin Abdul Manan Fermented Kuini Beverage: New Therapeutics Agent 
for Hypercholesterolemia 
 

IF3 Dr. Aida Hamimi Binti Ibrahim Nutrient Dense Cereal from Brown Rice and Tropical 
Fruit for Healthy Aging  
 

IF4 Dr. Faridah Binti Hussin Anthocyanin-Rich Purple Breakfast Cereal from 
Anggun Sweet Potato 
 

IF5 Nik Hafizah Binti Nik Ubaidillah Premix Liberica Coffee with Pegaga Extract is more 
than just a Cup of Coffee 
 

IF6 Nor Salasiah Binti Mohamed New Innovation: Frozen Soft Fish, Prawn and Squid 
Keropok Lekor 
 

IF7 
 

Mohamed Nazim Bin Anvarali Anti-ageing Nectar: Simple Processing for a 
Premium Product 
 

IF8 
 
 
IF9 
 
 
IF10 

Dr. Koh Soo Peng 
 
 
Mohd Izwan Bin Mohd Lazim 
 
 
Wan Nur Zahidah Binti Wan Zainon 

SLIMCLEANZ™ Products: Natural Way to Tackle 
Non-Communicable Diseases 
 
A New Functional Drink: Fermented Mature Coconut 
Water 
 
NUTRI MEAL - Convenience Pre-mix Drink for Meal 
Replacement 
 

 
KLUSTER: MEKANISASI DAN AUTOMASI (IM) 

 
 
IM1 
 
 
IM2 
 
IM3 
 
 
IM4 
 
 
IM5 
 
 

 
Ainaa Binti Abdul Kahar 
 
 
Dr. Zainun Binti Mohd Shafie 
 
Rohazrin Bin Abdul Rani 
 
 
Yahya Bin Sahari 
 
 
Hasmin Hakim Bin Hasbullah 
 
 

 
Re-circulated Heat and Low Temperature Dryer: For 
Maximum Retention of Dried Herbs Quality 
 
Jackfruit Bulbs Extractor for Fresh-cut Fruit Industry 
 
Semi-automatic Pineapple Transplanting Machine, a 
Tool to Facilitate the Pineapple Cultivation 
 
Rotary Convective Dryer (RCD): A Novel Innovation 
for Drying Grated Coconut 
 
Wet Sago Production System: A Modernised 
Technology in Extracting Wet Sago  

 
KLUSTER: ALAM SEKITAR DAN SUMBER SEMULAJADI (IE)  

 
 
IE1 

 
Dr. Norma Binti Hussin 

 
The Novelty of Sesquiterpene Fractions from Nilam 
(Patchouli) Essential Oil  
 

IE2 Khairul Asfamawi Bin Khulidin Liquid Spawn and Adjusted Injector Technology 
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IB1 
MARDI IoT- BIOSENSOR PROTOTYPE FOR ON-SITE DETECTION OF  
RICE DISEASES   
 
NORHAFNIZA BINTI AWALUDIN 
Biodiagnostic-Biosensor Programme, 
Biotechnology & Nanotechnology Research Centre, 
MARDI Serdang, Selangor 
e-mail: hafniza@mardi.gov.my 
 
Advance plant disease detection offers the most cost-effective and efficient means in plant disease management. 
Current and normal practices in detecting rice diseases relies on visual assessment of plant symptoms by farmers 
or plant pathologists. Laboratory analysis, on the other hand, requires the samples to be sent to the laboratories, 
are time-consuming, involve expensive laboratory equipment and require technical personnel to perform the 
analysis. With this regard, biosensor technique is gaining attention in recent years due to its practicality, portability 
and simplicity of construction. In RMK-11, our research group has successfully developed an antibody-based 
biosensor or immunosensor for the detection of three major rice diseases in Malaysia, i.e. bacterial leaf blight 
(BLB), bacterial leaf streak (BLF) and blast. The biosensor system consists of two components; modified sensor 
strips with immobilised antibodies and an android-based portable reader device with a built-in mobile app that 
allows users to perform on-site testing and GPS function for test location tracking. The data performed on the 
samples will be saved into the device, followed by the real-time transmission of the data together with GPS location 
and date/time to a central cloud server. This server will collect all the field test data to allow users to perform further 
analysis/monitoring such as location-mapping or trend-mapping. The system can also be set to send alerts to 
mobile phones of supervisors/relevant agencies if the test data exceeds certain pre-set limits to indicate immediate 
actions. Based on inoculated samples, the biosensor is able to detect bacteria as low as 102 CFU/mL within the 
first week of infection. This method has been validated with PCR technique and showed good correlation of more 
than 80% for BLS and blast disease, and 92.7% for BLB. The detection of rice diseases takes less than 30 min 
and requires a minimum sample extraction without organic solvents and lab instruments.  
 
Keywords: biosensor, immunosensor, rice disease 
 
 
 
IB2 
NOVEL MICROSATELLITE MARKERS FOR RAMBUTAN DNA   
FINGERPRINTING PANEL 
 
MOHD SHAHRIL FIRDAUS BIN AB RAZAK 
Agri-Omics & Bioinformatic Programme, 
Biotechnology & Nanotechnology Research Centre, 
MARDI Serdang, Selangor 
e-mail: shahrilf@mardi.gov.my 

 
The trend of microsatellite marker discovery and development revolved as a result of the advancement of next 
generation sequencing (NGS) technology as it developed numerous microsatellites within a short period of time at 
a low cost. To date, no available microsatellite marker has been reported on Nephelium lappaceum or locally known 
as rambutan. This study generated microsatellite markers using RAD sequencing technologies for the understudied 
N. lappaceum. A total of 1,403 microsatellite markers which consisted of 853 di-, 525 tri-, 17 tetra-, 5 penta- and 3 
hexanucleotides were successfully designed. Subsequently, 39 microsatellites were selected for the development 
of a fingerprinting panel for commercial rambutan varieties. Out of 39 markers, twelve markers were found to be 
polymorphic when genotyped across rambutan varieties. The allelic combination of highly polymorphic markers 
were successfully used to develop unique allelic profiling for each rambutan variety.   Notably, these markers would 
be greatly useful for varietal identification and purity assessment. The application of this technology ensured high 
quality production of rambutan. Besides, the availability of these technologies will also ensure the production of 
genuine rambutan seedlings. Not limited to that, these novel microsatellite markers are also useful for various 
genetic studies in rambutans such as linkage and QTL analyses, genetic diversity studies and also helpful in 
managing proper breeding activities.  Thus, these technologies would be useful for breeders, related government 
agencies such as the agricultural department and for commercial and non-commercial farmers. 
 
Keywords: DNA fingerprinting, Nephelium lappaceum, polymorphism, purity assessment, SSR markers 
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IC1 
SINGLE-NUCLEOTIDE POLYMORPHISM (SNP) GENOTYPING ASSAYS  
FOR THE VARIETAL AUTHENTICATION OF MATAG F1 COCONUT 
 
DR. KHAIRUN HISAM BIN NASIR 
Agri-Omics & Bioinformatic Programme, 
Biotechnology & Nanotechnology Research Centre, 
MARDI Serdang, Selangor 
e-mail: hairin@mardi.gov.my 
 
Coconut (Cocos nucifera) is the fourth important crop in Malaysia after palm oil, rubber and paddy. Matag F1 is 
one of the coconut varieties with a high demand.  However, seed production for this variety still cannot meet local 
demands. Uncertified seed producers use this situation to produce non-pure matag F2 as F1 matag coconut seeds. 
Current Matag F1 characterisation is through plant morphology which is not accurate due to individual observation 
of leaf colour germinating from coconut seeds and observation after coconut fruiting. To improve matag F1 
characterisation, the Centre for Marker Discovery and validation (CMDV) laboratory, MARDI has embarked on 
genome sequencing of Malayan red dwarf (MRD), Malayan yellow dwarf (MYD) and Tagnanan varieties to obtain 
sequence data of SNPs mined using bioinformatics. Burrows-Wheeler Aligner was used as the mapping tool 
producing 19,746,398 (Tagnanan), 6,780,882 (MRD) and 4,467,521 (MYD) SNPs respectively. Furthermore, 100 
potential Single Nucleotide Polymorphisms (SNPs) were used for matag F1 validation using Agena massarray. 
 
Keywords: coconut (Cocos nucifera), Matag F1, Single Nucleotide Polymorphisms (SNPs), Agena massarray 
 
 
 
IC2 
MARDI IoT-BIOSENSOR PROTOTYPE FOR ON-SITE PESTICIDE  
DETECTION IN VEGETABLES 
 
NURUL HIDAYAH BINTI AHMAD PUAT 
Biodiagnostic-Biosensor Programme,  
Biotechnology & Nanotechnology Research Centre,  
MARDI Serdang, Selangor 
e-mail: nurulhidayah@mardi.gov.my 
 
According to the Food and Agricultural Organization, food safety and pesticides residues continue to be a major 
global concern that needs to be addressed. In order to combat the misuse of pesticides and to ensure our 
vegetables are safe to consume, regular inspections by monitoring agencies and authorities is necessary. This will 
facilitate the adherence to maximum requirement limits (MRLs) as set by the government, thus reducing the 
rejection risk of export consignments which are frequently reported to contain pesticide levels exceeding the MRLs. 
On-site pesticides detection normally relies on screening methods which do not produce quantitative results. To 
meet this challenge, we have developed an enzyme-based biosensor system for the detection of dithiocarbamate 
fungicides, namely, zineb, maneb, mancozeb and thiram. Conventional methods of dithiocarbamate detections are 
by standard analytical methods such as UV-Vis spectrophotometer, gas chromatography (GC), liquid 
chromatography (LC) and LC-MS/MS. However, these methods are laborious and require skilled personnel to 
perform the analysis. Our developed biosensor system, however, is more user-friendly and able to give results on-
site within minutes and is as sensitive as the instrumentation methods. The developed system consists of a 
modified probe biosensor with immobilised dehydrogenase enzyme integrated with a portable reader device. This 
reader has GPS function and 4G connection that allows analysis to be performed on-site and the data saved and 
stored at the cloud server. The device is designed to be user-friendly (touch-screen) and hence allows users with 
minimal training such as enforcement personnel and farmers to do the testing themselves in the field. Based on 
the standard curves for lettuce and tomato matrices, the limit of detection (LOD) for the dithiocarbamates were 
between 0.53 and 2.67 ppm. This enzyme-based biosensor method requires less than 30 min to obtain results with 
a simple extraction method.  
 
Keywords: biosensor, enzyme-based biosensor, dithiocarbamate, pesticides, vegetables 
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IC3 
“CUBE GROW” FOR FUTURE HOME USE 
 
HAMDAN BIN MOHD NOOR 
Agronomy & Production System Programme,  
Horticulture Research Centre,  
MARDI Serdang, Selangor 
e-mail: hamdanor@mardi.gov.my 
 
The concept of 'Urban Agriculture' has lately been addressed by the government, especially by the Ministry of 
Agriculture and Agro-based Industry (MOA). The emphasis on urban agricultural activities such as farming in a 
limited space has begun to be received by urban dwellers that are interested to practice farming in the cities. Urban 
agriculture can reduce kitchen spending, increase food and nutrition securities and economy of urban poor. In line 
with the concept of urban agriculture, MARDI introduced 'CUBE-GROW', an innovative product for growing 
vegetables inside the house. This is a drawer of living fresh vegetables that can be placed in the kitchen and 
harvested just before cooking, thus enabling the household to consume highly nutritious vegetables daily. They 
are also pesticide-free and very safe for consumption. 'CUBE-GROW' is suitable for growing leafy vegetables such 
as lettuce, spinach and kale. It is equipped with a 'Light Emitting Diode' (LED) source (60 watts) and a ventilation 
system to produce a suitable internal environment that enables the production of vegetables in a building. The yield 
can be harvested earlier in about 28 - 30 days after planting for leafy vegetables such as lettuce and spinach. Each 
time the harvest consists of about 1.2 kg of leafy vegetables containing 10 - 13 plants. It is affordable with an 
estimated price of RM550/unit and can be designed and arranged to look like a component of the kitchen cabinet 
and accessories. 'CUBE-GROW' would make a complete green package for housing developers to give to their 
house buyers as a gift. 
 
Keywords: cube grow, light emitting diode, leafy vegetables 
 
 
 
IC4 
MUTIARA WANGI: INNOVATION TO REVITALIZE THE NATIONAL  
RAMBUTAN INDUSTRY 

 
DR. JOHARI BIN SARIP 
Horticulture Research Centre,  
MARDI Serdang, Selangor 
e-mail: joharis@mardi.gov.my  

 
Mutiara Wangi, a new clone of rambutan (Nephelium lappaceum) was developed since the last three decades, 
through conventional approaches and complemented with molecular methods. Three comprehensive breeding 
procedures viz. development of F1 progeny through evaluation and selection of promising progeny followed by 
implementation of Stepwise Culling, development of Selection Index and study on Reproductive System were 
carried out. Mutiara Wangi was launched on 29 July 2018, by Y.B. Minister of Agriculture. This rambutan clone 
was produced through a breeding programme on 13 plants and fruit characteristics with their economic importance. 
The superior clones had the potential to revitalize the existing Malaysian rambutan industry (worth more than RM20 
million). A 5-year-old Mutiara Wangi can produce 26.2 kg of fruits compared to Anak Sekolah (R191) (18.5 
kg/plant). Mutiara Wangi fruit is oval in shape and weighs 37.2 g, whereas R191 is ovoid-roundish and weighs 
35.2g. Mutiara Wangi has a strong aroma, crunchy-dry and detached with a semi-testa aril, whereas R191 has a 
medium aroma, firm-dry and detached with testa. Both clones have equal sweetness (21 – 22 ⁰Brix) and aril 
recovery (48.3 - 49.5%) and equally attractive red skin and green spintern colour. Mutiara Wangi ripens about 2 - 
3 weeks earlier than R191 (peak season). Consumer preference study shows that Mutiara Wangi is more favoured 
than R191 and could have a significant impact on various stakeholders including growers (better ex-farm price of 
a new superior clone), consumers (new clone with better aril quality and taste), processing and canning industry 
(boost industry with early season clone), exporters (quality, continuous and secure fruit supply), country (increase 
national revenue) and MARDI (benefit from the sales of planting materials and recognised as a reference centre). 
This new clone with IP-PVP: MNEP-2 has been commercialised in Johor with the expansion of more than 30 acres 
of planting area in 2019. 
 
Keywords: new clone, conventional breeding, superior, fruit quality, early season 
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IC5 
MARDI SWEET CORN HYBRIDS 

 
NOR HAZLINA BINTI MAT SA’AT 
Breeding Programme,  
Horticulture Research Centre,  
MARDI Serdang, Selangor 
e-mail: nor@mardi.gov.my  

 
Sweet corn is widely cultivated in Malaysia with a total production of 84,170 metric tonnes (mt) per year. Perak is 
the main producer with 19,784 mt followed by Johor (11,753 mt) and Sarawak (10,388 mt). The local varieties have 
not performed well in terms of late maturity, less sweetness and high incidence of pests and diseases. Sweet corn 
hybrids gave higher yield potential other than the synthetics or composite seeds. The hybrid varieties planted 
throughout the country are imported from Taiwan, Thailand and China. However, imported hybrid seeds are higher 
priced and have uncontrolled seed quality. MARDI had initiated to develop new sweet corn hybrids with good fruit 
quality and high tolerance/resistance to leaf blight disease. This study was started with the development of local 
sweet corn inbreds followed by hybridisation of the selected inbred lines to generate F1 hybrid population. Twenty-
two F1 hybrids were developed and potential hybrids were identified based on their plant performances, fruit quality 
and high tolerance to leaf blight disease. This potential hybrid matured in 66 days after planting with an average 
plant height of 200 cm, 400 gm cob weight, 17.53 oBrix Total Soluble Solid (TSS) and low incidence of leaf blight 
disease (<2%, moderately resistant). This selected hybrid will further be tested under different environments. The 
multi-locational trials need to be done to support the details of new sweet corn hybrid production for local 
consumption. 
 
Keywords: sweet corn, conventional breeding, hybridisation, hybrid, inbred line 
 
 
 
IC6 
PRODUCTION TECHNOLOGY OF LOWLAND CAULIFLOWER IN MALAYSIA 
 
NORFADZILAH BINTI AHMAD FADZIL 
Breeding Programme,  
Horticulture Research Centre,  
MARDI Serdang, Selangor 
e-mail: fadzilah@mardi.gov.my 

 
Cauliflower (Brassica oleracea var. Botrytis L.) is a temperate vegetable belonging to the family Brassicaceae. The 
plant originated in the Mediterranean islands and spread throughout the world after adapting to local environments. 
Cauliflower is well received by Malaysian consumers as it tastes delicious, has high nutrition content and a long 
shelf-life. Currently, the production of local cauliflower is mainly on the highland areas including Cameron Highlands 
and Ranau and the existing production is far from sufficient. To meet the local needs, our country imports 
cauliflower mostly from China, followed by Thailand and Australia. Dependence on imports needs to be addressed 
to ensure long term security of food supply. Hence, MARDI has begun research for the production of cauliflower in 
the lowlands. This technology includes the identification of heat tolerance varieties, development of planting guides, 
pest and disease management as well as postharvest handling system. Economic analysis was also conducted to 
assess the viability of cauliflower production in the lowlands. A total of eleven varieties have been tested and nine 
of them were found to be able to produce curd of various qualities. This technology used the C2 variety which was 
found to produce good quality curd with an average weight of 400 – 500 g. Lowland cauliflowers should be planted 
under rain shelter structures either open or with side netting to avoid excessive rain which can lead to soft rot 
disease on the plant. This plant needs a period of 100 – 120 days from sowing to harvest. The technology of 
lowland cauliflower production provides guidance to local farmers to expand the cultivation of cauliflower in 
lowlands which in the long run could reduce the dependence on imports. 
 
Keywords: Brassica oleracea var. Botrytis L, C2 variety, cauliflower, heat tolerance 
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IC7 
SELF-WATERING ACCESSORY TECHNOLOGY: ECO-CENTRIC APPROACH  
FOR TROPICAL FRUITS PRODUCTION IN URBAN SPHERE 
 
MOHAMED HAFEIFI BIN BASIR 
Agronomy & Production System Programme,  
Horticulture Research Centre,  
MARDI Serdang, Selangor 
e-mail: hafeifi@mardi.gov.my 
 
New cities for industrial and residential needs appears to reduce cultivation area for food production especially 
fruits. Ecological approach by cultivating edible tropical fruit plants in urban landscape is a challenge because of 
insufficient space and unsuitable land for production. Hence, a self-watering accessory technology (SAT) pot was 
developed by MARDI to address this issue. This SAT technology was specially designed as an add-on accessory 
inside MJ600 and GR630 non-hole pots using capillary reaction technique. The accessory is round with a diameter 
of 31.5 cm and 17.0 cm height. Installing the SAT inside the selected pot generates three planting areas: growth 
medium (50 litres), water reservoir (15 litres) and capillary reaction (3 litres). The ideal growth media combination 
is peatmoss, perlite, vermiculite and topsoil. Suitable tropical plants that can be grown in SAT pots are ambarella, 
guava, dwarf pomelo, citrus, water apple and mango. Sustainable growth of tropical plants can be controlled using 
nutrient solutions that can be stored in water reservoirs. Suitable pruning techniques were applied to produce 
satisfactory yields and good quality of tropical fruits. Water storage can last up to 4 - 5 days. This self-watering 
accessory technology can also increase water and fertilizer use efficiency, reduce soil surface transpiration and 
avoid the environment contaminations compared to conventional containers. 
 
Keywords: capillary reaction, self-watering, tropical fruits plants, urban, water reservoir 
 
 
 
IC8 
CAMEY, A HYBRID TO ENHANCE THE COCONUT BASED INDUSTRY IN  
MALAYSIA  

 
AHMAD BIN NGALIM   
Breeding Programme,  
Industrial Crops Research Centre,  
MARDI Bagan Datuk, Perak 
e-mail: abin@mardi.gov.my  
 
CAMEY, a hybrid developed by crossing the Cameroon Red Dwarf (CRD) as female parent and the Malayan Yellow 
Dwarf (MYD) as male parent, is one of the latest hybrids developed by MARDI. Fifty percent of CAMEY’s population 
begins flowering after 30 months of planting. CAMEY has more fronds (22.53 + 4.09) compared to both parents at 
the same age (MYD, 21.32 + 1.76 and CRD, 12.58 + 1.59). CAMEY and CRD have almost similar trunk heights 
(29.58 + 15.88 cm and 27.95 + 14.78 cm respectively) but much lower than MYD (52.59 + 14.51 cm). In addition, 
CAMEY and MYD have longer rachis and petiole than CRD. CAMEY can be harvested for YTC earlier than both 
parents. On average, CAMEY at 8th bunch already has 9.43 + 4.94 g of meat but none in MYD and the volume of 
CAMEY water is 382.50 + 73.38 ml compared to MYD (275.00 + 47.35 ml). At the 9th bunch, the weight of CAMEY 
meat is much higher (82.42 + 36.89 g) than MYD (28.29 + 16.29 g). The water volume of CAMEY and MYD at the 
9th bunch was 376.17 + 65.57 ml and 350.83 + 30.81 ml respectively. The sweetness level of CAMEY water also 
showed a higher Brix value than MYD at all bunches. CAMEY mature nuts had higher average weight of fruit, nut 
and shell than both parents. The kernel thickness was lower than MYD and the shell thickness value was the 
highest among the three. Based on the present yield data, CAMEY was able to produce 21,600 nuts/ha/year. 
 
Keywords: coconut hybrid, young tender coconut, flowering, mature 
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IC9 
POSTHARVEST HANDLING PROCEDURE FOR CONSISTENT  
PHYTOCHEMICALS AND SAFETY OF DRIED MISAI KUCING  
(ORTHOSIPHON STAMINUES) 

 
NOOR ISMAWATY BINTI NORDIN 
Postharvest Handling Programme,  
Industrial Crop Research Centre,  
MARDI Serdang, Selangor 
e-mail: ismawaty@mardi.gov.my 

 
The contents of phytochemicals in plants are highly sensitive to the physical environment or chemical reactions 
during postharvest handling such as harvesting, drying, processing and storage processes and have a significant 
impact on the final composition. The entire post-harvest handling chain should be standardised to ensure that the 
consistency of the finished product is also free from heavy metal contaminants. Therefore, through this technology, 
we have developed a package of standard operating procedures (SOPs) launched on 29 October 2018 by YB 
Tuan Sim Tze Tzin, Deputy Minister of Agriculture and Agro-based Industry, in conjunction with the Malaysia 
Agriculture, Horticulture and Agrotourism (MAHA) 2018 at the Malaysia Agro Exposition Park Serdang (MAEPS), 
Serdang. This post-harvest technology package demonstrates step-by-step methods to assist farmers and 
producers in the production of high-quality and safe raw materials that can preserve the content of bioactive 
compounds in Misai kucing (Orthosiphon staminues). A survey published by the Forest Research Institute of 
Malaysia (FRIM) in 2016, reported that the producer of Misai kucing is second highest in Peninsular Malaysia. 
Therefore, this SOP is very useful as a guideline for those processes related to harvesting and processing of Misai 
kucing in the dry form, phytochemical analysis and heavy metals with acceptable microbial content limits, so that 
the raw materials produced are safe, good quality and uniform in each production. 
 
Keywords: Orthosiphon staminues, production, processing, quality, Standard Operating Procedure (SOP)  
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0053A: NEW CMS VARIETY FOR HYBRID RICE TECHNOLOGY 

MOHD SOLIHEN BIN JAMAL 
Breeding Programme,  
Paddy & Rice Research Centre, 
MARDI Seberang Perai, Penang 
e-mail: solihen@mardi.gov.my 

 
Hybrid rice technology is an alternative approach to increase rice production through the exploitation of heterosis 
and it has several advantages over the inbred rice. Generally, hybrid rice varieties have vigorous vegetative growth, 
produce more tillers and spikelets, which normally can increase yield from 15 to 20%/ha compared to the inbred 
rice cultivation. However, hybrid rice variety technologies need to be efficient, practical and with economic hybrid 
seed production to successfully commercialise the technology. The key to economic hybrid seed production is to 
maximise the seed yield and minimise the cost. Stigma exertion is one of the main important traits in hybrid rice 
seed parents or also known as cytoplasmic male sterile (CMS) lines which contribute to seed yield. It increases the 
chances of pollination and thereby improve seed set. Thus, the development of new CMS lines with good stigma 
exertion trait is crucial to improve hybrid rice seed production yield. The new CMS variety (0053A) was a new line 
developed using conventional backcrossing method derived from a crossing between the cytoplasmic male sterile 
gene donor (0025A) and the recurrent parent (IR94654-16-1). The cytoplasmic male sterile gene donor was a local 
CMS line that had stable male sterility but poor stigma exertion trait. Meanwhile, IR94654-16-1 was a maintainer 
line obtained from the Hybrid Rice Development Consortium (HRDC) in the form of early segregating generation 
(F4) seeds. Furthermore, maintainer progenies with good stigma exertion traits were selected over generations and 
concurrently backcrossed with 0025A until six backcross generations. The CMS variety already has 50% panicle 
heading around 72 - 73 days compared to 0025A (85 - 87 days). The plant height was shorter (71.3 cm) than 
0025A (77.7 cm) and resistant to panicle blast disease. The 0053A variety had better and good stigma exertion 
trait (43.2%) compared to 0025A (14.6%). Besides, 0053A produced 98.5% sterile pollen compared to 0025A 
(99.0%). Thus, this CMS line will be introduced into hybrid rice breeding programmes for the development of new 
hybrid varieties and will likely help to improve yield of hybrid rice seed production. 
 
Keywords: breeding, cytoplasmic male sterile, hybrid rice, pollen sterility, stigma exertion 
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IC11 
MRQ104: NEW OPTION FOR FRAGRANT RICE CONSUMERS 

 
SHAMSUL AMRI BIN SAIDON 
Breeding Programme, 
Paddy & Rice Research Centre, 
MARDI Seberang Perai, Pulau Pinang 
e-mail: shamri@mardi.gov.my 
 
Development of new fragrant rice varieties is based on continuous consumers’ demands and our country imports 
around 200,000 mt/year. Farmers are now entitled for a similar subsidy with an improvement in regulation of 
fragrant rice cultivation. More areas are now under fragrant rice cultivation. Thus, new fragrant varieties are 
important as alternatives for the local market. MRQ104 is a new fragrant rice developed from a single cross 
between MRQ50 and Q89 in the main season 2009/2010. It is a semi dwarf plant with a maturation period of 115 
-122 days and resistant towards foliar and panicle blast.  The yield obtained from local verification trials ranged 
from 3.0 to 5.4 t/h in major granary and non-granary areas. The grain quality was better than MRQ76 in terms of 
physical appearance, especially the milled grain length. Furthermore, the ratio of milled grain length to milled grain 
width was more than 4.0 which indicated that this variety has a very long and slender grain. The cooked rice texture 
was flaky and moderately soft and similar to Basmati rice. The aroma was quite strong while cooking and slowly 
decreased upon cooling. It is difficult to plant Basmati rice in Malaysia with the same attributes to Basmati planted 
in India or Pakistan, thus this variety is the best contender for local growing. The current paddy price (without 
subsidy) can increase farmers’ income compared to normal white rice. The cost of production was similar to white 
rice and the farmers can save on additional fungicides as this variety is resistant to blast disease. MRQ104 will be 
commercialised and currently in dealing with FGV. 
 
Keywords: basmati-like, flaky, fragrant rice, long and slender, local production 
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RICE VARIETY MR315: SUSTAINING NATIONAL FOOD SECURITY 
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Paddy & Rice Research Centre, 
MARDI Serdang, Selangor 
e-mail: rahiniza@mardi.gov.my 
 
Cultivation of predominant rice varieties produced by MARDI in Malaysian granary areas recorded up to 91% in 
2019. This phenomenon indicated that the performance of inbred rice varieties produced by MARDI were 
significantly helping our country in maintaining self-sufficiency level (SSL) of rice. Therefore, to ensure the security 
of local rice supply, new high-yielding inbred rice varieties such as MR315 was introduced to diversify the genetics 
of rice varieties available in the market and to give more choice to farmers as well as reduce monocrop cultivation 
practices. MR315 variety was developed after 18 planting seasons by hybridising Y1512 (MR256) and 
backcrossing with MR253 (recurrent parent) followed by pedigree selection and yield trials before proceeding to 
genotype x environment (GxE) evaluation in main granaries. MR315 variety is an early maturing variety (105 - 109 
days), short plant (103.3 - 106.3 cm), with spikelet fertility up to 88.6% and thousand grain weight of 29.5 - 30.0 g. 
Physico-chemical quality of MR315 variety also meets local consumers’ preferences with long and slender grains, 
moderate amylose content (22.6 - 23.0%) and a head rice recovery above 80%. This variety also showed good 
resistance to leaf blast disease as well as moderate resistance to panicle blast and bacterial leaf blight. This variety 
can benefit 170,000 farmers across Malaysia as well produce 70,000 mt/year of certified rice seeds by seed 
companies. Yield potential of MR315 variety is comparable to MARDI Siraj 297 with the highest yield recorded in 
a local verification test (LVT) at Sungai Besar and Simpang Lima Barat Laut Selangor (8.3 and 7.5 t/ha 
respectively). Analysis of AMMI and GGE models showed that MR315 was less sensitive and stable towards 
environmental factors. Hence, this variety is considered to have good adaptation and can be recommended for 
cultivation in most granary areas. 
 
Keywords: GxE interaction, high-yielding, inbred rice variety, self-sufficiency level, varietal development 
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TrichoSHIELD: AN EFFECTIVE BIOFUNGICIDE TO CONTROL  
ANTHRACNOSE DISEASE OF CHILLI 
 
NUR LIYANA BINTI ISKANDAR 
Organic Farming Programme,  
Soil Science, Water and Fertilizer Research Centre, 
MARDI Serdang, Selangor 
e-mail: liyanais@mardi.gov.my 
 
Despite the high demand from consumers, organic chilli production is still low and only cultivated for own 
consumption in Malaysia. Pests and disease is one of the challenging issues in the production of organic chilli. 
Anthracnose disease caused by Colletotrichum species is one of the major constraints of chilli production which 
leads to huge yield loss and chemical pesticides are being extensively used to control this disease. Continuous 
use of chemical pesticides can affect the environment and the consumption of food containing pesticide residue 
can cause various diseases to humans. This issue has raised awareness among the farmers and they are 
encouraged to grow chilli organically. In a way to support the organic and less chemical usage chilli production, 
TrichoSHIELD was developed as an environmentally friendly product specifically for controlling anthracnose 
disease. It contains a local strain of Trichoderma asperellum as the active ingredient which was found to 
successfully reduce 80% of anthracnose infection on chilli. Its effectiveness has been tested and verified on 
commercially grown chilli farms in Klang, Selangor, and also on MARDI Integrated Organic Farm. Comparison 
trials have been conducted with several commercial products available in the market. TrichoSHIELD was found to 
be comparable to one of the chemical pesticide products that contained azoxsytrobin and it gave a significant effect 
in controlling anthracnose and providing a higher yield than commercial biofungicides. Economic analysis revealed 
that the use of TrichoSHILED in organic chilli production was profitable and viable compared to commercial 
biofungicides. This biofungicide was useful to the organic chilli growers as an alternative management for 
anthracnose which also benefited the end users in consuming healthy and safe produce. TrichoSHIELD has been 
registered under the trade secret category for MARDI Intellectual Property in 2019 and ready to be commercialised. 
 
Keywords: Anthracnose, biocontrol, biofungicide, chilli, organic 
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THE NOVELTY OF SESQUITERPENE FRACTIONS FROM NILAM  
(PATCHOULI) ESSENTIAL OIL  
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Nilam (Patchouli) contains secondary metabolites including polyphenols, phenylpropanoids, and terpenoids that 
contribute to the plants’ immune defences. These compounds also exhibit wellness benefits for humans. In this 
research, a fraction containing sesquiterpenes was derived from Nilam essential oil and produced up to eight 
highlighted aromatic compound fractions: α-guaine, seychellene, α-patchoulene, aciphyllene, δ-guaine, 
Norpatchoulenol, Pogostol and Patchouli alcohol (patchoulol) with  similarities of 96%, 96%, 95%, 92%, 96%, 88%, 
87% and 97% respectively. The RI indices analysed by GC-MS in this study were close to published articles. The 
highest fraction was Patchouli alcohol (62.72%) and the lowest was aciphyllene (1.24%). These 8 compounds were 
marked as important chemical markers in Nilam, especially Patchoulol and Norpatchoulenol. The increment of 
major compounds obtained were Patchouli alcohol 62.72% followed by δ-guaine (9.89%), α-guaine (5.41%), 
Pogostol (5.15%), Seychellene (2.90%), Norpatchoulenol (1.91%), α-patchoulene (1.87%) and Aciphyllene 
(1.24%). The increment in Patchoulol and Norpatchoulenol fractions were made as useful references for Patchouli 
sesquiterpene grouping. As a novelty finding, a total of 91.09% sesquiterpenes and monoterpenes oxides were 
obtained. These findings can be applied for GC-FID and GC-MS references of Nilam QC analysis. It can also be 
used to fraction a low quality essential oil crop to be more valued with high content of Patchoulol, Norpatchoulenol 
and other important aroma materials. The Malaysian essential oil research can also benefit in developing flavour 
and fragrance (F&F) standards and references, aroma fractions and qualified our local aroma materials.  
 
Keywords: patchouli, sesquiterpenes, GC-MS, patchoulol and natural aroma chemicals 
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LIQUID SPAWN AND ADJUSTED INJECTOR TECHNOLOGY  
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The National Agro Food Policy (NAP 2011 - 2020) highlighted mushroom cultivation as one of the national high 
impact industries. Furthermore, the 11th Malaysian Plan of Ministry of Agriculture and Agro-based Industry (MOA) 
also highlighted mushroom industry as a new source of wealth through exploitation of local biodiversity resources 
to produce high-value products such as food resources, health products (pharmaceuticals), functional foods 
(nutraceuticals) and cosmeceutical products. By 2020, mushroom cultivation areas are targeted to expand to 304 
ha from 70 ha (2010). Therefore, a huge number of spawn was required to meet this demand. Since the spawn 
production had a limitation in mass propagation (volume), inconsistency in spawn quality and time of spawn 
production, submerged fermentation was chosen as an appropriate method to produce liquid spawn in mass 
propagation, with consistent quality and in a short time. Liquid spawn can be used in less than a week after 
cultivation compared to 10 - 14 days of mature grain spawns produced conventionally. A low cost media was 
developed to achieve economically feasible production. The adjusted liquid spawn volume injector (ALVI) was 
fabricated to be used along with liquid spawn. The package went through a satisfactory level of economic evaluation 
for small and medium sized enterprises (SME) using viable application techniques. There was no significant 
difference in mushroom production (g/bag) by using either grain or liquid spawn for grey oyster, white oyster and 
kukur mushrooms. Mushroom bag substrate using liquid spawn was found to reduce contamination by 5% 
compared to grain spawn (10 - 15%). In addition, with consistency and short period of liquid spawn production, 
ALVI provided a neat and timely spawn inoculation 68% faster (green technology) than the conventional method 
(messy). Indirectly, a lesser number of trained workers will be paid in a shorter time frame. Liquid spawn and ALVI 
form a complete package of technology for mushroom growers in future. 
 
Keywords: adjusted liquid spawn volume injector (ALVI), liquid spawn, mushroom grower, small and mid-size 
enterprises (SME), submerged fermentation 
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NUTRISOUP: A MIXED SOUP WITH PEGAGA EXTRACT 
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A ready to eat soup containing pegaga extract was developed to help senior citizens to maintain their healthy life. 
The soup was produced from a combination of orange sweet potatoes, oyster mushrooms, spinach and pegaga 
extract as the main ingredients. A pack of 200 g contains 60 kcal energy, 12 g carbohydrate, 3.2 g protein, 0.2 g 
fat and 4 g of dietary fibre. In addition, it contains 422 µg of vitamin B9 which fulfilled the recommended daily 
intake.This soup also contained triterpenoids including madecassoside (3.02 ± 0.23 mg/100g sample), asiaticoside 
(2.90 ± 0.19 mg/100g sample), madecassic acid (2.92 ± 0.16 mg/100g sample) and asiatic acid (2.48 ± 0.21 
mg/100g sample). Antioxidant activity showed that the inhibition of DPPH free radicals was 85% with an IC50 value 
of 54 mg/mL and FRAP value of 3.4 mM Fe(II)/g dry wt sample. The antioxidant content was stable for the storage 
period of up to 2 years. Inhibition of free radicals (DPPH) was between 86 and 88% during the storage period and 
the IC50 value showed no significant difference between 54 and 55 mg/mL. FRAP value also did not show any 
significant difference between 3.4 and 3.5 mM Fe(II)/g dry wt sample. Microbiological content was low (<1.0 x 10 
log cfu) during shelf-life studies.  Sensory evaluation showed that the product was accepted during the storage 
period and feasibility studies showed that this product was viable with an IRR of 54% and a 1.52-year break-even 
period. Consumer acceptance among 200 senior citizens showed that the acceptance was 81% with 59.8% 
respondents agreeing to buy this product if it was marketed. Market validation on all age groups between <20 and 
>60 years old showed that 89.6% of the respondents were willing to buy the product if it was marketed. The results 
of market validation study indicated that this product has a potential to be marketed.  
 
Keywords: ready to eat soup, pegaga extract, antioxidant, shelf-life, consumer acceptance and market validation 
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FERMENTED KUINI BEVERAGE: NEW THERAPEUTICS AGENT FOR 
HYPERCHOLESTEROLEMIA 

 
DR. MUSAALBAKRI BIN ABDUL MANAN 
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Kuini (Mangifera odorota) was processed into kuini puree which was then used for fermented kuini beverage 
production. Kuini juice supplemented with sugar was fermented under aerobic conditions for 21 days with the 
consortium of kombucha strains. The fermentation process affected physiochemical and sensory properties of the 
juice. Aligned with the focus of ultimately developing a new functional food beverage, the fermentation enhanced 
the antioxidant and antimicrobial activities of the resulting product. The fermentation also enhanced the bioactive 
compounds, resulting in desirable properties for the fermented beverage. Antioxidant activity of the kuini juice was 
assessed  by 2,2 diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity, ferric-reducing antioxidant power 
(FRAP), total phenolics content (TPC), total flavonoid content (TFC) and consistent increase in various biophenolic 
compounds (gallic, chlorogenic, syringic, 2,5-dihyroxybenzoic, caffeic and ferulic acid) and bioflavanoid 
compounds such as rutin. The antimicrobial activity of fermented beverage is largely attributed to the presence of 
organic acids (glucuronic, galacturonic, oxalic, tartaric, L-malic, lactic, acetic, citric, succinic, kojic dan ascorbic 
acid). In-vivo studies showed that fermented beverage had no toxic effect. The analytical findings of this study 
provided an additional database for fermented kuini beverage, which has not been explored so far. The effect 
of fermented beverage in hypercholesterolemic‐induced rat was investigated. Results from this study showed that 
the plasma lipid profiles improved with fermented kuini beverage supplementation as indicated by significantly 
reduced levels of total cholesterol (TC = 34.63%), triglycerides (TG) and low-density lipoprotein cholesterol (LDL-
C = 60.27%) with a constant high-density lipoprotein cholesterol (HDL-C) level in fermented beverage‐treated 
groups relative to the hypercholesterolemic control group. Based on recent developments, it is anticipated that 
fermented kuini beverage may become a significant component in the functional food market. As such, synergistic 
effects between kuini juice and the consortium of kombucha strains might come to light. 
 
Keywords: kuini, consortium of Kombucha strains, fermentation, hypercholesterolemic fermented kuini beverage 
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NUTRIENT DENSE CEREAL FROM BROWN RICE AND TROPICAL FRUIT  
FOR HEALTHY AGING 
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Number of Malaysians aged 60 and above is estimated to be 1.4 million and is projected to increase to 3.3 million 
by 2020. Malnutrition in the elderly is often associated with chronic food-related or non-communicable diseases 
(NCDs) such as diabetes mellitus, hypertension and hypercholesterolemia. These chronic conditions, along with 
changes in body composition such as loss of bone density and changes in the digestive system that absorbs 
nutrient absorption and digestion, can increase the risk of malnutrition. Nutrient-dense cereals developed with 
nutrients that meet the requirements of the Recommended Nutrient Intake (RNI) can reduce the risk of malnutrition 
among the elderly. The nutrient-dense cereal technology from local fruits and brown rice was developed to meet 
the nutritional needs of the elderly. Nutrient-dense cereal processing involves three processing lines, namely, fruit 
puree processing lines (bananas, papaya and pineapple), the pre-gelatinous process of brown rice flour and 
processing flow of nutrient-dense cereal. It is a healthy food product with high dietary fibre (6.08 g/100 g), sources 
of mineral and vitamins. This product has low glycemic index (52.9). The use of pre-gelatinised brown rice in the 
production makes it easier to digest, thus increasing the absorption of nutrients. Compared to marketed cereal 
products containing wheat as a cereal ingredient, nutrient dense products produced through this project used brown 
rice as a cereal ingredient, making it a gluten-free product. Product acceptance studies conducted on 650 seniors 
in three zones, namely, the northern, central and southern zones showed that nutrient-dense cereal received more 
than 80% acceptance in terms of physical appearance, aroma, texture, colour and taste. These nutrient dense food 
products have the potential to be commercialised as alternative health food products for the elderly. 

 
Keywords: cereal, nutrient-dense food, brown rice, tropical fruit, elderly 
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ANTHOCYANIN-RICH PURPLE BREAKFAST CEREAL FROM ANGGUN  
SWEET POTATO 
 
DR. FARIDAH BINTI HUSSIN  
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MARDI Serdang, Selangor 
e-mail: idah@mardi.gov.my  
 
Purple breakfast cereal highlights the anthocyanin content of purple sweet potato varieties (MARDI Anggun). It is 
packed with nutrients rich in anthocyanin (12.07 mg/100 g), high in carbohydrates (94.7 g/100 g), high in dietary 
fibre (7.35 g/100 g) and a good source of minerals such as potassium (500 mg/100 g), phosphorus (98.6 mg/100 
g), calcium (78.7 mg/100 g) and magnesium (30.6 mg/100 g). The product was packed in OPP/Al/PE packaging 
material and shelf stable for 1 year when stored at room temperature. A consumer acceptance test involving 200 
respondents showed a high score (98%) for the acceptance of the product. Majority of the respondents (93%) were 
willing to switch from commercial cereals in the market to anthocyanin-rich breakfast cereals after knowing the 
nutritional benefits offered. The development of cereal products using local ingredients will allow local consumers 
to enjoy high nutritional products at an affordable price and also increase the added value of the commodity. As a 
result, the economy of farmers and entrepreneurs involved will improve significantly. 
 
Keywords: purple breakfast cereal, anthocyanin-rich, shelf life, consumer acceptance 
 
 
 
IF5 
PREMIX LIBERICA COFFEE WITH PEGAGA EXTRACT IS MORE THAN  
JUST A CUP OF COFFEE 
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The Liberica coffee premix is a 2 in 1 roasted ground coffee powder with a bitter taste and strong aromatic 
characteristics. This premix was formulated with a combination of roasted and green Liberica coffee as well as 
Centella asiatica (Pegaga) extract. This coffee is consumed for its refreshing and stimulating effect.  It is suitable 
as a relaxing beverage. This technology is one of the alternative healthy drink ideals for geriatric care. The 
phytochemicals in this coffee have been found to have potential in relieving stress, increasing alertness, focusing 
and concentration among the elderly. The premix coffee contained high antioxidants (90 - 92%) with a DPPH 
scavenging activity value of 0.4 mg/ml at IC50. The FRAP value was 64.35 mM Fe (II) g/dry weight sample. The 
premix contained protein (8.45%), fat (1.5%) and carbohydrate (72.75%) as well as high dietary fibre (23%), vitamin 
B3 (116 mg/100 g) and potassium (1,075 mg/100 g). This premix coffee is packed in a cellulose bag (primary 
packaging) with AL/PET/LLDPE as secondary packaging. This premix was accepted by trained sensory panellists 
with more than 4 out of 5 points hedonic scale. It is safe to be consumed and stable up to 12 months under ambient 
conditions. The product is free from pathogens and has no toxic effects as determined by acute and subacute 
toxicity studies. The premix coffee with pegaga extract was positively feasible and viable and highly accepted (90%) 
by the respondents during the consumer’s acceptance survey. A large number of respondents (67%) showed 
positive readiness to purchase this product. This innovative product developed as a healthy premix drink using 
MARDI’s coffee clones will boost up the downstream processing of the beverages manufacturing industries. 
 
Keywords: Liberica coffee, Centella asiatica (Pegaga) extract, alternative healthy drink, geriatric care 
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NEW INNOVATION: FROZEN SOFT FISH, PRAWN AND SQUID KEROPOK  
LEKOR 
 
NOR SALASIAH BINTI MOHAMED 
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Keropok lekor is a traditional fish snack and one of the heritage industries in Terengganu. Traditionally this snack 
is made by mixing round scad (Decapterus punctatus) mincemeat with sago flour and seasoning. MARDI has 
improved the texture and taste of traditional keropok lekor to a new softer frozen keropok lekor which has more 
fish taste by adding new ingredients and modifications to the formulations. Variations of keropok lekor such as soft 
frozen shrimp and squid keropok lekor was developed. The shelf life of keropok lekor packed using low density 
polyethylene is one year at -18 °C. The microbiology test showed that the total plate count was 101 cfu/g with no 
E. coli, Staphylococcus, yeast and mould. Consumer acceptance was conducted for 300 respondents and the 
results showed that 93.7% accepted the taste, odour (92.8%), firmness (86.5%), crispiness (73.9%), colour and 
softness (91.9%). The overall acceptability of all attributes of MARDI keropok lekor was 94.6% compared to 
commercial keropok lekor (73.9%). These fish crackers have the potential to be commercialised at RM9/kg with an 
81% internal rate of return for 1.4 years payback period. Shrimp and squid keropok lekor can be commercially 
priced at RM10/kg with a 73% internal rate of return for 1.5 years payback period. These keropok lekor contain 7.3 
g/100 g protein for fish keropok lekor, 7.9 g/100 g for shrimp keropok lekor, 7.1 g/100 g for cuttlefish keropok lekor 
and low-fat content (0.3 - 0.5 g/100 g). By using discriminative sensory test with a linear scale of 0 - 5 inch, the 
optimum formulation was selected. The sensory score for overall acceptability was 4.29 after exposed to room 
temperature for 30 min with a significant difference p >0.05 (Appearance 4.1, colour 4.19, odour 4.14, fish taste 
4.15, crispiness 4.11, softness 4.2, firmness 4.1). The texture analysis was 4.4 newton by using texture analyser. 
 
Keywords: fish keropok lekor, prawn keropok lekor, squid keropok lekor, soft frozen keropok lekor, soft frozen 
sausage 
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Malaysia is one of the countries most affected by an aging population. Functional food is a great choice for today's 
career-oriented society who are busy and yet want a good health. Nectar developed from pasteurised local fruits 
were packed into 50 ml amber glass bottles with a soluble solid of 20 Brix is a product that can be stored at room 
temperature for 6 months. The nectar contained high and stable antioxidants throughout the storage period with a 
DPPH value of 89.57 ± 0.43% absorption, FRAP value of 334.19 ± 5.01 mg/100 g FeSO4 and TPC value of 166.66 
± 7.05 mg/100 g GAE. The preservatives-free nectar was developed using cheap technology to produce a premium 
product containing flavonoids that remain high (360 - 365 TFC range) throughout the storage period (mg quercetin 
equivalent/g fresh sample). Animal studies showed that the content of glutathione peroxidase (GPx), which is an 
enzyme associated with aging, and superoxide dismutase (SOD) in older mice increased as high as in young mice 
when fed with this nectar for 28 days. This antioxidant-rich nectar is an opportunity for the local industries to meet 
local and international market demands. Financial analysis on the nectar shows that an internal rate of return (IRR) 
of 50.7% was positive which meant that this project is viable, and the return period was 2.1 years. The production 
cost per unit for 50ml of high antioxidant nectar drink was RM1.52 and by assuming a daily production of 360 
bottles, the suggested sale price (taking 100% profit-making) was RM3.05 per bottle. Cheap technology using local 
resources that can produce quality products at competitive selling prices to penetrate the markets was an 
innovation in this participation. 
 
Keywords: nectar, antioxidants, anti-ageing, simple processing 
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SLIMCLEANZ™ PRODUCTS: NATURAL WAY TO TACKLE  
NON-COMMUNICABLE DISEASES 
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The incidence of arising non-communicable diseases (NCDs) have become a major health concern in Malaysia, 
particularly on the alarming increase of diabetes mellitus and overweight problem among Malaysians. In MARDI, 
we have successfully developed new functional beverages known as Slimcleanz™ products to target the regulation 
of blood glucose and assist in weight management control. Slimcleanz™ products were produced using a symbiotic 
culture of bacteria and yeast on selected fruit pulp and leaves (jackfruit and papaya) under controlled 
biofermentation process. Two months feeding of high fat diet-induced obese mice with Slimcleanz™ products have 
shown great potential as natural anti-obesity therapeutics treatment for significantly reducing body weight of obese 
mice with 18.5 – 23.4% weight loss which was more effective than the anti-obesity drug, Orlistat (11.3%). Under 
moderate diabetes conditions, our selected Slimcleanz™ products (papaya pulp and jackfruit leaves) were 
confirmed to reduce high blood glucose of the diabetic mice to normal levels within a month of treatment. However, 
in severe state mice with diabetics, our Slimcleanz™ products (Jackfruit pulp) merely managed to control blood 
glucose from getting worst and helped to restore body weight of diabetic mice to a healthier state. The quantitative 
real-time PCR (qPCR) and gut microbiota analysis were carried out on both obese mice and diabetic mice fed with 
Slimcleanz™ products to identify the mechanism of action of reducing body weight and regulating blood glucose, 
respectively. The gut microbiota profile of obese and diabetic mice was shown to have more diversified beneficial 
microbial composition and high short-chain fatty acids after feeding on Slimcleanz™ products. The serum 
biochemistry, blood haematology and histopathology profiles have supported the safety aspect of prolong 
consumption of Slimcleanz™ products.  Promisingly, comprehensive information collected have supported the 
potential of Slimcleanz™ products as a new affordable and effective therapy solution to tackle NCDs in a natural 
way. 
 
Keywords: weight management control, anti-diabetic, fermentation, papaya, jackfruit 
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Coconut water (CW) is a tropical beverage that is high in nutritional values and contains many potential therapeutic 
properties. Previous findings showed that CW has several functional activities such as antioxidant, anti-
hypertensive, anti-aging properties and as a potential treatment for Alzheimer’s disease. Although CW provides 
various health-benefiting potentials, it might be costly to use fresh CW for producing fermented CW. Therefore, 
mature coconut water (MCW), a by-product from the coconut milk processing industry, is being considered as a 
suitable substrate to create a higher valued fermented MCW. The main obstacle to the development of CW-based 
health drink products is its short shelf-life, causing loss of its unique organoleptic properties due to natural 
fermentation when exposed to air. Mature coconut water contains sufficient nutrients not only for human 
consumption but also for promoting the growth of beneficial microbes such as lactic acid bacteria (LABs), especially 
the Lactobacillus genera. The novelty of this research is the development of a fermented MCW beverage with 
enhancement of certain compounds and it was found that the product had 6 months of storage life, compared to 
one day for unfermented CW. The microbes can hydrolyse complex raw materials into smaller units, improving 
digestibility and enhancing the nutritional values. These microbes can also reduce anti-nutrient compounds in CW 
such as oxalic acid which can cause kidney stone formation. The most abundant organic acid, lactic acid, can act 
as a bio-preservative. The fermented MCW is also formulated to improve its astringent taste and make it pleasantly 
palatable. Additionally, this fermented MCW is a non-dairy beverage, suitable for vegans and lactose-intolerant 
consumers. 
 
Keywords: beverage, bioactive compounds, coconut water, fermentation, non-dairy  
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NUTRI-MEAL - CONVENIENCE PRE-MIX DRINK FOR MEAL REPLACEMENT 
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A busy lifestyle requires easy food preparation and convenience product with complete nutrition to maintain good 
health. For example, protein is needed for cell renewal and muscle strength while minerals are needed for 
metabolism. This scenario has increased the market demand for alternative foods in the form of beverages in a 
pre-mix form which is very quick to prepare and also rich in nutrition composition. Nutrient-rich meal replacement 
products are hard to get in the local market and most of the existing products are imported from overseas. This 
product is formulated according to the daily calorie intake recommended by RNI Malaysia. These drinks can be a 
food substitute for the daily diet. With a serving size of 100 g per pack, men need 5 packs a day while women need 
4 packs a day to meet daily nutrient needs based on RNI 2017 (MOH for adults). The drinks produced are able to 
supply 410 kcal of energy, 14.5 g/100 g of protein, 11 g/100 g of dietary fibre, as well as other micronutrients 
needed to achieve complete nutrition for health of adults. This product is very convenient to prepare by brewing 
using cold or hot water. The shelf-life of this product can last for one year at room temperature. The production of 
these beverage products is based on local sources which can increase the value of local tubers and fruits, and also 
reduce the cost of production and selling prices in the market. Therefore, this project can improve products from 
new local sources and find alternative foods to reduce dependence on raw materials imported such as rice 
(RM1,562 million, 2013), wheat (RM446.7 million, 2013) and beef (RM1,536 million, 2013) to ensure food supply 
sustainability.  
 
Keywords: pre-mix drink, nutri-meal, convenience, RNI Malaysia, meal replacement 
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Dehydration is an essential method of preserving herbs. The quality of commercially available herbs is defined by 
the low moisture content and maximum retention of colour and biochemical content to ensure the market 
acceptance and its functionality. Drying by conventional methods at higher temperatures always resulted in 
deterioration of biochemical content and thus affected the functionality of the herb. It is important to determine 
suitable drying methods to minimise the quality changes. As to preserve the quality of lemon myrtle leaves (LML), 
a drying method that can be operated at a lower temperature with suitability of preserving active volatile compounds 
(i.e citral) was applied. Heat pump dryer (HPD) is a designer dryer that operates at low temperature (approximately 
40 C) and makes it suitable for drying of heat sensitive materials. is also an energy efficient dryer as it can extract 
and re-circulate the heat of circulating air in a closed system. The key to successful drying operation in HPD is 
lowering the relative humidity, thus enhancing the drying efficiency and resulting in a cost-efficient dryer as the 
utilisation of both latent and sensible heat can be covered. The mechanism of re-circulating heat into the drying 
chamber as a controlled closed-system operation did give an advantage to the drying as it ensured the hygienic 
security of the product. Compared to other dryers (conventional and vacuum dryers), HPD was found to be a 
suitable method for LML dehydration as it resulted in higher retention of volatile compounds, greenness and 
antioxidant values. Heat pump dryer can be applied to the preservation of various agricultural products especially 
heat sensitive herbs. The waste heat recovery ability attracts agropreneurs’ attention on adapting HPD into their 
industry. The versatile feature on this controlled dryer ensures not only the good quality of herb products but is also 
economical, efficient and time saving. 
 
Keywords: biochemical retention, colour, heat pump drying, herbs, recycle energy 
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The market for fresh-cut jackfruit is becoming increasingly popular and in-demand due to current lifestyle that 
prefers quality and ready to eat fresh fruit. The preparation of fresh-cut jackfruit is very time consuming, labour 
intensive and tedious due to the inherent nature of the fruit. A jackfruit weight ranges from 5 to 50 kg, consisting of 
a thick core and epidermal coating, a dense fruit (100 to 500 edible bulbs) covered with thin strips of epidermal 
layer fibres and thick gummy latex. Therefore, the process of separating the edible bulbs is not an easy task. Skilled 
operators are required in the processing of the fruit to avoid bulb damage and tissue injury that subsequently leads 
to quality deterioration. Furthermore, a large number of operators are needed for large scale operations. To 
overcome the issue, a jackfruit bulb extractor was developed to separate the edible bulbs of the jackfruit from the 
skin. The prototype was developed to accelerate the process of extracting jackfruit bulbs, to reduce bulbs damaged 
due to improper handling and to reduce the number of operators needed especially in high volume operations. The 
average time required to extract the bulbs from the skin for the whole fruit using an extractor takes only about 6 
min while the manual process consumes around 17 min to complete the task. Hence, the extractor is capable of 
reducing the processing time almost three times. From the studies, the jackfruit bulb extractor is capable of handling 
about 10 jackfruits per hour per operator. Furthermore, the height of the cutting knife is adjustable based on the 
thickness of the jackfruit skin. Therefore, it can minimise the risk of injury to jackfruit bulbs due to improper cutting 
and consequently reduce wastage. 
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Pineapple is one of the commodities that contributes high income to Malaysian farmers. It is cultivated primarily on 
peat and mineral soils. Pineapple planting operation is an intensive labour practice that requires at least 15 people 
a day to plant one hectare of land. Mineral soil has opened the prospect of using mechanisation in pineapple 
production system. In order to facilitate the planting activity, MARDI Engineering Research Centre has developed 
a semi-automatic pineapple planting machine. The machine has 3 main components, an automatic feeder, a seed 
cage and a planting mechanism. The automatic feeder is a set of 6 cups, rotated like a gun barrel, allowing the 
operator to place more than 2 pineapple suckers at a time. The seed cage holds up to 4,000 pineapple suckers 
per operation and the planting mechanism is designed to work automatically. The machine is a tractor driven 
implement requiring 3 operators, 1 for tractor handling and 2 for machine operation. The novelties of the invention 
are, firstly, the automatic feeder which automatically feeds pineapple suckers into the furrow of the soil at a precise 
and even distance.  Secondly, a moveable three-point hitch to ensure the ground wheel is still touching the ground. 
With this capability, the machine can be used on a wide range of ground terrain such as flat to slightly undulating 
surfaces. Usage of the machine will improve planting productivity by increasing the production rate and reducing 
the costs. Higher productivity would lead to a rise in income for farmers. There are two groups of users, the farmers 
and service providers. Individual farmers are more concentrated on production firms, while small farmers are 
supported by service providers. 
 
Keywords: pineapple, mineral soil, mechanisation, planting machine, semi-automatic 
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DRYING GRATED COCONUT 
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Most of the coconut processors are still adopting conventional methods in drying grated coconut. The use of a 
cabinet dryer has been seen as not economical due to its static drying mechanism and long drying process. 
Agglomeration of grated coconut during drying is also a major problem which can cause uneven drying. In addition, 
there are no available dryer suits for SMEs since most of them are in large capacity and too expensive. Therefore, 
a small scale rotary convective dryer (RCD) was specially constructed for drying grated coconut. The dryer (54 x 
61 x 63 cm) consists of an axial blower, 1 kW heater, a temperature and airflow controller and an additional motor 
to run the tumbler. The tumbler has a volume of 0.0297 m3 and is covered by 1 mm stainless steel wire mesh. It 
can accommodate 3 kg desiccated coconut at one time. Experiments were performed to determine the effect of air 
temperatures (50 ˚C and 60˚C), airflow rates (2.06 m/s and 4.13 m/s) and rotational speed (3 RPM and 6 RPM) on 
drying time and colour differences between fresh and dried grated coconut. It was found that samples of 50˚C/3 
RPM/4.31 m/s and 60˚C/3 RPM/4.31 m/s were superior in retaining its original lightness and also had a short drying 
time. In contrast, samples of 50˚C/6 RPM/2.06 m/s and 60˚C/6 RPM/2.06 m/s achieved a lower value of a*/b* with 
considerably higher drying time. In a nutshell, samples of 60˚C/3 RPM/4.31m/s can be chosen as the best 
combination parameters to achieve a higher drying rate as well as an acceptable colour quality of dried grated 
coconut. Rotary convective dryer proved to achieve a higher drying rate with uniform drying and acceptable quality 
of dried grated coconut. 
 
Keywords: grated coconut, drying rate, cabinet dryer, colour quality of grated coconut 
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Sago is one of many starches that we use in our daily consumption. The sago starch comes from the extraction of 
the pith of various tropical stems. It is called wet sago when it is in a wet form before drying. Sarawak has the 
largest plantation area of sago palms in Malaysia with small planters planting 43,426 ha and commercial companies 
owning 24,351 ha. With this massive hectarage of sago palm plantations, Sarawak is the biggest producer of this 
starch in our country producing 184,163 mt that contributes RM164.2 million to our national income. In order to 
extract the starch from the sago pith, the palm has to be chopped down and the skin removed. The pith is then 
crushed or grated and the starch is extracted from the grated pith using a lot of water. These processes are 
laborious, requires a lot of manual handling and might produce contaminated wet starch if it was processed using 
untreated water. To address these issues, a wet sago production system was developed. The system comprised 
of four main components or machines including sago log splitter, sago log grater, sago extractor and sago 
sedimentation tank. The system was developed to reduce manual labour, to increase the extraction rate of sago 
and to produce safe-to-eat wet sago. By having the system, a small sago producer can process more sago palms 
in a day, in a safe working environment and generate more income for his operation. The system could be used as 
a stop-centre for small planters to process sago palms in Sarawak. Small sago planters would benefit a great deal 
from this system. 
 
Keywords: extraction, grating, modernised technology, production, sago  
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FERTI-3: A NEW AND IMPROVED IMPLEMENT FOR FERTILIZING  
OPERATION OF SWEET POTATO AND SELECTED CASH CROPS  
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Sweet potato has become one of the major crops planted in BRIS soil especially in Kelantan and Terengganu 
because it has been recommended as an alternative cash crop to replace the tobacco plantation. Thus, Malaysian 
Agricultural Research and Development Institute (MARDI) has announced quite a lot of sweet potato varieties such 
as Gendut, Telong, Jalomas and VitAto. As a result, sweet potato plantations in Malaysia is increasing rapidly year 
by year. So, the mechanisation aspect is essential in order to facilitate the field operations for sweet potato 
cultivation in Malaysia. One of the important activities that require an implementation of machinery aspect is during 
land preparation and crop management. Therefore, a new implement with multiple operations called FERTI-3 has 
been developed. This implement is in its own class due to the versatility. It can perform three operations such as 
plant-bed making, fertilizing and mechanical weeding. In plant-bed making, it is able to perform a raised planting 
bed up to 0.55m compared to 0.3 m of existing implement, which offers a better soil aeration and fewer tendencies 
for soil compaction on the plant-bed to ensure the growth of tubers. In addition, other mechanisms have also been 
added to carry out other operations such as fertilizing and mechanical weeding through soil earthing-up which is 
performed simultaneously during fertilizing. Through the experiments that have been conducted, the theoretical 
field capacity (TFC), effective field capacity (EFC) and field efficiency (FE) were evaluated. The EFC for plant-bed 
forming, fertilizing and weeding was at 0.29 ha/hr and 0.28 ha/hr while the FE was recorded at 93.5% and 90.3% 
respectively. In terms of yield performance, the use of FERTI-3 managed to increase the total yield up to 12% 
compared to normal planting height by using existing method.  
 
Keywords: fertilizing, plant-bed making, sweet potato, mechanical weeding  
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For conventional tillage technique, heavy rain, unpredictable weather and poorly drained soils can result in delayed 
planting, low and uneven emergence, and lower yield. As an alternative to a minimum tillage method for grain corn 
planting and soils that are not well suited for no-till management, strip-tilling has been suggested. Strip tillage, 
which includes the cultivation of a narrow strip in the row area, has the potential advantage of providing an adequate 
corn seedbed (Zea mays L.) with minimal energy expenditure, thus leaving surface residues in the inter-row region 
to minimise soil erosion. The field trials were carried out at MARDI Seberang Perai, Pulau Pinang. The test was 
done using the design, construction and use of local made strip tillage for grain corn establishment. The design 
consisted of a front disk coulter with a deep wheel which cuts through grain corn crop residue, a subsoiling shank 
which is able to operate at a depth of 20 cm, a set of chop and soil till coulters, and a pressing wheel to firm and 
clean seedbeds. Machines are paired in a row with maize planting equipment. This machine is mounted on and 
above an 85 horsepower four-wheeled tractor as a prime mover. Strip tillage cultivation technique can minimise 
soil erosion, decrease the activity of fuel and machinery, conserve water usage, and increase beneficial insects 
and soil microbes in plant fields. 
 
Keywords: grain corn, unstable weather, minimum tillage, narrow strip, soil erosion 
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After the pineapple crop is 1 year 3 months old, it will be harvested and pruning process will be done before 
fertilization work begins. Normally by conventional methods, farmers use a sharp machete or sickle to prune the 
leaves because pineapple leaves and cobs have high fibre content causing the leaves and cobs to break easily. 
Conventional method takes a lot of time as a large labour force is needed which increases cost of production. In 
the 10th Malaysian plan (RMK-10), MARDI developed a machine that could prune and cut the pineapple crop 
grown in mineral soils. This machine used the concept of a lawnmower that had horizontally pointed blades with a 
high swing force. Unfortunately, the machine caused breakage of the pineapple cobs and leaves. In the 11th 
Malaysia plan (RMK-11), a new concept and prototype was developed with 2 disc type blades, powered by a 
gearbox 1:3 ratio and with adjustable height for peat soil conditions. The machine seemed have a clean-cut on 
leaves and cobs without any breakage using a 38hp tractor rubber trek powered by a PTO speed of 540 and 2,000 
rpm. The height of the cutter blades can be adjusted according to the height of the crop needed to be pruned. This 
machine was able to prune the pineapple crop easily of up to 12 inches above ground which is an ideal height 
before applying fertilizer and thus save time and reduce labour. This prototype can help large and small pineapple 
farms to prune the pineapple crop in fields that previously used conventional methods. 
 
Keywords: pineapple pruning machine, prototype, pineapple crop, pineapple suckers 
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Currently at government agencies such as MARDI and DOA, pest surveillance is done through monitoring survey 
by sampling the pest population. Sampling is done manually by visual counting which required trained and skilled 
workers. The issues with the current surveillance methods is that sampling is only done at most five times a season 
based on cropping stage. The lack of sampling frequency is mostly due to its laborious nature and lack of expertise 
in identifying the pests. To solve the issues, a light trap with an automated insect detection system could be used. 
By using a light trap, the laborious sampling methods could be avoided. In addition, the automated detection system 
does not need an expert to identify the pests. This would allow continuous monitoring throughout the season with 
minimal sampling collection. There are two main components in the monitoring system; a light trap and an image 
recognition system. The light trap acts as a sampler for the number of major winged pest populations around the 
installed area. The light box has small-sized holes which act as a filter to allow entrance of only small insects. The 
bulb was chosen based on the colour, type and intensity which attracts the most major pests besides having an 
acceptable average rated life. The image recognition system acts as a substitute for a human expert in identifying 
the number and types of trapped insects. Identification of brown planthopper (BPH) is based on differences in 
colour, wings and morphology as well as differences in BPH size compared to other species. The images are 
identified as BPH if they match certain feature filters. The number of images identified as BPH will be counted and 
displayed. 
 
Keywords: pest monitoring, rice pest, brown planthopper, imaging, automation 
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The market value of cleaned swiftlet edible bird’s nests (EBNs) is in the range of RM1,000 to RM10,000 per kg 
depending on grade, type and origin. Edible bird’s nests are popular and expensive as they are known to contain 
highly nutritious constituents including glycoproteins, amino acids and sialic acid. Today, almost all swiftlet 
industries are still relying heavily on intensive labour for the EBN cleaning process. The cleaning process is very 
tiring and exhaustive because workers have to use a lot of visual strength to find the impurities (feathers, droppings 
and dirt)  and experience hand muscle aches to pinch impurities (repetitive actions) by clipping the tweezers 
repetitively to remove impurities from the swiftlet EDN. Even the skilled workers are unable to work for long periods 
due to overuse of visual energy and hand muscles. It also takes a long time and effort to train new workers to 
become skilled and experience workers. The machine integrates a 6 axis collaborative robot, a smart vision camera 
system and a specially designed suction mechanism to clean the EBNs without the need to immerse in water to 
loosen or dissolve interwoven structures to remove impurities. With the development of this system, labour force 
is reduced by using the smart vision computer-based robot to remove impurities automatically. Moreover, EBNs 
do not need to be soaked in water and can be cleaned without changing the original shape of the nest. Most of the 
nutrients were also maintained so that it can be made into a high-value premium product. 
 
Keywords: collaborative robot, edible bird’s nest, smart vision, suction mechanism, swiftlet   
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NANOSIZING THE COLLOIDAL FERTILIZER AGGREGATES THROUGH  
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The tremendous attention given to micelles in recent technological advancements and industries is due to its 
amazingly stable and flexible physicochemical properties exhibited upon exposure to different stimuli. In view of 
the micelles application, micellar catalysis provides a means for synthesising novel and conventional materials in 
aqueous media, resulting in improved reaction rates and eliminating the need for an organic solvent. Recent 
developments such as the production of colloidal nanofertilizer includes the application of micellar catalysis to 
complex multiphase systems in which the carrier molecule plays multiple roles and interphase transport effects are 
often important. Extensive experimental and theoretical studies have provided an improved understanding of 
competitive counterion binding, the effects of reactive and inert solubilizates, functionalised surfactants and the 
use of surfactant aggregates as reaction templates. A case study of using cetyltrimethylammonium salicylate 
(CTASal) prepared from ion exchange process of equimolar mixture of cetyltrimethylammonium bromide (CTABr) 
and sodium salicylate (NaSal) is used in order to evaluate the efficiency of conventional stimuli on controlling the 
micelles’ aggregational structures. While the use of conventional stimuli such as salts concentration, temperature, 
ultrasound and shear for controlling micelle structures has been widely reported, these data are utilised based on 
the understanding knowledge of micellar catalysis technology for the production of colloidal nanofertilizer. In this 
study, the big multilamellar vesicles (liposomes) and giant unilamellar vesicle (>1000 nm) are transformed to large 
unilamellar vesicle structures (80500 nm) in the presence of ultrasonic conventional stimuli at specific 
performances. The existing idea to convert these macrosize vesicles to nanoparticles is based on the lotus effects 
of micellar aggregates. In view of the micellar catalysis technology and the principle of the chemical reaction, these 
smaller nanoparticle size aggregates offer high surface area for the reaction compared to macromolecules. 
 
Keywords: micelles, nanofertilizer, catalysis, nanoparticle, aggregate 
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The market value of cleaned swiftlet edible bird’s nests (EBNs) is in the range of RM1,000 to RM10,000 per kg 
depending on grade, type and origin. Edible bird’s nests are popular and expensive as they are known to contain 
highly nutritious constituents including glycoproteins, amino acids and sialic acid. Today, almost all swiftlet 
industries are still relying heavily on intensive labour for the EBN cleaning process. The cleaning process is very 
tiring and exhaustive because workers have to use a lot of visual strength to find the impurities (feathers, droppings 
and dirt)  and experience hand muscle aches to pinch impurities (repetitive actions) by clipping the tweezers 
repetitively to remove impurities from the swiftlet EDN. Even the skilled workers are unable to work for long periods 
due to overuse of visual energy and hand muscles. It also takes a long time and effort to train new workers to 
become skilled and experience workers. The machine integrates a 6 axis collaborative robot, a smart vision camera 
system and a specially designed suction mechanism to clean the EBNs without the need to immerse in water to 
loosen or dissolve interwoven structures to remove impurities. With the development of this system, labour force 
is reduced by using the smart vision computer-based robot to remove impurities automatically. Moreover, EBNs 
do not need to be soaked in water and can be cleaned without changing the original shape of the nest. Most of the 
nutrients were also maintained so that it can be made into a high-value premium product. 
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The tremendous attention given to micelles in recent technological advancements and industries is due to its 
amazingly stable and flexible physicochemical properties exhibited upon exposure to different stimuli. In view of 
the micelles application, micellar catalysis provides a means for synthesising novel and conventional materials in 
aqueous media, resulting in improved reaction rates and eliminating the need for an organic solvent. Recent 
developments such as the production of colloidal nanofertilizer includes the application of micellar catalysis to 
complex multiphase systems in which the carrier molecule plays multiple roles and interphase transport effects are 
often important. Extensive experimental and theoretical studies have provided an improved understanding of 
competitive counterion binding, the effects of reactive and inert solubilizates, functionalised surfactants and the 
use of surfactant aggregates as reaction templates. A case study of using cetyltrimethylammonium salicylate 
(CTASal) prepared from ion exchange process of equimolar mixture of cetyltrimethylammonium bromide (CTABr) 
and sodium salicylate (NaSal) is used in order to evaluate the efficiency of conventional stimuli on controlling the 
micelles’ aggregational structures. While the use of conventional stimuli such as salts concentration, temperature, 
ultrasound and shear for controlling micelle structures has been widely reported, these data are utilised based on 
the understanding knowledge of micellar catalysis technology for the production of colloidal nanofertilizer. In this 
study, the big multilamellar vesicles (liposomes) and giant unilamellar vesicle (>1000 nm) are transformed to large 
unilamellar vesicle structures (80500 nm) in the presence of ultrasonic conventional stimuli at specific 
performances. The existing idea to convert these macrosize vesicles to nanoparticles is based on the lotus effects 
of micellar aggregates. In view of the micellar catalysis technology and the principle of the chemical reaction, these 
smaller nanoparticle size aggregates offer high surface area for the reaction compared to macromolecules. 
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KB1 
FLUOROMETRIC GENE ASSAY FOR DETERMINATION OF E. COLI O157:H7  
USING GQDs AND CDs WITH AuNPs AND AgNPs 
 
SURIA BINTI MOHD SAAD 
Biodiagnostic-Biosensor Programme,  
Biotechnology & Nanotechnology Research Centre,  
MARDI Serdang, Selangor 
e-mail: suria@mardi.gov.my 
 
Escherichia coli (E. coli) O157:H7 is considered as a harmful bacterium which can result in severe infection to 
humans. Current detection methods are prolonged and inefficient due to extensive sample preparation and lengthy 
test procedures. Thus, there is a requirement for a simple technique which is capable of sensing E. coli O157:H7 
at high sensitivity, specific, less toxic and agile. A fluorescence quenching assay involving graphene quantum dots 
(GQDs) and carbon dots (CDs) with gold (AuNPs) and silver (AgNPs) nanoparticles for the determination of E. coli 
O157:H7 have been explored. Graphene quantum dots and CDs act as the fluorophores, while AuNPs and AgNPs 
act as the quenchers. Target oligos have been utilised to establish distance between fluorophores and quenchers 
in close proximity. The fluorophores and quenchers then complex adjacently to trigger the fluorescence quenching 
mechanism following the target oligos co-hybridisation. The complex immediately returns to the ground state by 
absorption of light without the release of photons. An excitation/emission wavelength of 400 nm/530 nm and 340 
nm/450 nm were used for GQDs and CDs respectively. The net intensity fluorescence quenching of GQDs and 
CDs was enhanced proportionally with the increment concentrations of target oligos. A linear correlation between 
the fluorescence quenching of GQDs/CDs and the logarithm concentration of target oligos was found in the series 
of target oligos concentration. The proposed method was utilised for verification of selectivity and specificity 
towards different oligonucleotide sequences and bacteria strains with satisfactory results. The practicability of the 
assay was also verified by evaluating the amplicon (fliC gene) of genomic DNA isolated from food samples spiked 
with E. coli O157:H7. It is noteworthy that the determined t-value is less than the critical t-value (tcalc <2.78) 
indicating that the developed method and real-time PCR method are comparable and in good agreement. 
 
Keywords: DNA biosensor, optical biosensor, quenching, E. coli O157:H7 
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MOLECULAR BASIS OF MICROBIAL CONSORTIUM-INDUCED DISEASE  
TOLERANCE AND GROWTH PROMOTION IN CARICA PAPAYA:  
REVELATION BY TRANSCRIPTOMICS ANALYSIS 
 
NORIHA BINTI MAT AMIN 
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Papaya dieback disease is one of the major constraints of papaya production in Malaysia since it was first recorded 
in 2003. A microbial consortium, previously isolated from different crops rhizospheres displayed an excellent anti-
quorum sensing and antagonistic activity in vitro against the papaya dieback pathogen, Erwinia mallotivora. Papaya 
plants colonised with the microbial consortium showed significant disease tolerance and growth promotion as 
exemplified by the decrease in disease severity and increase in root biomass and stem diameter. To elucidate the 
molecular basis of the disease tolerance and growth promotion, a transcriptome analysis was performed to reveal 
the global changes in gene expression induced by the microbial consortium in the leaves of papaya plants. Key 
up-regulated papaya genes identified included those involved in nutrient transport and mobilisation, cell wall 
biogenesis, cell growth and development, plant hormone biosynthesis and those associated with plant defence 
against biotic, abiotic and oxidative stress stimulus. The bacterial colonisation also triggered down-regulation of 
genes coding for transcription factors of stress signalling such as salicylic acid (SA) and jasmonic acid (JA) 
responsive genes. Our study provided an early evidence on the beneficial effects of microbial consortium to papaya 
health and immunity at the molecular level. To the best of our knowledge this is the first report on molecular basis 
of disease tolerance and growth promotion induced by the microbial consortium in papaya. Later, the consortium 
could potentially be used as a biofertilizer and a biological control agent against papaya dieback pathogens, thereby 
offering a green technology approach in papaya disease management for sustainable agricultural system. 
 
Keywords: papaya dieback, growth promotion, microbial consortium, rhizosphere, transcriptome 
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The idea of mixing multiple herbs as a single product has shown promising results in fighting non-communicable 
diseases. Two commonly grown herbs in Malaysia, Gynura procumbens (GP) and Cleome gynandra (CG) have 
been previously reported to possess health benefiting activities especially in treating inflammation. However, the 
idea of mixing both herbs as a single product and testing the formulation for anti-inflammation activity has never 
been reported before. Thus, this study was proposed to investigate the anti-inflammation activities of herbal extract 
formulations between GP and CG using 1HNMR assisted with UHPLC-ESI-Orbitrap-MS/MS metabolomics 
approach. Prior to the preparation of the formulations, samples were extracted with different ethanolic 
concentrations. The extracts were tested for their total phenolic content, DPPH scavenging and nitric oxide 
inhibitory activities.1HNMR based metabolomics approach was applied to all extracts from both herbs. Principal 
Component, Hierarchical Cluster and Partial Least Square Data Analysis revealed a good separation between the 
extracts and the corresponding metabolites identified via 1HNMR and UHPLC-ESI-Orbitrap-MS/MS. Using the data 
collected from the bioactivities and spectroscopy analysis, six formulations were designed from the best extracts. 
The results showed that formulation of 100%GP+20%CG at 3:1 ratio had the lowest IC50 but not significant 
compared to 20%CG extract alone in DPPH scavenging assay. In returns, NO scavenging assay indicated a 
significant inhibition in 100%GP+100%CG at 1:3 ratio. On contrary, 100%GP+100%CG at 3:1 ratio had the lowest 
IC50 in NO inhibition activity. The present study offered the idea on how metabolomics approach can be utilised in 
developing poly-herbal based products. By integrating the data from bioactivities studies, UHPLC-ESI-Orbitrap-
MS/MS and 1HNMR spectroscopy, a proper and standardised extract formulation can be developed. In conclusion, 
this study provided a strong justification of GP/CG herbal extract formulations as a potential anti-inflammatory agent 
in functional food prospect. 
 
Keywords: 1H NMR, anti-inflammation, herbal formulation, metabolomics, UHPLC-ESI-Orbitrap-MS/MS 
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Rice blast is one of the most destructive fungal diseases in rice crop caused by Pyricularia oryzae, which can 
reduce the rice yield by more than 50%. Fungicide is the main form of control of rice blast disease. However, 
extensive and intensive use of these agrochemicals have resulted in environmental pollution, development of multi-
resistant species, decreased food safety and side effects in non-target organisms. Therefore, the use of essential 
oils (EOs) from aromatic plants as low-risk pesticides has increased due to their antimicrobial properties as well as 
less impact on the environment. We reported here a preliminary study on the use of essential oils as potential 
antifungal agents against P. oryzae. In this study, the in vitro antimicrobial activities of nine (9) plant essential oils, 
namely, kaffir lime (Citrus hystrix), cinnamon (Cinnamomum zeylanicum), tea tree (Melaleuca alternifolia), 
lemongrass (Cymbopogon citratus), citronella (Cymbopogon nardus), paper bark (Melaleuca cajaputi), lemon 
myrtle (Backhousia citriodora), neelam (Pogostemon cablin) and garlic (Allium sativum) against P. oryzae were 
evaluated. The EOs were evaluated using the agar diffusion assay method for screening the most effective 
essential oils against P. oryzae and the agar dilution method to determine the minimum inhibitory concentration 
(MIC) of the essential oils. The results of this study revealed that lemongrass and lemon myrtle were the best 
essential oils that can inhibit the growth of P. oryzae. The MIC values for both lemongrass and lemon myrtle 
essential oils were 0.6 uL/mL. These results indicated that lemongrass and lemon myrtle essential oils exhibit 
strong antifungal activity making them potential candidates as antifungal treatment of the rice blast disease.  
 
Keywords: rice blast, essential oil, antifungal, agar diffusion assay, minimal inhibitory concentration 
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Alternative female morphologies (polyphenisms) in eusocial hymenopteran insects are bound to differential gene 
expressions rather than genetic polymorphisms, and honeybee is the best studied organism in the animal kingdom 
when it comes to alternative adult forms - queen vs. worker. Stingless bees (Meliponines) are closely related to the 
honeybee tribe; hence, our study aims to decipher caste differentiation pathways in stingless bees and elucidate 
its relatedness to other sister tribes using omics. Our current work in transcriptome and genome de novo 
sequencing on Heterotrigona itama queens is the first report published for stingless bees of Indo-
Malayan/Australasian region. These data serve as invaluable nucleotide sequence resources that enable deep 
learning of various molecular processes from H. itama especially on morphological plasticity. The transcriptome of 
the queen has been deposited in two NCBI databases; Sequence Read Archive (Accession no. SRP230250) and 
Transcriptome Shotgun Assembly (Accession no. GIIH00000000). Additionally, the draft genome has been 
deposited in the European Nucleotide Archive (Accession no. PRJEB34838). Our combined analyses on both 
nucleotide resources have successfully determined the complete set of genes participating in juvenile hormone 
(JH) biosynthesis - a conserved, master regulatory pathway for queen differentiation in social insects. The genes 
were further characterised and the identities of associated JH metabolites were identified. Subsequently, a 
preliminary in vitro study to test the effect of a synthetic JH on young female larvae resulted in queen emergence 
with up to 80% success rate. The genomics study on H. itama has contributed to the field of molecular entomology 
in Malaysia and discovery of a queen-making compound will aid in propagating new colonies of stingless bees 
sustainably and consequently reduce the dependence of local beekeepers on wild colonies. Although it was 
conducted on a lab scale, the JH test showed a promising result and can be applied for a larger scale study.  
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Papaya dieback disease (PDD) has been a significant hurdle to rejuvenate and boost the papaya industry in 
Malaysia. Among the strategies to address PDD, genetic engineering approach was embarked to develop 
transgenic papaya plants with the ability to disrupt the growth and colonisation of the bacterial pathogen, Erwinia 
mallotivora, causing PDD. The idea was to dampen the central quorum sensing system of the bacterial pathogen 
during infection, a process known as quorum quenching. Two highly potential acyl-homoserine lactonase genes, 
aiiA-SP24 and aiiA-CHB37, were isolated, characterised and introduced individually into Eksotika papaya genome 
via Agrobacterium-mediated transformation. Preliminary screening in a contained environment indicated that there 
was a considerable delay in the disease development of several transgenic papaya lines. Therefore, further 
evaluation through a confined field trial was initiated. Interestingly, a few potential transgenic lines were able to 
resist the disease development for up to 40 days post-infection (DPI). The best transgenic line, DQ-CHBL2, 
exhibited very localised water-soak at the artificial wounding sites for infection with the disease severity at Stage 1 
until 35-DPI, and eventually, recovered completely at 40-DPI. Likewise, the other two potential transgenic lines 
resisted the spreading of the disease at Stage 3 at 40-DPI, which indicated an enlarged water-soak in the main 
stem while the apical shoot remained healthy. Meanwhile, all control plants were severely infected at Stage 5 and 
died as early as 14-DPI. This extension study on the performance of transgenic papaya against E. mallotivora 
using a confined field trial proved the remarkable potential and promising outcome to revive the Malaysian papaya 
industry in the near future.  
 
Keywords: confined field trial, Eksotika papaya, Erwinia mallotivora, genetic engineering 
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Cassava (Manihot esculenta) is widely cultivated as an annual crop in the tropical and subtropical regions as a 
source of carbohydrates. Cassava provides food security against famine because of its inherent tolerance to 
stressful environments. Cassava is commonly propagated by stem cutting but can also be propagated by seed 
pollination, particularly in breeding programmes. However, seeds take longer time to develop and are less vigorous 
compared to stem cuttings. Thus, under natural conditions, seedlings will genetically segregate through cross 
pollinations. Farmers occasionally used these seedlings as planting materials, which consequently contributed to 
the genetic diversity of cassava. Genetic diversity studies provide important information in terms of predicting 
heterosis or hybrid vigorousness. Heterosis is a phenomenon whereby progenies obtained from crossing diverse 
parental lines within or between species. It yields significant increase in F1 value over mid-parent value and 
progenies obtained superior phenotypes compared to both parents. The use of molecular markers are beneficial 
to evaluate the degree of variation within an observed population, thereby enabling breeders to select for parental 
lines to be used in a breeding programme. Simple sequence repeats (SSRs) is one of the most widely used 
molecular markers in genetic diversity studies. Simple sequence repeats are co-dominant markers, multi-allelic, 
show high reproducibility rate and polymorphism levels and amenable for high throughput automation platform. 
The study showed that MARDI’s cassava germplasm had high genetic diversity with a mean heterozygosity of 
0.6560 and average polymorphic information content (PIC) of 0.5703. The number of alleles ranged from 2 to 10 
with an average of 5.5 alleles per loci which also displayed the evidence of high diversity. Therefore, it has high 
potential for crop improvement for new varieties development. There were also some accessions redundancy 
observed in the germplasm. This data can also help breeders manage their collections systematically for better 
and accurate exploitation in the future.  
 
Keywords: genetic diversity, heterosis, Manihot esculenta, polymorphic information content (PIC), Simple 
Sequence Repeats (SSRs) 
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Fusarium wilt of banana, caused by Fusarium oxysporum f. sp. cubense Tropical Race 4 (Foc-TR4), is a major 
disease limiting banana production in Malaysia. Currently, there are no effective measures to control this disease. 
Before any disease control strategies are initiated, investigating the genetic diversity and virulence of Foc-TR4 
isolates is necessary. The main objective of this study was to identify expression of Secreted in Xylem (SIX) 1 and 
8 effector genes in banana plantlet during infection with Foc-TR4. The pathogenicity test showed significant 
variation in virulence among the different Foc-TR4 isolates. T30 and T36 isolates gave the highest and lowest 
disease severity on banana plantlet, respectively. These two Foc-TR4 isolates were used to validate the expression 
of the genes by RT-qPCR to determine their potential pathogenicity factor. SIX1 and SIX8 genes were detected in 
all twenty-seven Foc-TR4 isolates from Peninsular Malaysia. Expression profiles of the SIX1 and SIX8 genes in 
the banana roots inoculated with T30 and T36 isolates demonstrated that the genes were expressed during early 
and late infection of banana plantlets. SIX1 and SIX8 were expressed after being induced by the host and may 
therefore serve as markers to detect early signs of Fusarium wilt. Other interesting results were the different 
patterns of gene expression detected in the SIX1 and SIX8 gene studies for highly aggressive (T30) and weakly 
aggressive (T36) isolates. This indicated that differences in timing and intensity of gene responses to pathogen 
infection also depend on the isolates. These findings provided an important overview of the SIX genes expressed 
in this molecular interaction of plant pathogens, which could lead to elucidation in understanding the molecular 
basis of the pathogenicity response mechanisms involved in banana plants during Foc-TR4 infection. 
 
Keywords: banana, Fusarium oxysporum f.sp. cubense, Fusarium wilt, gene expression, Secreted in Xylem (SIX) 
gene 
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Marker-assisted selection (MAS) was used in this study to improve MARDI elite rice MR219 against Bacterial Leaf 
Blight (BLB) disease caused by Xanthomonas oryzae pv. oryzae, one of the major diseases of rice. This disease 
is reported to have reduced Asia’s annual rice production by as much as 60%. BLB invasion occurred via wound 
cells caused by injuries transpired during handling, insect attack or through natural openings like stomata. The 
infection leads to noticeable lesions on leaf surfaces which reduce the green leaf area, resulting in reduction of 
photosynthesis rate, blockage of nutrient and water supply and increase transpiration rate of the plant, promoting 
cell death and desiccation of dying tissues. Currently, there is no commercial rice variety available in Malaysia that 
is highly resistant to the disease. Therefore, it is necessary to improve the resistance to BLB infection among the 
popular varieties such as MR219 by introducing a resistant gene from a donor parent. In this project, variety IRBB7 
which has the broad-spectrum BLB resistance gene, Xa7, was chosen as donor parent and backcrossed with 
MARDI elite variety, MR219 (recurrent parent).  The presence of the introgressed gene in the breeding population 
and lines was monitored through two flanking markers, ID7 and ID15. As a result, nineteen BC3F4 lines harbouring 
homozygous Xa7 gene were generated and found resistant to Xanthomonas oryzae pv. oryzae. The improved 
lines exhibited similar morphological and yield performance of the recurrent elite variety MR219. Furthermore, two 
lines, PB-2-107 and PB-2-34 were identified for their outstanding performances comparable to the recurrent parent. 
This study not only demonstrated the advantage of MAS application in the development of disease resistance rice 
lines against BLB disease but also successfully produced a new improved MR219 which can overcome the BLB 
disease problem and consequently increase local rice production.  
 
Keywords: Marker-assisted selection (MAS), Bacterial Leaf Blight, Oryza sativa, Xa7 gene, Xanthomonas oryzae 
pv. oryzae 
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The objective of this study was to determine the exposure levels of phosphine (personal and ambience) from using 
calcium carbide (CaC2) as ripening agent at mango farms in Perak, Kedah and Perlis. Calcium carbide reacts with 
moisture and releases acetylene which contains traces of phosphine impurity that gives rise to the CaC2 toxicity 
when high amounts of CaC2 is applied on raw fruits. The 172 respondents involved directly or indirectly with 
handling of CaC2 included male farmers, fruit traders and agricultural workers aged between 18 and 70. The 
ToxiRae Pro device that gave real time measurements, was used to monitor and measure the personal and 
ambience of exposure levels of phosphine among mango farm workers. The exposure limit was set for a short term 
exposure limit (STEL) at 1ppm. It was found that the mean of peak exposure of phosphine concentration at 15 min 
measurements for personal and ambience were 0.162 ± 0.195 ppm and 0.089 ± 0.131 ppm respectively, while for 
average personal exposure, the mean was 0.042 ± 0.063 ppm and 0.022 ± 0.443 ppm for average ambience 
exposure. The average phosphine personal and ambience exposure were found to be high on those at the fruit 
stall compared to the farms. The study provided novel data of phosphine released from the CaC2 reaction since 
the prevalence has been focused on phosphine generated from sources other than CaC2 due to insufficient 
literature on phosphine produced from CaC2 chemical reactions and its exposure to humans. 
 
Keywords: calcium carbide, fruit ripening, phosphine exposure 
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Capsicum annuum sp and Solanum lycopersicum L. both belong to the Solanaceae family. Chilli and tomato are 
important crops grown commercially because both crops have high economic value and are consumed daily. 
However, seeds of S solanaceae olanaceae family varies in quality and vigour. Thus, the aim of this study was to 
determine the effect of priming on germination parameters and seedling emergence of chilli cv. L5 and tomato cv. 
MAHA 18 seeds. The experiment was conducted at the Seed Quality Control Laboratory, Commercialisation 
Technology and Business Centre MARDI with a factorial arrangement of treatments in a completely randomised 
design with 3 replications. Seeds of chilli and tomato were primed with water (hydropriming) for 1 and 4 days, KNO3 
(halopriming) at 3 different concentrations (0.2, 0.7 and 1.2%) for 4 days and salicylic acid (hormonal priming) at 3 
different concentrations (50, 100 and 150 ppm) for one day at 24 ℃ while unprimed seeds were used as the control. 
The seeds were sown under controlled environment (growth chamber at 24 ± 1 °C; tissue paper) and under 
uncontrolled environment (ambient temperature of 33 – 35 °C ± 3 during the day and 20 – 23 °C during the night; 
peat moss). For high germination percentage, both germination conditions can be used regardless of priming or 
without priming treatment except for priming treatment with KNO3. Priming seeds with KNO3 should be avoided 
because all treatments have shown low germination rate, slow speed of germination and low seedling vigour index. 
To increase seedling vigour, it was recommended to germinate Solanaceae seeds in uncontrolled environment and 
primed with salicylic acid with a concentration of 100 ppm for 24 h. 
 
Keywords: priming, emergence, seed quality, seed vigour, germination 
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Crowned as “The King of Fruits” throughout Southeast Asia, durian is the most sought-after fruit in Malaysia. Its’ 
popularity has gained even more momentum with the government’s initiative for the 11th Malaysia Plan (Rancangan 
Malaysia ke-11) where special emphasis is given to 9 premium species with durian topping the list. High demand 
of fruits means an even higher demand for its’ planting material. MARDI has been producing quality durian planting 
material for the public since 2002. This study was conducted to analyse a 10-year production period (2011 – 2020) 
of quality durian clones produced by MARDI. A total of 86,978 seedlings produced and sold since 2011 included 
D2, D24, D99 (Kop Kechil), D145 (Beserah), D168 (Hajjah Hasmah) D175 (Udang Merah), D188 (MDUR78), D189 
(MDUR79), D190 (MDUR88), D197 (Musang King) and D200 (Black Thorn). Throughout that period, the highest 
seedling produced was for D197 with a total of 37,498 seedlings, followed by D168 (12,493 seedlings) and D190 
(11,942 seedlings). A total of 58,030.67 ha of durian were planted in Peninsula Malaysia in 2018. If 100 seedlings 
had been planted/ha, MARDI has contributed 1.5% seedlings planted in Peninsula Malaysia since 2011. MARDI 
mainly sells durian seedlings in sales centres at 4 MARDI stations, namely, BBshoppe (MARDI Headquarters), 
MARDI Kuala Kangsar, MARDI Sintok and MARDI Jerangau. What makes MARDIs’ durian seedling a popular 
choice by planters is the fact that all clones produced follow strict procedures certified by MS ISO 9001:2015 
certification. Seedling produced by MARDI are also certified true-to-type by using molecular marker technology 
from MARDIs’ Centre for Marker Discovery and Validation (CMDV). Pricing of the seedlings also plays an important 
factor of choice since MARDI sells durian seedlings 20 – 30% cheaper than seedlings sold at commercial nurseries. 
 
Keywords: durian, planting materials, premium clones, quality, sales 
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The MARDI fragrant rice varieties (MRQ76, MRQ103, MRQ104 and MRQ105) with 12-13% moisture contents can 
be stored at ambient temperature for 3-6 months. The milling yield and head rice recovery were about 68-70% and 
40-82% respectively. Gel Consistency (GC) is a useful index for softness of cooked rice. Soft gel is preferred over 
medium or hard gel. Generally, GC increased during storage but the level varied between 47-55 mm (3 months) 
and 43-50 mm (6 months) compared to an initial of 40-43 mm.  Both MRQ104 and MRQ105 showed an increase 
in GC.  MRQ76 and MRQ105 had low gelatinization temperature (GT) before and after storage. Rice with low GT 
required less time to cook as observed in MRQ105 which required only 15.34 min cooking time.  The elongation 
ratio (ER) in most varieties decreased with longer storage time. Elongation ratio greater than 2.00 showed that the 
rice samples elongated during cooking.  Solid loss in MRQ76 and MRQ103 decreased during storage especially 
MRQ103 which had the highest reduction at 26%. A decrease in the extractable solids in the cooking water of 
cooked aged samples was also observed. Aged rice was also more resistant to disintegration during cooking and 
the cell walls seemed more resistant to disruption during grain swelling. These results probably reflected the 
increase in water insolubility of starch. Protein solubility in water also decreased during ageing. The volume of 
expansion (VE) increased in stored rice for all rice varieties. The increase was higher by 5-11% after six months 
storage compared to 1-7% at three months storage.  
 
Keywords: fragrant rice, physico-chemical properties, gel consistency, gelatinization temperature, extended 
storage   
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Flooding is one of the major constraints to rice production worldwide. Currently, the extent of flooding events has 
increased due to unexpected heavy rains at many rice planting areas. Excess water at plant roots can cause 
serious damage or death due to oxygen restriction between the soil and the atmosphere. Recent studies identified 
that rice plants can evolve to overcome two different flood types, i.e. ‘flash flood’ (submergence tolerance) and 
‘deepwater flood’. Submergence tolerance is conferred by a major quantitative trait locus designated Submergence 
1 (Sub1) situated on chromosome 9. The plant has the ability to save its energy consumption under complete 
submergence by restriction growth and use the energy for regrowth when water recedes. This study identified 
SATYA (MRGB01521) from India which has potential as a submergence tolerant variety. It has developed a 
‘quiescent strategy’ for flash floods and possesses the Sub1 gene identified using the diagnostic marker, GnS2. 
The variety has closed similarities with the tolerant control variety, FR13A, based on plant height, tiller number and 
soil plant analysis development (SPAD) chlorophyll reading. SATYA showed low shoot elongation during 
submergence and minimal lodging after submergence. Average tiller number after 20 days of submergence for 
SATYA was reduced but not less than half compared to the sensitive control variety, IR49830. Chlorophyll 
concentration in leaves usually decreases under submergence due to ethylene accumulation which directly affects 
plant survival detrimentally. SATYA as a tolerant genotype, maintained more chlorophyll concentration after 
submergence compared to sensitive control varieties which exhibited 10 -20% reduction. SATYA will benefit 
farmers who experience flood problems and can also be introduced to the rice breeders for developing a modern 
rice variety with flood-tolerant genes. 
 
Keywords: rice, flooding, submergence tolerance, Sub1 gene, quiescent strategy 
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The genus Lepisanthes (Sapindaceae) consists of 24 species and widely distributed from India and Sri Lanka in 
the west, throughout Malaysia and to the Philippines and Papua New Guinea in the east. Out of these, five species 
can be found in Malaysia - Lepisanthes amoena, L. fruticosa, L. tetraphylla, L. rubiginosa and L. senegalensis. A 
few Lepisanthes species such as L. fruticosa and L. rubiginosa are usually consumed as food sources and used 
in traditional medicine by rural folks. Leaf epidermal characteristics, in particular, the morphology of cuticular wax 
and trichome structure can give relevant information that can be used in plant systematic classification. Previous 
studies involving Sapindaceae species from temperate regions conducted on Hippobromus, Allophyllus as well as 
on the Australasian Sapindaceae showed a diverse range of epidermal characteristics with no diagnostic 
characters.  Observation on those characteristics enumerates a lot of information that can be synthesised for 
species and genus identification and classification in various plant families, specifically those genera or families 
that showed several morphological similarities. Variation in cuticular striation, stomata structure, type of waxes and 
trichome morphology can be used in Lepisanthes species identification. Diagnostic characters were found in L. 
fruticosa via the presence of four different types of trichomes on the abaxial and adaxial epidermal surfaces. Leaf 
micromorphology showed significant taxonomic value in the genus Lepisanthes which can be used as additional 
data for species identification and this is the first report involving microstructure analysis of Lepisanthes conducted 
in Malaysia. 
 
Keywords: Lepisanthes, microstructure, Malaysia, Sapindaceae, systematic 
 
           
 
KC7 
ON-THE-GO VRT FERTILIZER APPLICATION SYSTEM 
 
IR. DR. BADRIL HISHAM BIN ABU BAKAR 
Smart & Precision Farming Programme,  
Engineering Research Centre,  
MARDI Serdang, Selangor 
e-mail: badril@mardi.gov.my 

 
The standard practice among rice farmers in Malaysia is to apply fertilizer using a single application rate for the 
whole field. However, fertility conditions vary across the field. The excess use of fertilizer leads to increased input 
cost and can be damaging to the environment. A method to apply fertilizer on-the-go while sensing the crop nutrient 
status of rice plants is described in this work. A machine learning approach was used to develop a crop nitrogen 
status prediction model. The model used spectral data from an active canopy reflectance sensor and several 
vegetation indices as inputs. The output of the model was the nitrogen status of the rice plants that was classified 
into three categories; “Low”, “Medium” and “High”. The model was then incorporated into an on-the-go variable 
rate fertilizer application system. Instead of a continuous value, the system outputs one of three discrete fertilizer 
application rates depending on the nitrogen status of the crop. System performance was then evaluated in the field. 
The results from this work showed that the model had an accuracy of 83% in classifying the nitrogen status of the 
rice plants. The results also showed that our method was able to save up to 20% fertilizer use while maintaining 
yield. These findings are important for large estate farmers who are intending to increase productivity and efficiency.  
 
Keywords: rice, fertilizer, variable rate application, machine learning, active canopy sensor 
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Guava is a tropical fruit which contains rich nutrients. It was first cultivated in Malaysia around the 80s mostly in 
the states of Johor, Perak and Sabah. In 2017, guava production recorded the highest value of RM210.7 million in 
the past 10 years. It has been listed as one of the fruits that was planted under the contract farming programme 
established in 2006 with the objective of sustaining food security as stated in the NAP (2011 - 2020). The 
participants were bonded by an agreement to produce the product accordingly in quantity, quality, type, variety, 
packaging, grade as well as period of producing for a guaranteed market. Hence, the guava farmers were evaluated 
to estimate their economics of production to sustain the supply. A total of 36 guava contract farming participants 
throughout Malaysia were interviewed to obtain information related to production costs, yields and returns. 
Financial analysis showed that the total cost of guava production was at RM42,531.78/ha/season with an average 
cost of RM1.43/kg. The cost structure showed that labour costs was the highest (52.27%). The elasticity was 
estimated at 1.08 (value of more than 1) which indicated that most guava farmers were at the level of increasing 
returns on a scale. An increase of 1% production factor increased production at a rate of more than 1%, which 
implied that the current technology practiced was still at a productive level but the combination of inputs can be 
further enhanced to produce a higher output. Guava, however, showed a decresed trend of 53% in hectarage as 
well as in production (59%) in 2018. As it was listed as a priority fruit in RMK11, the production of guava needs to 
be more comprehensive in order to sustain the production. 
 
Keywords: contract farming, guava, potential, production, trend 
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Bitter gourd (Momordica charantia L.) is also known as peria, balsam pear, bitter melon, bitter cucumber and African 
cucumber. The demand for bitter gourd appears constantly high and the production in 2018 was 14,360 metric 
tonnes (2,068 metric tonnes for dwarf bitter gourd). A study was conducted to evaluate potential hybrid varieties of 
bitter gourd. Seven local bitter gourd varieties (P10, P11, P13, P92, P93, P94, PK12), four Indian collections (P96, 
P97, P98, P101) and  a local check accession of dwarf bitter gourd (peria katak) were used in this study. The 
experiment was laid out in Serdang using randomized block design with three replications each. Each accession 
was represented by 10 plants in each replication; with a total of 30 plants for each accession. Data recorded were 
yield and related traits such as fruit weight (g), fruit length (mm), fruit circumference (mm), flesh thickness (mm), 
fruit number/plant and yield/plant. Analysis of variance was conducted using SAS statistical package. To evaluate 
the potential varieties, parental crossing which involve twenty (20) F1 hybrids were evaluated based on yield and 
related traits. It was revealed that several potential hybrids i.e. P11 X P92, P11 X P375 and P13 X P92 showed 
high yields (13.0 ± 9.5 kg/ plant, 19.0 ± 7.2 kg/ plant and 17.8 ± 4.5 kg/ plant, respectively) compared to the other 
hybrids which need further assessment. 
 
Keywords: bitter gourd, Momordica charantia, F1 hybrid, varietal development, quality 
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INTERSPECIFIC GRAFTING OF TOMATO (S. LYCOPERSICUM) ONTO  
EGGPLANTS (S. TORVUM AND S. MELONGENA) 
 
RAHAYU BINTI ANANG 
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Grafting is widely used to produce seedlings of plant species from Solanaceae and Cucurbitaceae families like 
tomato, chili, cucumber and melon. The process involves joining together two parts (a scion and rootstock) from 
different plants to form a single, living plant. Grafting is practiced exclusively on vegetable crops to address various 
issues such as controlling soil borne diseases and coping with biotic and abiotic stresses (in response to climate 
changes). A study was carried out to test different grafting techniques on tomato crops. Two grafting techniques 
used were cleft and splice grafting. Scions of temperate tomato (Baccarat) were grafted onto two eggplant 
rootstocks, pea eggplant (S. torvum) and yellow eggplant (S. melongena). The scions and rootstocks were fixed 
with clips, silicone and latex tubes. Splice grafting technique using latex tube was found the best with survival rate 
of 97%. No adventitious roots (AR) were found on the scion base after acclimatization in the healing chamber at 
relative humidity of 80% - 95%. The healing process was short at 6-7 days and the grafting process less 
complicated as it only required a single slant cut on both the roots and shoots portions of the graft. 
 
Keywords: grafting techniques, interspecific grafting, scion, interspecific rootstocks 
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GROWTH PERFORMANCE AND QUALITY OF CORAL LETTUCE UNDER  
DIFFERENT SPECTRUM COMBINATION PLANTED IN PLANT FACTORY 
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Plant factory is a new technology of vegetables production. Artificial light is the main factor in plant factory 
production system. Plants will react differently in terms of growth and quality under different quality and spectrum 
of light. Light-emitting diode (LED) technology presents an enormous potential as a source of light in plant factory 
production system for improving plant growth and quality, thus, making the system more efficient. Exposure to 
different LED spectrum or wavelength gives different character, yield and quality of crops. The growth, physiology 
aspect and quality of lettuce were studied to investigate the effects of different light spectrum (Red: blue-RB and 
Red: Green: Blue- RGB) with 12 hours of light exposure. The study was conducted in the plant factory on multilayer 
hydroponic system where the temperature and humidity were maintained at average 25oC and 65%, respectively. 
Fresh weight and total leaf area were significantly higher for lettuce planted under RGB light. Plant growth under 
RGB light was also better than RB. Photosynthesis rate of lettuce for both LED lights was optimum at 320 
umol/m2/s. Analyses on the quality of lettuce showed that the  TSS and chlorophyll contents of lettuce planted 
under RB (3.33°Brix, 243.92 mg/ml) was higher than those planted under RGB (2.92°Brix, 196.76 mg/ml). The pH 
and TTA were also significantly different for both spectrum, but not significant for ascorbic acid and TSS/TTA ratio. 
The results indicated that green spectrum can contribute to increase performance of lettuce for indoor production. 
 
Keywords: plant factory, hydroponic, LED growth light, photosynthesis rate 
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LOW OXYGEN KEEPS “MUSANG KING” DURIAN FRESHER FOR LONGER 
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In Malaysia durian is harvested when it naturally fall off the tree upon ripening. Tree-dropped ripe “Musang King” 
(D 197) durian has a short storage and shelf life. The fruit can only last for two weeks when stored at 7ºC and only 
a couple of days at ambient temperature. Longer storage life is needed to allow sufficient time for marketing to 
distant markets as well as to deal with over-abundant fruit supply issue. In this study, application of low oxygen 
(O2) atmosphere in manipulating durian fruit physiology was investigated. Low O2 reduces respiration rate and 
delays disease expression, thus extends the storage life. This study involved determination of optimum O2 level 
and storage condition for Musang King durian at low temperature. It was found that, storage under low-O2 
atmosphere, particularly 2% could extend storage life of tree-dropped ripe Musang King durian a week longer than 
that of regular air (21% O2) by suppressing disease incidence and maintaining a good external appearance. On 
the other hand, O2 level below 2% was found to be detrimental to fruit quality as it prompted anaerobic fermentation, 
indicated by considerable increase in ethyl acetate content. Being a non-chemical technique, low-O2 storage has 
great potential to be adapted by durian distributors to maintain the fruit quality longer without compromising food 
safety. Information obtained from this study also can be applied for another low-O2 related technique such as 
modified atmosphere packaging.  
 
Keywords: anaerobic, respiration, atmosphere, storage, physiology, Musang King 
 
 
 
KC13 

 
Phytosanitary irradiation (PI) treatment is used to disinfest traded commodities in preventing the introduction of 
quarantine pests. This treatment has been proven technically effective for a variety of fresh commodities and pests. 
However, the efficacy measure of this treatment does not necessarily cause immediate death and larvae may 
continue to develop to the next stage. Thus, it is very important in developing a simple and accurate method for 
detection of irradiated insect samples for quarantine purposes. Phenoloxidase (PO) enzyme plays an important 
role in the melanization and is responsible for the darkening of insect cuticle and tissue at injury sites or after death. 
This study investigated the effect of gamma radiation on melanization and PO activity of irradiated larvae of the 
oriental fruit fly, Bactrocera dorsalis (Hendel). Fruit fly larvae were irradiated at target dosages ranging from 50 to 
400Gy by using Cesium cell-137 source at the Malaysian Nuclear Agency, Selangor. Melanization rate of irradiated 
larvae was examined by observing the degree of melanization of larvae death by freezing, while PO was measured 
by the increase in optical density at 490 nm based on the conversion of L-Dopa to Dopachrome by using a 
spectrophotometer. Results on melanization test revealed that unirradiated and larvae irradiated at 50 Gy showed 
no significant differences (p <0.05) and rapidly melanized, whereas larvae irradiated with higher dosages (100 – 
400 Gy) showed a reduction rate of typical melanization after freezing and thawing. In unirradiated larvae, PO 
activity remarkably increased after 48 and 72 h of treatment. However, all irradiated larvae showed significant 
suppression compared to unirradiated larvae after 24, 48 and 72 h of treatment (p <0.05). We concluded that 
radiation induced changes in melanization and PO activity. However, PO activity measurement in B. dorsalis larvae 
had more potential, was more sensitive and a reliable indicator of irradiation treatment, which may have potential 
for validation of PI treatment of B. dorsalis. 
 
Keywords: Bactrocera dorsalis, gamma radiation, melanization, phenoloxidase, phytosanitary 
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SELECTION OF EGGPLANT GENOTYPE FOR NEMATODE MELOIDOGYNE  
INCOGNITA RESISTANCE  
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Selection for a nematode resistant genotype is important for crop improvement programme and nematode 
management. Two Solanum torvum and eighteen S. melongena genotypes were screened for M. incognita 
susceptibility and growth performance under greenhouse. Infection of M. incognita caused a root gall symptom on 
all eggplant genotypes except for S. torvum (NTH 08-0024 and NTH 08-0041). Solanum torvum genotypes were 
found to be immune and no nematode reproduction activities were detected. A resistant reaction was detected on 
genotype DINO 03-0056 and DINO 03-0200 while NTH 08-0077 was categorized as tolerant. Other S. melongena 
genotypes were found susceptible with DINO 03-0062 as the most susceptible genotype. Plant growth for all 
eggplant genotypes was significantly reduced when inoculated with M. incognita at 60 and 90 days after inoculation 
except for immune and resistant genotypes (P < 0.05). A positive correlation between nematode reproduction and 
plant growth parameters showed that M. incognita infection was affecting the growth of eggplant. 
 
Keywords: eggplant, management, Meloidogyne incognita, plant disease loss 
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Arundina graminifolia is commonly propagated through division of the root mass, seed culture and tissue culture.  
The rate of propagation via this technique is very slow and takes a long time to produce planting materials. Previous 
studies showed that the use of closed permanent immerse systems (CPIS) had been successful in accelerating 
the shoot induction of A. graminifolia. However, the rooting induction was slow and the time taken can be more 
than three months. Therefore, a study on the optimization of the CPIS system with presence of air bubbles or 
dissolved oxygen (DO) to accelerate the root induction on A. graminifolia was carried out. The results showed that 
the presence of DO in the CPIS system resulted in significant increase in shoot width, shoot height and shoots gap 
(3.15 ± 0.06 mm, 16.15 ± 1.27 mm and 10.56 ± 2.08 mm) compared to CPIS system without the presence of DO 
(2.91 ± 0.07 mm, 13.90 ± 0.83 mm and 6.66 ± 0.54 mm). In fact, the resulting shoots in the CPIS system with the 
presence of DO were also capable of producing roots (10% of rooting shoot) within a month, compared to CPIS 
system without the presence of DO that did not generate roots directly. In summary, the CPIS system, with the 
presence of DO, was able to mass propagate A. graminifolia seedlings in a short period within a month. This system 
also provides simple ways to mass propagate fruit trees, herbs and ornamental species through stem cutting. The 
CPIS facilitates easy, cheap and efficient cloning process and mass produces plantlets in a short time for 
commercial purposes. 
 
Keywords: Arundina graminifolia, CPIS, dissolved oxygen (DO), rooting, shoot-bud proliferation 
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MOBILE FORCED-AIR COOLER: A DESIRABLE SYSTEM TO MAINTAIN  
THE FRESHNESS OF PINEAPPLES  
 
NUR AZLIN BINTI RAZALI 
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Fruits and vegetables are very perishable, and they need proper handling from farm to the table. Immediate cooling 
after harvest is one of the best ways to maintain quality and prolong storage and shelf life. Rapid cooling helps to 
lower the temperature as quickly as possible to remove field heat, slow down the metabolism rate, reduce water 
loss and decay development during storage. Forced-air cooling creates a pressure gradient across two stacks of 
pallets and produces airflow between two rows of pallets. Forced-air cooling systems available in the market are 
usually attached to the cold room units. In this study, a mobile forced-air cooling system was developed to cater 
for any facility that needs a rapid pre-cooling system and to reduce the cost of buying a new unit of cold room with 
forced-air cooling attachment. Two prototypes with different suction type were developed in this study, namely, 
Prototype 1 (axial fan suction type) and Prototype 2 (centrifugal fan suction type). The latter, Prototype 2, was 
proven to be more efficient in reducing the cooling time of produce from the initial temperature to “seven-eighths” 
cools. The results showed that forced-air cooling can shorten the cooling time almost half compared to the usual 
room cooling practice. The rapid cooling maintains the quality of the pineapple by slowing down the ripening 
process (delay the colour advancement) and maintains the freshness of the pineapple bracts. 
 
Keywords: pre-cooling, field heat, cooling time, rapid cooling, postharvest quality 
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PROMISING GUAVA HYBRIDS WITH ROOT KNOT NEMATODE RESISTANCE   
 
AHMAD HAFIZ BIN BAHAROM 
Breeding Programme,  
Horticulture Research Centre,  
MARDI Serdang, Selangor 
e-mail: ahafiz@mardi.gov.my 
 
Guava (Psidium guajava L.) is one of the most common fruit that has commercial significance in Malaysia. Guava 
cultivation is becoming popular due to increasing international trade, nutritional contents and value-added products. 
Guava is a great fruit because it contains key nutrients like vitamin C, carotenoids, folate, potassium, fibre, calcium 
and iron. In Malaysia, guava can be grouped into two types, fresh eating type and processing type. White flesh 
guava is used for fresh consumption, whereas pink guava is used for processing. With the expansion of planted 
acreage, guava has succumbed to attack by root-knot nematodes (Meloidogyne incognita). Guava roots are 
hypersensitive to infestation by these nematodes resulting in tissues malformation. Control of nematodes by 
chemicals is not only costly and inconsistent, but also hazardous to humans and the environment. There is a 
pressing need to develop nematode resistant or tolerant varieties of guava as all commercially cultivated varieties 
are currently susceptible to nematode attack. Guava hybridization programme was initiated to develop F1 hybrids 
with high yield, fruit quality and resistance to root-knot nematodes. A total of 344 F1 hybrids were generated from 
previous hybridization programme. Preliminary results for fruit quality showed variation among F1 lines. Hybrid 
3137-18 had big-sized fruit (1103g) with orange flesh, hybrid 1501-2 had pink flesh and medium-sized fruit, whilst 
hybrids 0137-22, 3118-8 and 1501-1 had high TSS (> 11% Brix) with white flesh. Presently, 20% out of 344 F1 
hybrid lines have been evaluated for fruit quality and nematode resistant level. Further assessment is needed to 
determine potential and promising lines for commercialisation. 
 
Keywords: Psidium guajava, F1 hybrids, high nutrition, root-knot nematode, fruit quality 
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DOUBLE-CROSS TECHNIQUE: NEW APPROACH FOR DEVELOPING  
DIEBACK DISEASE RESISTANCE PAPAYA 
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Papaya (Carica papaya) is one of the most important export fruits in Malaysia, with 78,000 metric tonnes production 
in 2003. However, the two cultivars commonly grown in Malaysia, Sekaki and Eksotika, are very susceptible to 
papaya dieback disease (PDD), resulting in a reduced production to nearly 60% while the export value declined up 
to 70% from 2003 to 2011. Papaya production increased from 31,000 metric tonnes in 2013 to 51,000 metric tonnes 
in 2018 and yet the disease still exists and attacks the papaya plantation. Many approaches have been employed 
to combat the disease but with limited success. A double-cross method was applied for improving resistance level 
to PDD, yield and fruit qualities of local papaya through heterosis expression. Development of double-cross hybrids 
involved four phases; 1) selection of inbred parents (2017); 2) production of F1 hybrids (2018); 3) production of 
double-cross hybrids (2019); 4) assessment of double-cross hybrids (2020). Ten F1 papaya hybrids were produced 
via crossing within six elite parents. Viorica was chosen as one of the parents due to its highly tolerance character 
to PDD. The selected F1 hybrids were crossed between them and 35 double-cross hybrids were generated and 
evaluated together with Eksotika on PDD infected field. Hybrid IM [(Viorica x P15) x (Eksotika x P15)] showed 
improvement in overall desirable traits and uniformity compared to the other genotypes. Hybrid IM appeared to be 
the most well-balanced hybrid with high tolerance to PDD (2.0 out of 5.0), high yield (37.5 kg/plant/year), high TSS 
(13-14%) and moderate fruit height compared to Eksotika, highly susceptible to PDD (4.3 out of 5.0), low yield 
(12.1 kg/plant/year), moderate TSS (10-11%) and higher fruit height. Hybrid IM also produced fruit similar to 
Eksotika (700-800 g/fruit) with yellow flesh which is suitable for local and export markets. 
 
Keywords: Carica papaya, double-cross hybrid, Eksotika, papaya dieback disease, Viorica  
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Postharvest diseases of fruit and vegetables are commonly caused by several plant pathogenic microorganisms, 
including fungi and bacteria, leading to serious losses during storage, transportation and marketing. The economic 
losses due to fungal diseases in the postharvest chain are variable and not well documented, and they ranged from 
30-50% depending on the agricultural practices and location. At present, the control of postharvest decay is 
achieved by application of pre and postharvest chemical fungicides. However, consumers are worried about 
utilization of chemical fungicides since their active ingredients and co-formulants have been related to health 
problems and ecological contamination. Recently, nanomaterial treatments have demonstrated promising results 
and they are being investigated to reduce the utilization of synthetic fungicides to control postharvest rot in fruit and 
vegetables. In mango, Colletotrichum gloeosporioides and Botryodiplodia are causing postharvest anthracnose 
and stem end rot. In this study, silver nitrate (AgNO3) nanoparticle were tested in vitro at different concentrations 
(1, 10, 100 and 1000 ppm) against Colletotrichum gloeosporioides and Botryodiplodia. A reduction in spore 
germination was obtained when silver nitrate (AgNO3) was applied at 100 ppm. Mango fruits were coated with 
Carrageenan-silver nitrate nanoparticles composite coating and stored at ambient and 13°C. The overall results 
showed that the quality of mangoes coated with nanoparticles composite coating was preserved. The coating 
helped to reduce postharvest diseases of mangoes by reducing weight loss and delaying the ripening process until 
4 weeks of storage at 13°C. These results confirmed that this nanomaterial can be successfully used as an 
alternative for controlling anthracnose and stem end rot of mangoes. 
 
Keywords: silver nitrate, postharvest disease, Colletotrichum gloeosporiodes, nanocomposite 
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NEW APPROACH TO EXTEND STORAGE LIFE OF JACKFRUIT USING  
ARTIFICIAL RIPENING AND LOW TEMPERATURE 
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Jackfruit is an important tropical fruit with high commercial value but with relatively short storage life owing to rapid 
softening and decay. Storing at optimum temperature combined with packaging seems to be promising for delaying 
fruit ripening for about two weeks but also increased the risk of decay due to Lasiodiplodia theobromae during 
ripening at room temperature. Cold storage is effective for extending the postharvest life of many fresh fruits and 
vegetables. However, tropical fruits like jackfruit are susceptible to chilling injury when stored under suboptimal 
temperature (<12°C). Thus, most jackfruits are exported using air shipment instead of sea shipment in order to 
maintain the quality. Therefore, it is necessary to develop alternative, less sophisticated and low-cost technologies 
to extend the postharvest life of jackfruits. In this study, the effects of low temperature on commercially matured 
and artificial-ripened fruit with ethylene were investigated. Fruit colour, decay incidence, firmness and biochemical 
properties were measured. The control group, stored at 2 °C, suffered severe chilling injury (CI), whereas the 
combined treatment of artificial ripening, packaging and subsequent low-temperature conditioning resulted in a 
significant reduction in CI to satisfactory levels for consumer acceptance (taste, aroma and texture). The 
combination treatments were found to maintain good eating quality and less decay incidence. Thus, by reversing 
the supply chain and storing ripe and ready-to-eat fruit could potentially be used as a quarantine treatment for 
exporting jackfruits.   
 
Keywords: chilling injury, decay incidence, colour, soluble solids content 
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Cauliflower (Brassica olearaca var. botrytis) has greatly increased in demand and well recognized as an important 
vegetable. In Malaysia, cauliflower is produced from the very limited highland areas in Cameron Highlands and 
Ranau and also imported from China due to high demand. The technology of lowland cauliflower cultivation has 
also been emphasized to cater for the high local demand of this temperate vegetable, thus, enabling to reduce the 
extreme usage of limited land areas in the highlands. This study involved the determination of optimum maturity 
stage for harvesting, suitable storage condition and efficient packinghouse operation for maintaining the quality of 
lowland cauliflower from farm to table. Mature lowland cauliflower curds are at least 15 cm in diameter with 400-
450g in weight. Optimum harvesting maturity recommended at day 80-85 after transplanting maintained the best 
visual quality when stored at 5°C using stretch film wrapping for 2-3 weeks, However, after 3 weeks storage, the 
curd appeared less compact and firm and a brownish discoloration developed in some of the florets. The quality of 
the cauliflower wrapped in stretch film was better compared to unpacked (control) and paper wrapping. Thus, 
postharvest handling technology of lowland cauliflower with 2-3 weeks storage life was achieved and ready for 
commercial application. 
 
Keywords: browning, lowland cauliflower, quality, shelf life 
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Hybrid durian “15-3” and “11-11” are two potential hybrids produced from cross pollination between durian clones 
“D24” and “D98”, and “D99” and “D53” respectively. They were produced from assisted cross pollination 
programme since 1987 between local and Thai durian clones. Hybrid durian “15-3” and “11-11” were chosen from 
97 F1 hybrid durian plants produced. Durian is identified as highly self-incompatible and possessed late-acting 
incompatibility. Among durian clones that possessed this character are “Chanee”, “D24” and “Monthong”. However, 
some durian clones are not self-compatible such as “Kradumthong”. There is no information on self-compatibility 
and cross-compatibility of hybrid durian “15-3” and “11-11”. This compatibility study was conducted on both hybrid 
plants at MARDI Sintok, Kedah. Four treatments used were automatic autogamy, assisted self-pollination, open 
pollination and assisted pollination with pollens from “D99” durian clone. All treatments were done on three plants 
for each hybrid. Observations on fruit setting were made every two weeks after pollination until week 4. There was 
no fruit setting at four weeks for treatment assisted self-pollination on hybrid durian “11-11”, while 4.1 % fruit setting 
was observed in hybrid durian “15-3”.  Fruit setting from open pollination treatment was 1.3 % for hybrid durian “11-
11” and 15.9 % for hybrid durian “15-3”. There was no fruit setting for automatic autogamy treatment for hybrid 
durian “11-11”, but 2.0 % was found in hybrid durian “15-3”. Meanwhile, fruit setting from assisted pollination with 
“D99” pollens was 21.6 % for hybrid durian “11-11” and only 3.5 % for hybrid durian “15-3”. This study indicated 
that hybrid durian “11-11” was highly self-incompatible while “15-3” was relatively self-compatible. Meanwhile, 
durian clone “D99” was highly preferable by hybrid durian “11-11” to produce fruits when compared to “15-3”. This 
information is useful to farmers to determine the best planting design to initiate orchard for both hybrids. 
 
Keywords: self-compatibility, mix planting, single clone, fruit set, self-incompatibility 
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This study was conducted to identify zygotic or nucellar seedlings from Harumanis mango polyembryonic seeds 
using SSR molecular markers in relation with germination sequence and vigour of seedlings for source of true-to-
type cutting materials. The results showed that there were 3 seedlings per seed on average; ranging from 1 to 7 
seedlings. Molecular analysis of 136 seedlings (45 seeds) showed four zygotic seedlings were identified in seeds 
1, 15, 29 and 43 representing 8.9% of seeds evaluated. Most of the zygotic seedlings were found towards the end 
of germination sequence except for seed number 15 and the rest were considered as nucellar seedlings. Fitted 
logistic regression was used to analyze the relationship of genetic material in accordance with germination 
sequence of seedlings. Based on the fitted logistic regression, the predicted sequence to obtain 90% nucellar 
seedlings is 5.47. This means that, the germination sequence of less than 6 has 90% chance of getting nucellar 
seedlings compared to zygotic seedlings. Using germination sequence as reference in getting nucellar seedling for 
source of cutting materials posed some challenges. Alternatively, morphology characters such as leaf number, 
stem diameter and leaf area could also be used as references with germination sequence. The results showed that 
there were significant (p <0.01) relationships between germination sequence and all the growth variables. All 
growth variables were negatively correlated with germination sequence. This suggested that in order to have 90% 
chances of getting nucellar seedlings (germination sequence below 6), the seedlings have to exhibit several 
morphological characters; big stem girth, tall plant, high leaf number and large leaf area. Therefore, choosing 
vigorous seedlings will increase chances of getting nucellar seedlings, which can be used as cutting source for 
true-to-type planting materials or for breeding purposes. 
 
Keywords: Harumanis, morphology, nucellar, SSR markers, zygotic 
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Josapine x 53-116 (6) pineapple (Ananas comosus) is one of the potential pineapple hybrids obtained through 
hybridization between local pineapple variety, Josapine with Australian variety, 53-116. It was developed and pre-
commercialized to several medium and small-scale growers in Pontian District, Johor. Eleven thousand suckers 
were transferred to the growers in April 2014 - May 2017 for large-scale field planting. The objective of this study 
was to determine the growth performance, fruit quality and fruit production as well as marketability of the hybrid 
variety. This project also aimed to introduce new pineapple hybrid with good fruit taste and quality to the pineapple 
industry. The results showed positive response from the farmers and the fruit quality was highly favourable among 
consumers. This hybrid was also less infected by the bacterial heart rot disease (BHR) and has medium fruit size 
(1.3 - 1.8 kg) with production around 40-48 tons/ha with estimated revenue of RM78,000 per hectare. The fruits 
can be harvested 14 months after planting and the plant has many suckers as sources of planting materials (>5 
suckers/plant). The consumer study also indicated that this hybrid was comparable to MD2 pineapples in several 
features including the taste, texture, fruit colour and aroma. Therefore, this hybrid has potential to give impact to 
the pineapple industry through expansion of pineapple cultivation areas that will help to increase the income of the 
small and medium-scale farmers. 
 
Keywords: potential pineapple hybrid, large-scale field planting, yield production, fruit quality, marketability  
 
 
 
KC25 
PRESERVATION OF FRESH AND DRIED CENDAWAN KUKUR  
(SCHIZOPHYLLUM COMMUNE) 

 
DR. ZAULIA BINTI OTHMAN 
Postharvest Handling Programme,  
Industrial Crop Research Centre,  
MARDI Serdang, Selangor 
e-mail: zaulia@mardi.gov.my 

 
Cendawan kukur or split gill mushroom (Schizophyllum commune) is an edible mushroom with high potential for 
commercialization because of its delicious taste and high in medicinal and nutritional values (protein, vitamins, 
lipids, minerals). Traditionally this mushroom  grow abundantly during the rainy season. Recently, this mushroom 
has been cultivated using planting medium and can be produce all year-round. Efforts from various institutions to 
domesticate this plant were successful and this mushroom is now marketed with high price. However, basic 
knowledge and technology for postharvest handling of S. Commune are very limited. Therefore, postharvest 
handling studies were conducted to cater for the market needs.  Studies on maturity indices,  storage time-
temperature relation, packaging, drying methods and combination treatments were carried out. Significant findings 
on suitable harvest maturity, optimum storage temperature, storage life, suitable packaging, combination of 
postharvest treatments and suitable drying techniques were identified.  Studies showed that the common problems 
encountered during postharvest handling of S. commune were significant lost in moisture within 32 hours when 
exposed to ambient temperature, mixed maturity during harvesting, browning and blackening during development 
and storage and off-flavour (musty smell and urine like smell) development.  At ambient temperature S. commune 
was still edible within 10 days with acceptable taste and without foreign smell. Quality and freshness of S. commune 
was maintained 2-3 weeks when stored at 2ºC. Dried S. commune can be stored for 5 months at ambient 
temperature.  Thus, postharvest handling technology of S. commune has been developed and ready to be used 
for market distribution and industry.  

Keywords: Schizophyllum commune, postharvest, edible, maturity, storage, drying 
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Tacunan is a dwarf coconut variety which originated from the Philippines.  It was introduced to many countries as 
planting materials for farmers since 1980s. In the Philippines it is locally known as Bilaka and the fruit is bigger 
than the local Malayan dwarfs such as Malayan Red Dwarf. It is an early bearer and fruiting begins two and a half 
years after field planting. The fruits are considered large to medium with an average nut yield of 94 -100 nuts per 
palm per year in the Philippines. In this study, the yield performance of Tacunan in MARDI Bagan Datuk was 
observed to determine the suitability of Tacunan as planting material in Malaysia. Twenty Tacunan seedlings were 
planted in MARDI Bagan Datuk (MBD) in 2016 in four rows with a planting distance of 6.5 m x 6.5 m. The trees 
begun flowering in 2018 and average number of bunches harvested in every observation was 1.89. The average 
nut yield in every harvest was 11.2 nuts with 1411 g average fruit weight. Tacunan fruits were noticeably bigger in 
size and heavier in weight when compared with other dwarf fruits. Thus, the farm price of Tacunan fruits would be 
more expensive than normal dwarf coconuts. Similarly, the dehusked nut of Tacunan is also higher in weight 
compared to most dwarf coconuts. Tacunan is also preferred by coconut milk sellers and virgin coconut oil (VCO) 
producers because the higher kernel weight determines the quantity of coconut milk and oil produce.  Tacunan 
dwarf has great potential to be a high quality planting material for Malaysian farmers to replace the expensive 
coconut hybrid seedlings (RM60-RM70).  Upon completion of this study, large scale Tacunan seed gardens can 
be established to produce cheap and affordable coconut seedlings. 
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The coconut hybrid, MATAG is extremely popular among coconut growers due to its high productivity. This hybrid 
has high production of nuts approximately 25,000-30,000 nuts per hectare. However, reliable data on MATAG 
productivity is still lacking even though the economic life span of the coconut was said to be up to 50 -70 years. 
Furthermore, the specific amount of fertilizer needed to maintain their production at potential yield is still unknown. 
Due to lack of information, this study was conducted to investigate the coconut yield production with fertilizer 
enhancement. Fertilizer rates were significantly affecting the total coconut yield production in the 2nd (2018) and 3rd 
(2019) seasons. The application of NPK fertilizer (12:12:17) at rates of 0 to 3 kg/ tree/ year showed a linear positive 
response to the total production of coconut yield. In the 2nd season (2018), results indicated that increasing fertilizer 
rates from 0, 1, 2 and 3 kg/ tree/ year contributed to yield production of 7548, 9276, 11532 and 12552 coconuts 
respectively. As a comparison with the control (0 fertilizer) the production increased about 22.82%, 52.78% and 
66.29 % higher than control plant. In the 3rd season (2019) the total production volume was about 3528, 5364, 
7332 and 8244 coconuts for each treatment respectively. The yield production increased about 52.04% (1 kg/plant), 
107.82% (2 kg/plant) and 133.67% (3 kg/plant) as compared over control (0 kg/ plant). Fruit component analysis 
(FCA) also showed the application of fertilizer at 2 kg/ plant/ year yielded significant improvements in fruit diameter 
(9.81%), fruit height (8.81%), nut diameter (5.81%), nut height (5.14% ), fruit weight (20.46%), nut weight (22.11%), 
shell and copra weight (16.91%) and shell weight (30.02%). 
 
Keywords: MATAG, coconut, fertilizer, NPK 
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Mas cotek (Ficus deltoidea) is one of the important medicinal herbs in Malaysia. It is used especially for women’s 
health, rejuvenation, pneumonia, migraine, stroke, dysentery, hypertension, diabetes and blood circulation. The 
use of mas cotek in bottled drinks, medicine capsules and beverages has led to an increase in market demand. 
Information on the effects of biochemical compounds, growth and leaf anatomical changes with water stress are 
still lacking for mas cotek. For pharmaceutical applications, a consistent and high  level of bioactive compounds of 
this herb is crucial. Manipulation of water stress enables consistent or increase the bioactive compounds of the 
plant. Results from the experiments showed that plant growth was significantly affected by the cyclical water stress 
treatment. Water stress significantly reduced all growth parameters with higher reductions in longer duration of 
stress. Data showed that the responses to water stress were significantly decreased and bioactive compounds 
were significantly affected. Water stress also resulted in significant decrease in photosynthesis rate, stomatal 
conductance, transpiration rate and water use efficiency, but did not affect the chlorophyll, relative water content, 
fv/fm ratio and leaf tissues except for spongy cells. This new information can be applied to reduce cost of irrigation 
and plant maintenance and at the same time increase consistency of bioactive compounds. A higher and consistent 
bioactive compounds are advantagous especially for pharmaceutical applications. Seven days water stress can be 
considered as the best option for manipulation to induce higher production of bioactive compounds of mas cotek 
based on the duration of stress imposition. In conclusion, mas cotek plants are not sensitive to short term water 
stress and able to cope with mild water stress conditions.  
 
Keywords: bioactive compounds, growth, mas cotek, physiology, water stress 
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Purple sweet potato is one of the major plantation crops grown on bris sandy soil and cultivated mostly in rural 
areas for making local food products. Curvularia sp. is one of the facultative pathogenic causal agents of leaf 
diseases of sweet potato. A study was conducted to evaluate in vitro antifungal activities of some herbal extracts 
that can inhibit the growth of Curvularia pathogens, causing leaf spot disease in purple sweet potato plants (Anggun 
variety). Herbal extracts such as black pepper, garden croton, garlic, tobacco, turmeric and booster plant were 
used for screening against Curvularia sp. using poisoned agar technique. Based on the preliminary screenings, all 
treatments were repeated by selecting only potential herbal extracts (garlic, tobacco, black pepper and plant 
booster). There were 10 treatments with single extract or combination of extracts used in this study. The results of 
antifungal activities were reported in terms of inhibition of mycelial growth of the test fungus. Out of the10 treatments 
used, three treatments showed significantly high antifungal activities against the test pathogen based on the 
poisoned agar technique within 7 days (T1, T7 and T8).  Treatment 7 showed the highest mean percentage of 
inhibition which is 84.974%, followed by Treatment 1, 84.591% and treatment 8, 84.549%. Treatment 2, 3, 5 and 
6 showed moderate inhibitions (50-79%) while T4 had the lowest inhibition (<50%). These three treatments 
contained garlic extract indicating that the active component in garlic (allicin) can inhibit the growth of Curvularia 
sp. The study indicated that a combination of garlic, black pepper and plant booster has strong antifungal activity 
against Curvularia sp. 
 
Keywords: antifungal, Anggun, black pepper, Curvularia sp., garlic, purple sweet potato 
 
 
 
 

 



77

KC30  
‘BIO-KILLER’ FOR COCONUT LEAF BEETLE (BRONTISPA LONGISSIMA) 
 
WAN KHAIRUL ANUAR BIN WAN ALI 
Pest & Disease Programme,  
Industrial Crop Research Centre,  
MARDI Serdang, Selangor  
e-mail: wkhairul@mardi.gov.my 

 
Brontispa longissima (Chrysomelidae: Coleoptera) is identified as one of the major pests of coconut palm. The 
widespread use of insecticides without control will cause negative impacts on the environment, consumer health 
and natural enemies of the insect pests. The introduction of biopesticides is a great initiative to reduce the negative 
impacts due to long term usage of chemical insecticides. Therefore, a study was conducted to determine the 
effectiveness of selected plant extracts to control B. longissima and the results were compared with a chemical 
insecticide. Seven plant extracts used were from hempedu bumi (Adrographis paniculata), kapal terbang 
(Chromolaena odorata), serai wangi (Cymbopogon nardus), jatropha seed (Jatropha curcas), peria katak 
(Momordica charantia), garlic (Allium sativum) and belalai gajah (Clinacanthus nutans). The effectiveness of these 
plant extracts were compared with a recommended insecticide, Nurelle® (0.05% a.i.: Cypermethrin + 
Chlorophyrifos) as a positive control and an untreated check as a negative control. They were tested against the 
larvae, adult males and females of B. longissima second generation (F2) reared in the Entomology Lab, Industrial 
Crop Research Centre, MARDI, Serdang. Different concentrations of the plant extracts at 1.0, 0.5, 0.25 and 0.125% 
were applied using bioassay method and field applications. The results showed that the concentration factor of the 
different active ingredients in the plant extracts (P <0.05) affected the percentage mortality of B. longissima. The 
interaction between insecticides concentration factor and mean of insect stages also affected the percentage of 
insect mortality. An increase in the concentration (%) of active ingredients increased the percentage of insect 
mortality at all stages of insect. Interestingly, all of the insecticides with different (%) concentration factor of active 
ingredients were able to kill B. longissima except for control. The percentage of mean mortality of B. longissima 
increased significantly (P<0.05) when the concentration of active ingredients increased in all types of insecticides 
and treatment methods. As a conclusion, the foliar spray method using formulation Y in field application (mixture 
of garlic, jatropha seed, kapal terbang, serai wangi and peria katak) had the potential to be a bio-killer against B. 
longissima.  
  
Keywords: bio-killer, biopesticide, Brontispa longissima, coconut leaf beetle, insecticides  
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The tetrazolium (TZ) test is a rapid and effective method for evaluating viability in seeds using minimal equipment. 
This test is reliable and accurate thus making it an essential part of seed quality control in laboratories. It can be 
conducted in a short period of time as results can be obtained within one to two days making it advantageous to 
test seed species that require a long time to germinate due to dormancy. The purpose of this study was to determine 
the most suitable method of TZ test and its efficiency in verifying viability in sorghum seeds. Hybrid sorghum seeds 
were used in this study. Seeds were subjected to different treatment of TZ solution concentrations (0.1%, 0.5% 
and 1.0) and kept in the dark for 3 time periods (3, 4 and 5 hours) at 26°C with four replications of 30 seeds per 
treatment. The best method to evaluate sorghum seed viability through TZ test was identified using 0.1% 
concentration with 3 hours immersion. A total 15 hours is needed to complete the whole TZ test process which 
includes seed preparation, treatment and evaluation. This method is very much quicker than standard germination 
test which takes at least 7 to 14 days to complete. The TZ test helps growers to cut short time for testing before 
planting and is very easy to be conducted. In addition, this technique can be applied on all living seeds including 
dormant and nondormant and provide consistent data for the assessment of viability and vigour of sorghum seeds. 
The results also indicate that reducing the preconditioning period is feasible and represents an important step in 
permitting faster decisions in seed quality control programme.   
 
Keywords: rapid method, sorghum, tetrazolium test, viability, vigour 
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Seed enhancements via seed coating are used to improve seed delivery during planting, increase seed 
germination, stand uniformity and seedling growth and help to protect seed from disease infection. The primary 
way of enhancing seed performance is through the addition of agrochemicals dressing or slurry on seeds. The 
disadvantages of this method are the non-uniform coating of the material on the seeds and dust-off during transport 
and handling. Currently, film-coating methods have been developed to overcome these problems. Coating seeds 
with liquid-based polymeric adhesives improve the adherence of agrochemicals on seeds. However, most synthetic 
polymers are not friendly to the environment because a substantial amount of the polymers which remains in the 
soil takes a long time to degrade. Thus, natural polymers originated from plants or biological sources have been 
used as seed coatings to substitute synthetic materials because of their eco-friendly characteristics and production 
of nontoxic residues when these materials biodegraded in soil. Biopolymers can act as seed stabilizing and 
protecting agents from biological and environmental stresses, enhance the nutrient absorption by plants resulting 
in plant growth promotion and yield improvement. In this study, the effects of two biopolymer-based formulations 
on germination, germination rate, germination uniformity, and seedling growth of maize were investigated. Seeds 
were coated with different concentrations of biopolymers. Biopolymer coating improved the germination 
percentage, germination rate, and uniformity with no reduction in total germination of coated seeds as compared 
to the control. Shoot length, seedling vigour index and dry weight of biopolymer coated seedlings were significantly 
higher when compared to control. In general, the biopolymer coating formulations also help in the control of fungi 
diseases in seeds. Thus, the application of biopolymers as seed coating agents enhanced the seed quality in terms 
of physiological and phytosanitary properties. 
 
Keywords: biopolymer, coating, germination percentage, seedling growth, phytosanitary 
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In conserving plant genetic material, particularly seeds, it is important to know whether the species shows orthodox, 
intermediate or recalcitrant seed storage behavior. Baccaurea polyneura and Baccaurea motleyana or their 
respective common name jentik-jentik and rambai which belong to the Phyllantaceae family are some of the 
indigenous crops in Malaysia. Currently, no other means of propagation is feasible for these species except via 
seed. Since Baccaurea species produce fruit seasonally, there is a need to store the seeds to ensure production 
can be carried out all-year round. However, information on storage methods of these seeds is still lacking. The 
protocols for classification of seed storage behaviour include seed desiccation tolerance aspects to low moisture 
contents (MC). We discovered that seeds of rambai (B. motleyana) took longer time to be desiccated and are more 
sensitive to desiccation as compared to jentik-jentik (B. polyneura). This is indicated by deterioration of its viability 
and vigour as desiccation progressed. Desiccating the seeds from 30% to 20% MC did not significantly reduce the 
germination percentage in jentik-jentik. In rambai however, desiccation from 30% to 20% MC significantly reduced 
germination percentage from 98.75% to 27.5%. Further desiccation to 10% MC significantly reduced the 
germination percentage to 11.25%. Moreover, none of the seedlings germinated at 20% and 10% MC were 
categorized as normal seedlings. With these attributes, in terms of seed storage behavior, rambai can be classified 
as recalcitrant while jentik-jentik as intermediate, with regards to desiccation tolerance. This information would be 
useful to conservation scientists, breeders and nursery operators in handling seeds of these two species for storage 
and propagation purposes. 
 
Keywords: Baccaurea, desiccation sensitivity, seed quality, seed storage, indigenous fruits 
 
 



79

KC34 
ERIOPHYID MITES: POTENTIAL THREAT TO COCONUT INDUSTRY  
IN MALAYSIA  
 
NOR AHYA BINTI MAHADI  
Pest & Disease Management Programme,  
Industrial Crops Research Centre,  
MARDI Bagan Datuk, Perak  
e-mail: ahya@mardi.gov.my  

 
Eriophyid mites are microscopic mites that often go undetected due to their cryptic behaviour that dwell underneath 
coconut perianth. Besides early abortion and deformation of young nuts, symptoms of infestation can be seen 
clearly through scarring on the surface of the coconuts. In Malaysia, eriophyid mite infestation has never been 
highlighted as the damage was thought to be insignificant. However, recent claims by farmers who sell young 
coconuts as fresh drinks mentioned that it causes major loss as they could not sell the coconuts at market price 
due to the damage symptoms. A study on the effect of this pest’s infestation on selected coconut varieties 
(Aromatic, Nias and Catigan dwarfs) was done in Bagan Datuk to evaluate the damage potential as well as its 
infestation status. Findings of the study revealed that pest incidences were high (>50%) on all three coconut 
varieties observed. Different coconut varieties showed different levels in the severity of damage per nut. The 
Aromatic dwarf had the highest severity of damage at 29% and 4% when evaluated using both Sousa and Galvao 
scales, respectively. However, visual observation showed that these severity levels did not cause early abortion 
but sufficient to cause scarring and nut deformation. Severity of damage was not affected by nut sizes when 
measured using Sousa scale (P=0.69), but it was significant when measured using the Galvao scale (P<0.001). 
Mites populations between varieties were also different (P<0.05) with the highest population recorded on Catigan 
followed by Nias and Aromatic dwarf. These results suggest that Aromatic dwarf coconut is more susceptible to 
eriophyid mite damage compared to Nias and Catigan. Higher severity of damage symptoms on nut indicates lower 
current mite populations and vice versa. Thus, control measure is more appropriate to be implemented at lower 
levels of damage symptoms which harbour more mites. 
 
Keywords: coconut, Cocos nucifera, eriophyid mites, infestation level, population 
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Site specific nutrient management (SSNM) is an approach based on rice nutrient requirement under intensive 
production systems. The SSNM method can be used as a guideline to manage fertilizer application such as nitrogen 
(N), phosphorus (P) and potassium (K) at specific application rate based on the crop requirement. Presently, this 
approach has not been fully utilized according to location and season which is being specified based on variety, 
weather and crop management. Several studies were conducted in Estate PPK Sungai Limau Dalam, Batu 17, 
Yan, Kedah from 2016-2019 to establish the fertilizer application technologies with the following sequence of 
studies: i. Soil fertility determination and mapping according to areas, ii. Development of specific nutrient fertilizer 
application technologies and iii. Large-scale evaluation of specific nutrient fertilizer application technologies. These 
studies established the soil fertility map and site specific NPK fertilizer application packages. One of the benefits 
derived from these packages was a reduction (11.7%) in the rate of nitrogen applied in comparison to the current 
subsidized package. Thus, this indicated that this fertilizer packages can be implemented in the designated mapped 
areas. The packages also helped to optimize the use of fertilizers effectively (N rate fertilizer distribution for all 
stages = 20%, 30%, 30% and 20%). From economic and social view, large scale implementation of these packages 
by farmers has the potential to contribute surplus as much as RM 362.47 per hectare compared to current 
subsidized package, mainly due to more efficient use of fertilizer which consequently lead to yield increment. 
Hence, these findings can be benefitted by MADA, DOA and approximately 1000 farmers in the 300 ha mapped 
areas by utilizing this localized specific fertilizer application packages. 

Keywords: fertilizer package, rice, nutrient requirement, SSNM, yield increment 
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Poor cross-pollination or out-crossing between parental lines is a major constraint in hybrid rice seed production. 
The reason is due to poor panicle exertion of cytoplasmic male sterile (CMS) lines. Application of exogenous 
gibberellic acid (GA3) was proven as a significant approach to improve panicle exertion and it has been used widely 
in hybrid rice producer countries. In Malaysia, 50 g/ha of GA3, equivalent to 100 mg/L, have been recommended 
to be used in local hybrid rice seed production. However, the concentration was used 20 years ago on imported 
hybrid rice lines. Since Malaysia has successfully developed a semi local hybrid rice parental line with slightly poor 
panicle exertion, this study was conducted to determine the appropriate concentration of GA3 to be applied to our 
local CMS line during hybrid seed production and its effects on plant growth and yield performance. Four 
concentrations of GA3 have been applied to both 0025A CMS and 0025B maintainer lines when 10% of the panicles 
emerged from the sheath. The results showed that application of GA3 significantly affected plant height, panicle 
exertion rate, seed setting, grain yield and harvest index of 0025A CMS. The internode of 0025A CMS also showed 
some similarities and variations between the untreated and treated plants. Application of GA3 at concentrations of 
15 and 30 mg/L is recommended to improve panicle exertion of 0025A CMS during CMS seed multiplication.    
 
Keywords: exogenous gibberellic acid, hybrid rice, out-crossing rate, panicle elongation, CMS 
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Rice blast caused by the fungus Pyricularia oryzae, is the most destructive disease of rice in Malaysia which is 
responsible for yield loss in the epidemically suitable areas and crop seasons. Estimated yield loss due to blast 
disease was approximately RM 4, 000/ha. Cultivation of resistant plant varieties is an effective way to manage the 
disease. However, extensive use of those varieties has led to resistance breakdown after a few seasons of release. 
This outcome was due to the emergence of new virulent or changes in the dominant pathotype in the rice fields. A 
study was conducted to characterize P. oryzae isolates based on morphological characteristics, pathotype 
identification through Malaysian Differential Varieties (MDVs) screening and genetic variability using DNA 
fingerprinting in order to monitor the variability of the blast pathogen in Peninsular Malaysia. To combat these 
identified pathotypes in the field, resistance genes to be incorporated for development of new blast resistance 
varieties were estimated by conducting virulence analysis of selected pathotypes against monogenic lines (IRRI 
bred blast resistance lines – IRBLs). Pathotype variability has indicated that P7.0, P1.0, P0.0 and P9.0 were the 
major P. oryzae pathotypes identified. They were mostly isolated from MR220CL2, MR263 and MR219 rice 
varieties. Hence, this would become an indication of resistance breakdown on these varieties considering the 
cultivation of these popular varieties has dominated more than 50% of the rice planted areas in Peninsular 
Malaysia. In terms of genetic variability, there were linkages between the DNA fingerprinting patterns and the 
pathotypes identified of which the isolates from the same pathotype were grouped into one cluster. Furthermore, 
virulence analysis study indicated that Pik, Pi9, Pii, Pik-p, Pik-h and Pish were among the candidates of resistance 
genes to be incorporated for the development of new blast resistant varieties by rice breeders. 
 
Keywords: rice blast, Pyricularia oryzae, pathotype, blast resistance gene, resistant variety 
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The cultivation of traditional rice varieties is widely practiced in Sarawak. Lack of irrigation and drainage 
infrastructure, mechanisation and exposure to the latest technology, use of modern varieties with better yield 
potential and shorter maturation period has affected the rice self sufficiency level in Sarawak which is only 50%. 
However, in order to assist the farmers in optimising the yield from traditional rice cultivation, agronomic 
management of these varieties is essential while comprehensive solutions to the issues are resolved. Furthermore, 
different varieties need specific agronomic management to express their best potential in determining the yield 
responses to plant population and nutrient requirement. Therefore, studies on cultural practices (seedling age, 
number of seedling/point and spacing) and fertilizer requirement for traditional variety, Padi Mamut, have been 
carried out in Batang Lupar, Sarawak. Results showed that 30 day-old seedlings and 3 seedlings/planting point 
with a planting distance of 30 cm are recommended to ensure better crop density, increase productive tillers and 
number of spikelets/panicles and thus the yield. The yield of Padi Mamut which ranged between 48% to 168% was 
significantly higher compared to the other treatments. For fertilization, the recommended total NPK was 64:84:57 
kg N, P2O5 and K2O/ha with four application times at 5, 50, 75 and 100 days after planting (DAT). This will ensure 
farmers to obtain yield of at least 3 t/ha. Prior to this study, most farmers who received subsidized fertilizer under 
SBPKP was not well-informed on the precise fertilizer application time and rate. These findings are important in 
helping the local farmers in optimising their production in a more sustainable approach. Moreover, these findings 
also will be useful to local relevant agencies such as Sarawak Agriculture Department and IADA Batang Lupar in 
assisting their farmers.  
 
Keywords: agronomic management, Batang Lupar, Padi Mamut, traditional variety, yield  
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Silicon (Si) fertilization is now seen as a sustainable alternative to provide tolerance to biotic and abiotic stresses 
as well as improvement in crop yield. However, very little information has been consolidated on the use of Si 
specifically for rice in Malaysia. The present study shows the role of silicon in suppressing panicle blast and how 
Si improves grain yield for local rice variety. Si deposition in panicles for susceptible variety, MR 263, significantly 
increased with application of Si at 240 kg/ha but not in MARDI Siraj 297 when compared to untreated plants. 
However, Si deposition in MARDI Siraj 297 in average was higher than in MR 263. This indicated that rice variety 
resistant to blast, such as MARDI Siraj 297, has high Si deposition in the panicles. Meanwhile, increment of Si 
deposition in susceptible variety, MR 263, strongly suggests that Si acts as a physical barrier in panicle epidermis 
to prevent fungal penetration. Grain yield of rice is influenced by sink size and/or source size. Sink size is 
determined by spikelet number per unit area which is also known as yield potential while source size for grain filling 
involves accumulation of non-structural carbohydrate (NSC) at heading stage. This study revealed that silicon 
application at 200 kg/ha increased NSC content in paddy leaves and panicles. In addition, increment of grain yield 
was due to significant nitrogen uptake at panicle initiation stage of which nitrogen was used for grain filling. Thus, 
silicon application between 200-240 kg/ha can effectively reduce panicle blast disease by 24% and enhance rice 
grain yield around 11%. It is also an alternative to fungicide application in managing blast disease and may help to 
avoid environmental pollution and health hazards.  
 
Keywords: grain yield, grain filling, non-structural carbohydrate (NSC), rice blast, silicon  
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Rice is Malaysia's most widely grown and consumed cereal. Crop yield performance needs to be increased 
sufficiently and sustainably to satisfy the rising demand. Chitosan is a natural polysaccharide biopolymer that 
promotes growth and increases plant yields. However, very few studies had been conducted on chitosan-related 
effects on local Malaysian rice varieties. In the present study, seed priming technique with chitosan was explored 
to investigate its effects on crop growth and yield performance of local rice variety, MRQ76, at two different locations 
in Kelantan, namely, Bachok (L1) during main-season in 2018 and Kadok (L2) during off-season in 2019. The 
treatments used in the study were seed priming with chitosan (T2) and normal hydro priming with non-chlorinated 
water as control (T1). Growth data were collected at three different plant age, 40, 70 and 100 days after sowing 
(DAS) and yield data were collected at harvest. Results from factorial analysis between treatments and plant age 
indicated there was significance interaction on plant height and number of tillers at L1 where the plant height and 
number of tillers increased during growth. Seed priming with chitosan showed significantly higher growth 
parameters in both locations, except for SPAD reading at L2. Yield-contributing parameters of T2 at L1, namely, 
1000-grain weight and panicle length were significantly higher by 5 and 12%, respectively. At L2, filled grains, 
1000-grain weight and panicle length of T2 were significantly higher by 26, 14 and 2%, respectively, compared to 
T1. Rice yields in plots with treatment T2 was found significantly higher at L1 (20%) and L2 (36%) compared to T1. 
Thus, it can be concluded that Chitosan seed priming enhanced growth and yield-contributing parameters in rice, 
resulting in improved yields at both locations. 
 
Keywords: chitosan, growth performance, rice, seed priming, yield performance 
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Hill rice is widely cultivated in Sabah and Sarawak with an estimated total area of more than 50,000 hectares. 
There was no specific assistance from the federal government for hill rice farmers before Skim Baja dan Racun 
Padi Bukit (SBRPB) was introduced in 2015. Under the scheme, registered farmers received 200 kg/ha of NPK 
compound fertilizer (15:12.5:17.5:1+TE+HA+NUE) to be applied at 15 days after emergence (DAE), 15 litres/ha 
liquid Nitrogen fertilizer with application at 45 and 85 DAE respectively, and weedicide (glufosinate ammonium 
18%) for land clearing. Variable rice yields were reported from these areas even with application of fertilizer due to 
the vast, scattered and hilly conditions of the cultivation areas. Multiple fertilizer application has also been reported 
to burden the farmers because of steep topography, resulting in farmers to either skip the fertilizer application or 
applied it by broadcasting which has major effect on the nutrient uptake because of surface run-off. Therefore, a 
study consisting of five fertilizer treatments (T1: Control with no fertilizer; T2: SBRPB; T3: NPK SBRPB + CRF Urea 
43%; T4: Controlled released fertilizer (CRF) and T5: MARDI’s Manual) with various application timing has been 
conducted in Sabah and Sarawak to evaluate their effects on the growth and yield of padi bukit. From the results, 
application of CRF at 150 kg/ha which was mixed with the seeds and dribbled together in the same hole showed 
higher yield at both plot in Sabah and Sarawak. In Sabah, this treatment resulted in yield increment of 32.2% (2.97 
t/ha), while in Sarawak the yield was significantly higher by 56.0% (2.63 t/ha) compared to the SBRPB (T2). 
Furthermore, the application of CRF fertilizer was done only once compared to SBRPB (3 times); T3 (2 times) and 
T5 (5 times). This will reduce the burdensome and labour cost for fertilizer application.    
 
Keywords: application time, CRF, Sabah, Sarawak, SBRPB 
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Good Laboratory Practice (GLP) complied residue study would ensure acceptance of study data by international 
bodies or regulatory authorities especially in developed countries. MARDI and Department of Agriculture (DOA), 
representing Malaysia, were tasked to conduct residue studies of pyriproxyfen on mango and papaya in 2012-
2015. These studies were internationally funded to generate residue data under the Good Laboratory Practice. 
Prior to the implementation of the supervised residue trials, capacity building on generating residue data according 
to GLP was conducted for project members in 2012.  Supervised residue field trials of SCEA Admiral EC (active 
ingredient: pyriproxyfen) in mango and papaya farms were conducted to determine residue magnitudes for the 
purpose of setting of Maximum Residue Limits (MRL) of pyriproxyfen on mango and papaya. Six and three 
supervised residue field trials were conducted in mango and papaya farms, respectively. Pyriproxyfen was 
determined to be effective to control scales.  SCEA ADMIRAL EC (active ingredient: pyriproxyfen 11% w/w) was 
applied in two applications to experimental plots (mango and papaya) with retreatment period of two weeks.  Mango 
and papaya samples were taken at 0, 1, 3, 7 & 14 days after last application of pesticides.  Samples were sent to 
Department of Agriculture, Kuala Lumpur for residue determination.  No residue of pyriproxyfen was detected in all 
the sampling intervals in mango trials.  However, in papaya trials, pyriproxyfen was detected in the range of <0.01-
0.183 mg/kg.  The residue data were submitted to WHO/FAO Joint Meeting on Pesticide Residues (JMPR) for 
evaluation (part of Codex MRL setting). Codex MRL of pyriproxyfen-papaya was established in 2019 following 
JMPR evaluation and subsequent recommendation to Codex Committee on Pesticide Residues (CCPR) in 2018.  
In 2019, JMPR recommended to CCPR for establishment of Codex MRL of pyriproxyfen on mango. However, due 
to Covid-19 pandemic, CCPR meeting has been postponed to 2021.      
  
Keywords: supervised residue field trials, pyriproxyfen, mango, papaya, Maximum Residue Limit 
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Selenium (Se) is important to human health and it can be obtained from various food sources such as vegetables. 
However, vegetables were found to have the lowest Se content among Malaysian food sources (≤0.1 µg/g). 
Therefore, Se biofortification programme for vegetables is necessary but it has never been attempted in Malaysia. 
Biofortification, a process used to increase essential nutrients beneficial to human health in edible parts of plants, 
can be achieved through fertilizer application. Selenium fertilization of food crops is an interesting topic to study 
because of the narrow gap between its nutritional and toxicological levels. Selenium biofortification must be 
performed under optimum condition taking into account factors such as plant types, Se speciation applied, soil clay 
content, competing ion and application time. This study was done with the aim of identifying efficient Se fertilization 
management for the production of Se-biofortified green spinach. Selenium fertilization uses two types of Se 
species, namely, selenite, Se (IV) and selenate, Se (VI). Based on this study, although Se is not an essential 
nutrient for plant, the positive effects of Se application on spinach growth was observed. With optimum Se 
accumulation in leaves (≥20µg/10 plants) and stems (≥3µg/10 plants), application of Se in the form of Se (IV) 
solution equivalent to 120 g/ha Se at 14 days after planting has been identified as an effective Se fertilization 
strategy for producing Se-biofortified green spinach. This approach can be used by Malaysian farmers to produce 
premium quality Se enriched vegetable, and if eaten, these plants can reduce Se deficiency in humans. Nowadays, 
health awareness has increased and consumers’ propensity to pay a premium price for healthy food crops is 
increasing. In addition, it also provides a higher source of income for farm owners and at the same time, encourages 
a more positive economic impact. 
 
Keywords: selenite, time of application, toxic level, Se biofortification, green spinach 
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Coconut palm (Cocos nucifera L.), which belongs to family Arecaceae, is an important multipurpose perennial crop 
and has significant economic importance to our country. The long-life span and high cost of production involved in 
establishing a coconut plantation necessitates the selection of good quality seed nuts and seedlings. Selection of 
high quality and disease tolerant planting materials are the key factors for successful coconut cultivation  because 
the performance of the coconut trees can only be evaluated after 10-15 years of planting, Grey leaf spot is one of 
the major coconut leaf diseases in coconut nursery caused by the fungus Pestalotiopsis sp. In this study, an eco-
friendly approach using local beneficial microorganism, Streptomyces spp., as a biological control agent was 
evaluated in vitro and in vivo for controlling the fungus. Double petri dish assay was evaluated in vitro, while the 
glasshouse trial was conducted in vivo. The results showed S. fumigatiscleroticus have highest suppression 
towards Pestalotiopsis sp. colony up to 60.5% in vitro. Glasshouse evaluation also recorded significant reduction 
of disease percentage on coconut seedlings. Streptomyces fumigatiscleroticus was observed to have the highest 
control on grey leaf spot disease with 81.24% differences in disease percentage compared to the control. 
Therefore, this Streptomyces was formulated as ‘CocoGuard’ to enable stability, efficacy and longer lasting effect 
in controlling Pestalotiopsis sp. in coconut nurseries and plantations. This formulation has great potential as a 
biological control agent for grey leaf spot disease of coconut and thus produces healthy coconut seedlings in the 
future. 
 
Keywords: coconut, disease, Streptomyces, Pestalotiopsis sp. 
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A significant increase in agricultural fertilizer application is one way to produce global food in a massive quantity. 
However, application of conventional fertilizer at high rates and continuously in the agriculture sector has caused 
serious environmental issues globally such as eutrophication. Controlled release fertilizer (CRF) has become one 
approach in agricultural nutrient management as their mode of action in supplying nutrients to crops is gradual and 
in a controlled manner. Among this CRF, the polymers have been widely used as their coating materials. These 
polymer materials are mainly divided into two categories according to the solvent type used in CRFs production, 
viz. organic-solvent-dissolvable-polymers and waterborne-polymers. The latter are relatively cheap and 
environmentally non-toxic during production (prevent organic solvent volatilization during fertilizer production) and 
most of them are biodegradable. Therefore, in this study, biodegradable polymers with adjustment with biochar 
and zeolite were introduced onto granulated fertilizer as coating materials for smart fertilizer. Biodegradable 
polymers derived from corn/tapioca starch and polyvinyl alcohol with various rates had been synthesized and their 
behaviour towards water had been characterized. The process of coating the fertilizers with these biodegradable 
polymers was conducted in our small-scale fertilizer design workshop. Nutrient release test of the coated fertilizers 
was also done in both water and soil. Various formulations were chosen as treatments in a plot testing in MARDI 
Pontian to evaluate the effectiveness of the prototypes on pineapple in peat soil. Data such as growth performance, 
plant nutrient content as well as soil chemical analysis were collected and analysed. Results showed that coating 
fertilizers gave some improvement in growth performance by increasing 12 per cent of number of leaves compared 
to conventional fertilizer. This prototype fertilizer may be one of the approaches in combating the environmental 
pollution in soil and water by reducing the nutrient leaching in water and eutrophication.  
 
Keywords: coating material, environmentally friendly, biodegradable polymer, pineapple, peat, CRF 
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Climate change has brought an alarming situation in the scarcity of freshwater for agriculture due to global water 
crisis, climate variability, drought, increasing demands from the industrial sectors and contamination of water 
resources. In Malaysia, 75% of freshwater is for agriculture irrigation systems mainly confined to irrigated rice 
production which is normally grown under flooded conditions. This creates an anaerobic condition which increases 
the activity of methanogenic bacteria that produces a potent greenhouse gas (GHG), methane (CH4). Therefore, 
an adaptation strategy through water management system has been developed to reduce water input for irrigation 
and mitigating CH4 emissions. Results indicated that maintaining an irrigation system at saturated conditions did 
not cause significant reduction in the plant physiological and growth parameters. It also sustained similar soil 
moisture content required by the plants as in flooded conditions and the grain yields recorded between 6 and 7 t/ha 
were not significantly different between the water managements. It also reduced more than 50% of CH4 emission 
throughout the growing seasons. Rice cultivation produces 88 Gg of CH4 annually that contributes to 20% of GHG 
emissions in the agriculture sector in Malaysia. The emission factor (EF) produced will be used to develop the 
national country specific EF for rice production for a more accurate national GHG inventory report for The National 
Communication and Biennial Update Report to the United Nations Framework Convention on Climate Change 
(UNFCCC). This can be an effective strategy to reduce CH4 emissions, save water and mitigate GHG emissions 
while maintaining high rice grain yields.  
 
Keywords: climate change, methane, water management 
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The genus Citrus belongs to Rutaceae family consisting of 16 species. Citrus originated naturally from India and 
Southern China, throughout the Malay Islands (including Malaysia) to Northern Australia and New Caledonia. Citrus 
aurantiifolia, commonly known as lime, is indigenous to Peninsular Malaysia. The tree is of medium size and can 
grow for many years. It can be found in the villages and especially in home gardens. However, genetic study and 
conservation efforts are still lacking, although it is commonly found in this country. Most research on lime are 
focusing on bioprospection for natural products and in vitro propagation.  In our study, lime displayed wide 
distribution in different agro-ecological areas across Peninsular Malaysia. Eleven states were randomly surveyed 
and 196 genotypes were collected for conservation and genetic diversity assessment. The genetic relationship 
among the 196 genotypes of lime collected from different regions of Peninsular Malaysia was investigated using 
inter simple sequence repeats (ISSR). Ten ISSR primers produced 187 polymorphic bands. The ISSR fingerprints 
revealed 100% polymorphic banding patterns. Primer C7 produced a maximum number of 24 alleles. Mean 
polymorphic information content (PIC) for ISSR was 0.24. The STRUCTURE (model-based program) analysis 
revealed that the 196 lime genotypes could be divided into a maximum of three subpopulations and diversity level 
was intermediate. The populations were also clustered into two groups, namely, east region and north-west-south 
region of Peninsular Malaysia.  Different genotypes identified can be used by plant breeders to breed better lime 
hybrids in future. Utilisation effort by researchers could be enhanced through better understanding of the different 
types of this species. Genebanks on the other hand, could conserve minimum number of trees for each 
subpopulation to reduce the costs of maintaining genebanks. 
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The uses of several additives on stored slurry manure were helpful in reducing hazardous gases like ammonia 
(NH3) and methane (CH4). These hazardous gases are largely responsible for the greenhouse gas effect. 
Acidification of slurry manure has been practiced in developed countries to reduce NH3 and CH4 emission. 
However, no studies have been carried out in Malaysian tropical rainforest climate. The objective of this study was 
to examine the effects of cattle slurry manure with the addition of concentrated acids (HCl and H2SO4) and 10% 
sugar during 7 to 14 days of storage period. Lowering the slurry pH caused reduction in both NH3 and CH4 
emissions. Slurry with HCl showed inhibition up to 46.6% on daily NH3 volatilization while H2SO4 daily inhibition 
could reach 97.6%. Slurry with sugar addition showed daily inhibition between 45.3% and 82.2% when the slurry 
manure pH decreased due to microbial fermentation. Meanwhile, a cumulative CH4 emission during 14 days 
storage showed the emission was inhibited between 9.5% and 62%. Slurry manure with 10% sugar indicated 
highest inhibition followed by H2SO4 and HCl. This early data showed possibility in practicing lower pH during slurry 
storage to reduce GHG emission to the troposphere. This is important as Malaysia intends to reduce its GHG 
emissions intensity of GDP to 45% by 2030. Meanwhile, the farmers benefit using slurry acidification due to higher 
nitrogen availability as organic fertilizer for crop uptake. 
 
Keywords: slurry storage, greenhouse gas emission, slurry acidification, methane emission 
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Mitragynine is a major indole alkaloid compound derived from the species Mitragyna speciosa, commonly known 
as Ketum, which can be utilised in various potential pharmaceutical applications. The analgesic and opiate-like 
psychoactive effects of Ketum have been largely associated with mitragynine. These pharmacological activities 
can vary considerably according to variations in the proportions of alkaloid compounds present in Ketum, which 
may be related to geographical origin, stage of maturity and ecotype. However, mitragyna content in Ketum from 
different locations in Malaysia has never been compared. In this study, two different strains of Ketum, which 
represent different vein colours (red and green), morphological characteristics and geographical origins were 
studied. Thirty one plant samples were collected throughout Peninsular Malaysia and the leaves were dried in an 
oven at 50 °C. Dry leaves powder was extracted under sonication at room temperature in methanol:water:formic 
acid (70:29.9:0.1) solvent mixture. The identification of mitragynine was confirmed and quantified using high-
performance liquid chromatography with a diode-array detector (HPLC-DAD) system by comparing the retention 
times and peak areas with a corresponding reference standard at 210 nm wavelength. The content of mitragynine 
in all Ketum samples ranged from 9.63 to 22.31 mg/g sample dry weight. Red vein Ketum (19 samples; 15.95 ± 
0.57 mg/g sample dry weight) had higher content of mitragynine compared to the green vein (12 samples; 14.23 ± 
0.50 mg/g sample dry weight). Out of 19, three samples of red vein Ketum from Kedah, Perlis and Pahang showed 
a higher content of mitragynine and therefore has great potential to be promoted as a source of mitragynine for 
plant breeding and commercial planting. 
 
Keywords: Mitragyna speciosa, Ketum, alkaloid, mitragynine, HPLC-DAD 
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Garcinia prainiana King is a rare fruit from South East Asia with known anti-inflammatory activity. In this study, we 
isolated biflavonoids from the leaf extracts and tested these for cytotoxicity, nitric oxide (NO) inhibition in mouse 
macrophages (RAW 264.7) and α-glucosidase inhibition.  Extract of G. prainiana leaf showed potent inhibition of 
NO production from lipopolysaccharide stimulated RAW 264.7 cells, with IC50 of 17.55 ± 2.37 µg/mL.  Bioactivity-
guided fractionation led to the isolation of four biflavonoids from the extract, namely, morelloflavone, 
amentoflavone, 4’’’-methylamentoflavone and 2’’,3’’-dihydromorelloflavone or GB-2a and the glucosides of 
morelloflavone and GB-2a, namely, morelloflavone-7’’-O-β-glucoside and 2’’,3’’-dihydromorelloflavone-7’’-O-β-
glucoside. The four biflavonoid compounds morelloflavone, amentoflavone, 4’’’-methylamentoflavone and GB-2a 
inhibited NO production within the range (IC50 = 44.8 – 75.2 µM).  The α-glucosidase inhibition activity which 
correlates to diabetic disease revealed that 4’’’-methylamentoflavone showed the highest inhibition (IC50 of 6.34 
µM). Our finding provides scientific evidence for the potential to value-add G. prainiana King, an underutilised plant, 
as a possible anti-inflammatory and anti-diabetic food source. Considering our data and information on local and 
traditional food uses of the species, the inclusion of the leaves as an ingredient with health benefits in soups, salads 
and other culinary products should be encouraged. 
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Accredited laboratories are usually involved in routine analysis which required quality assurance in order to produce 
reliable data. Hence, the usage of the Internal Reference Materials (IRM) in certain chemical analysis is mandatory 
for quality assurance. However, the market price of the Certified Reference Materials (CRM) is too expensive due 
to unavailability by local producers. In this study, the development of in-house laboratory reference materials also 
known as “Quality Control Materials (QCM)” have been conducted for MARDILab usage for analysis of major 
elements (P, K, Ca, Mg, Na, S) and trace elements (B, Fe, Mn, Zn, Cu) in plant samples. The Carambola leaves 
were selected in this study due to availability and high abundance throughout the nation. The preparation of in-
house QCM was based on recommendations of the ISO Guide 80 (2014) which required the homogeneity and 
stability data of the studied materials. The quality control of digestion method is carried out by Tomato leaves (NIST 
SRM1573a) and Peach Leaves (NIST SRM1457) in order to fulfil the requirements of ISO/IEC 17025:2017. The 
advantages of the developed in-house QCM is low cost production, high producibility with data produced in line 
with commercial CRM. The developed IRM could vitalise the monitoring activity for quality assessment of 
agricultural products. 
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Wood vinegar, also called pyroligneous acid (PA), is a brown, flavourful liquid produced by distillation of wood in 
the absence of air. It condenses into liquid when the gas generated from combustion is cooled. Several studies 
had been conducted on the use of wood vinegars in agriculture as they can improve plant growth, soil quality and 
control pest and diseases. However, the use of wood vinegars is relatively new in Malaysia. Antimicrobial activities 
of three different sources of wood vinegars obtained from pyrolysis of carambola (Averrhoa carambola), coconut 
shells (Cocos nucifera) and mango (Mangifera indica) at different shelf life ranging from freshly made wood vinegar 
(0 months old), 6 months old, and 12 months old were subjected to antimicrobial testing using Fusarium oxysporum, 
Colletotrichum gleosporoides, Pestalotiopsis microspora and Ralstonia solanacearum. Their chemical composition 
were also determined using GC-MS. All wood vinegars at 6 and 12 months old showed 100% inhibition against all 
fungal pathogens significantly at p≤0.05. For freshly made wood vinegars, those from carambola showed 100% 
inhibition against F.oxysporum and P.microspora and 60-70% inhibition against C.gleosporoides. For the 
antibacterial test, 12 months old wood vinegars were used. Wood vinegar from carambola exhibited the highest 
inhibition zone (22.5 mm) followed by coconut shells (20.4 mm) and mango (19.0 mm) significantly at p≤0.05. The 
GC-MS analysis revealed that all the wood vinegars have different chemical composition and active compounds. 
Major compounds identified in coconut shells are furfural, phenol, benzofuran and acetic acid. In carambola, the 
main compounds are furfural, imidazole, benzaldehyde, phenol and benzofuran. The main chemical compounds 
in the mango-based wood vinegar consist of furfural, imidazole, benzaldehyde and naphthalene. It is suggested 
that wood vinegars from carambola, coconut shells and mango are promising antimicrobial agents for plant disease 
control, showing good potential for inhibition of selected plant pathogenic microorganisms.  
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Naturally, mountainous areas (>1,000 masl) in Peninsular Malaysia are covered by montane forests, characterized 
by reduced canopy height and abundance in epiphytes. The areas have a cool temperature of 15o-24o C, thus 
attract a wide variety of development i.e. tourism, sports, agriculture and urbanization. Development in the 
mountains is only permitted in Special Management Areas such as Cameron Highlands, Lojing and Kinta. However, 
in Cameron Highlands, about 20% of the total area is already developed for agriculture which gives negative 
impacts to the environment, when it is not sustainably managed. Forest, plants and crops play important roles in 
the protection of water resources; they act as living mulches which intercepted rainfall, reduced and absorbed 
kinetic energy from raindrops which directly impacts soils, reduced surface water runoff and increased water 
infiltration into soils. They served as a giant sponge, soaking up rain during rainy seasons and gradually releasing 
it during drier periods. They also help reduced the severity of downstream flash floods through the sponge effect. 
Some edible crops act as living mulches due to harvesting practices; only top parts of crops were harvested, bottom 
parts remain as living mulch, while plant litters act as natural mulch. These crops include tea, kaukei, kimchiam, 
pudina, kuchai, and chayote (labu siam). Water-crest planted in flowing bounded water reduced stream flows. 
Studies showed that soil erosion in tea, kaukei and kimchiam farms were very low. Cabbage planted with pudina 
as companion crops/living mulch gave comparable cabbage yields to those using synthetic plastic mulch. Besides 
that, edible living mulch has some economic values, while, liverworts - naturally occurring epiphytes cover tree 
trunks and branches, carpeting forest floors and on farms give picturesque landscapes while reducing surface 
runoff and soil erosion. Living mulches give better contribution to the environment compared to synthetic mulch.  
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Intensive agricultural activities generate large amounts and different types of organic and inorganic pollutants. 
Unsustainable practises such as excess application of fertilizer and highly toxic pesticides make this problem even 
worse. Besides, toxicity of the parent compounds and their degradation products is making these chemical 
substances a potential hazard. These chemicals are transported into water, leached into soil and further 
contaminated the whole ecosystem.  Biochars from coconut shells (bcs), paddy straws (bps) and paddy husks 
(bph) were identified to be excellent bio-adsorbents for these contaminants. Pesticide (carbofuran, propiconazole, 
chlorpyrifos, cypermethrin, deltamethrin, malathion, imidachloprid, pymetrozine, fentin acetate and 
chlorantraniliprole) residual concentrations were analysed using liquid chromatography tandem mass spectrometry 
(LC–MS/MS). Ammoniacal nitrogen, total phosphorus and sulphate residual concentration were analysed using 
HACH spectrophotometer while metal elements (aluminium, cadmium, copper, iron and zinc) were analysed using 
inductively coupled plasma spectrophotometry (ICP-OES). Highest adsorption of these contaminants was 
observed in coconut shell followed by paddy husk and paddy straw biochars. Coconut shell biochar takes only 1 
hour to reduce 75% of each contaminant from its initial concentration of 1000 ug/ml. On the other hand, paddy 
husk biochar was found to reduce an average of 78 % of all contaminants in 2 hours and further adsorbed as much 
as 89 % after 4 hours.  In addition, paddy straw biochar takes 2 hours to reduce the contaminants at an average 
of 65 % and further 8 hours to reduce to 92 %.  Application of these biochars is not only limited to these 
contaminants but has high potential to be used as soil amendment, treatment of underground water and host for 
indigenous microorganisms due to their physical and chemical properties. As these materials are cost effective, 
reliable, efficient and sustainable, they provide new perspectives and insights for other researchers to further 
explore the benefits of these local agrowastes. 
 
Keywords: bio-adsorbent, local agrowastes, pesticide, heavy metals, fertilizer 
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Change of land use from peat secondary forest (SF) to oil palm plantation (OP) involves several specific practices 
that may contribute to soil property heterogeneity. Specifically, active compaction as indicated by increasing bulk 
density values was assessed in relation to repeating microsites identified in standard plantation design, and defined 
as harvesting path (HP), under canopy (UC), frond pile (FP) and far from tree (FF). Along with soil sampling at 25 
cm depth, carbon emissions were measured within OP microsites using dynamic closed-chambers. The samples 
were collected at three different oil palm ages, namely, A1 (15 years), A2 (34 years) and A3 (27 years) and 
previously burnt between November 2015 and May 2016. Compaction, as indicated by bulk density values, had 
been comparable among microsites but differed among OP ages. This indicated that compaction sources within 
OP were mainly due to period of drainage and the fire event. Meanwhile, CO2 emission was positively correlated 
with water proxies and pH, signifying the importance of rainfall to dilute soil pH. This led to an increase in the 
solubility of organic matter and the availability of labile C to microbes, thus enhancing respiration and CO2 
production. Despite the absence of evidence that directly indicated effects of artificial compaction, microsites 
emission variation was clear and this factor was utilised to determine Surface Area Correction (SAC) for land use 
emission factor (EF) calculation. The value retrieved for EF using SAC was between the default value proposed by 
IPCC (2010) and Environmental Protection Agency (EPA) (2014) from 35 to 157 t ha-1 yr-1. The SAC was also 
applied to estimate EF reduction by limiting the number of palms per hectare and by converting FP microsites into 
HP and FF, which resulted in up to 11% carbon reduction. Hence, identification of microsites emission variability 
offers data for complementary strategies in managing OP across tropical peatlands.  
 
Keywords: agriculture management, artificial compaction, carbon emission, microsites, surface area correction 
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Foodborne illness caused by pathogenic bacteria is a public health problem that has also affected the country’s 
economy and trade. Application of lactic acid bacteria (LAB) and its metabolite as antibacterial preservative in food 
is a safe and natural alternative to chemical-based preservatives. Fermented foods including pickled fruits are 
among good LAB sources. This study was conducted to isolate and identify LAB from local pickled fruits and also 
to determine their antibacterial activity. The study was also carried out to evaluate the potential application of LAB 
cell free supernatant (CFS) as antibacterial agent to control foodborne pathogenic bacteria in minimally processed 
vegetables such as lettuce (Lactuca sativa) and cherry tomato (Solanum lycopersicum var. cerasiforme). A total of 
22 LAB strains had successfully been isolated from 127 local pickled fruit samples. Results from the antibacterial 
activity study indicated that the LAB CFS coded as SBS BAL1, SBS BAL16, SBS BAL19 and SBS BAL20  have 
strong antibacterial activity against Listeria innocua ATCC® 33090™, L. monocytogenes ATCC® 7644™, 
Escherichia coli ATCC® 48888™, Salmonella Poona NCTC 4840 and S. Typhimurium ATCC® 14028™. However, 
SBS BAL19 showed greatest inhibition against all pathogens compared to other LAB CFS. Organic acid had been 
identified as the main compound responsible for the antibacterial activity of all LAB CFS. Aplication of SBS BAL19 
was also able to inhibit the growth of selected pathogenic bacteria in minimally processed lettuce and cherry tomato 
during simulation study. This result indicated that LAB CFS has potential to be used as natural antibacterial agent 
in minimally processed vegetables.   
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Instant Vege Cereal is a nutritious food for the elderly with hypercholesterolemia.The effects of Instant Vege Cereal 
were studied in hypercholesterolemic rats and the results showed that Instant Vege Cereal successfully prevents 
the increase of cholesterol levels in rats fed with high cholesterol diet. Blood cholesterol levels in rats fed 
with Instant Vege Cereal were 30% lower compared to control rats. This value was equal to simvastatin treated 
rats.  Triglyceride levels were also lower (10%) in rats fed with Instant Vege Cereal.  Blood clinical results showed 
that consumption of Instant Vege Cereal did not affect liver and kidney functions and no negative effect in blood 
haematology profile. There are chronic health issues among the elderly in relation to undernutrition and 
micronutrient deficiency. The Instant Vege Cereal, which contains vitamins, minerals, antioxidants and fibre, can 
address common deficiencies in the diet of older people. Nutritional composition showed that Instant Vege Cereal 
contained high dietary fibre (12.91 g/100g), soluble fibre (0.65 g/100g), 1.8 times more vitamin C (99.2 mg/100g) 
than orange, and 14 times more vitamin A (11.89 mg/100g) compared to carrots. Besides that, it also contained 
zinc, selenium, calcium and also vitamin B. In conclusion, Instant Vege Cereal has potential to be marketed as a 
new food for elderly with hypercholesterolemia. In addition, it has the potential to create new entrepreneurs on 
functional food and overcome various age-related diseases.  
 
Keywords: cereal, elderly, fibre, hypercholesterolemia, vitamins 
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Stingless bee honey (SBH) is unique since it comes from the rich vegetation of native environments. It has a sweet, 
sour and acidic taste. SBH drink has been developed to diversify the product derived from SBH. Nowadays, 
functional beverages can be considered as the most active in the functional foods category because of its 
convenience and easily meet consumer demands such as size, shape and appearance. Moreover, shelf stable 
product and incorporation of desirable nutrients are bonus for consumers to taste the product on the go. SBH drink 
has 90.46% moisture content with 1.4 g/100g soluble dietary fibre. SBH drink without addition of commercial 
fructooligosacharide (FOS) showed highest total phenolic content at 198.03± 3.95 mg GAE/ 100 g dw compared 
to drink with FOS which has183.73 ±1.97 mg GAE/ 100 g dw. The product pH is in the range of 3.42 to 3.60. The 
total soluble solid of drinks without FOS and with added FOS are 11 brix and 15 brix, respectively.  Interestingly, 
the natural sweet sour characteristic of SBH lowers the pH and maintains the product in acidic conditions. The 
functional SBH drink, not only diversify the application of SBH but also attract consumers to obtain nutritious values 
from SBH.  
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This study was conducted to determine the effects of chemical modification on the mechanical, thermal and 
hydrophobic properties of treated Sansevieria trifasciata fibres (STF) in thermoplastic elastomer composites. 
Processing of the composites was done by an internal mixer machine using processing parameters at 135°C 
temperature and a mixing rotor speed of 55 rpm for 15 minutes. Filler loading was varied from 10% to 40% STF 
and the fibre size used was 125 µm. The composite blends obtained were then pressed with a hot press machine 
to get samples of materials for testing. The samples were evaluated using tensile test, thermogravimetric analysis 
(TGA), water absorption test, water contact angle test, antioxidant activity and scanning electron microscopy 
(SEM). Results showed that chemical modification using silane coupling agent improved tensile strength, strain 
values, thermal properties and decreased water absorption of the treated composites. Antioxidant activity in treated 
fibres was also higher than untreated fibres, due to the removal of the impurities during the treatment. SEM 
micrographs proved that the treated fibres produced rougher surface for more inter-facial interactions between 
fibres and matrix. Treated composites have higher contact angle values compared to untreated composites and 
polymer matrix, due to the increment of the hydrophobic surface of the materials. From the results obtained, the 
treated composites have potentials to be applied as secondary or tertiary packaging films to prolong shelf life of 
food products due to its high barrier properties to water and moisture, even higher than typical packaging plastic 
(i.e HDPE). This will give good impact on economy because the rate of spoilage can be reduced. 
 
Keywords: composites, coupling agent, green packaging materials, high barrier, natural fibre 
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Heterocyclic amines (HCAs) are toxigenic compounds which occur in cooked meat and high intake of HCAs can 
increase the risk of cancer in humans. These compounds have been classified by the International Agency for 
Research on Cancer (IARC) as possible/probable carcinogens to human. To date, studies on the effect of honey-
containing marinades are scarce and there are no published data on the effect of Heterotrigona itama honey 
(stingless bee honey) on the formation of HCAs in cooked meat. Therefore, the roles of stingless bee honey from 
different botanical origins in reducing HCAs in grilled beef satay were investigated. Six of the most toxigenic HCAs 
representing aminoimidazo-azaarenes (AIAs) (MeIQx, 4,8-DiMeIQx; and PhIP) and amino carbolines (norharman, 
harman, and AαC) groups were identified in all the beef samples investigated. A significant reduction in HCAs was 
observed in grilled beef marinated in honey as compared to beef samples marinated in table sugar (control). A 
reduction of 95.14%, 88.45%, 85.65%, and 57.22% was observed in gelam, starfruit, acacia and Apis honey 
marinades, respectively. According to the partial least squares (PLS) model, the inhibition of HCAs in grilled beef 
was shown to be significantly correlated to the antioxidant activity (IC50) of the honey samples. The results of this 
study revealed that the addition of stingless bee honey can play an important role in reducing HCAs in grilled beef 
satay. This finding should be of interest to the food manufacturing and food service sectors as it provides a simple 
and practical method of reducing the specific HCAs in grilled beef satay.   
 
Keywords: heterocyclic amines (HCAs), grilled beef satay, stingless bee honey, partial least squares (PLS) model, 
antioxidant activity 
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Traditional Asian drinks are often added with culinary spices and herbs to impart gastronomic pleasure. This 
heritage spiced drink (HSD) is sweetened with sugar to balance the palate and casually serves as a refreshment 
drink. It is allegedly delivering therapeutic elements i.e. antioxidant and antidiabetic due to their bioactive contents, 
particularly polyphenols. The polyphenolic compounds play an essential role as a natural dietary antioxidant in 
fighting off oxidative stress that can lead to metabolic syndrome. This health issue is heavily associated with the 
chronic intake of sugar-sweetened beverages (SSB). Sugar has been known pathophysiologically to increase the 
rate of reactive oxygen species (ROS) generation, which later produce free radicals. Our study explored the 
influence of sugar on the polyphenol content and their therapeutic elements of antioxidant and antidiabetic 
properties through in vitro approaches. The polyphenol content showed an increasing trend as the sugar content 
increased, which proportionally influenced the antioxidant parameters of oxygen radical absorbance capacity 
(ORAC), 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical inhibition and ferric reducing antioxidant power (FRAP) as 
well as the antidiabetic property of α-glucosidase inhibition (AGI). The AGI is the determinant factor of glucose 
absorption in the small intestine, which is primarily used in monitoring the regulation of glycaemic control. Liquid 
chromatography-mass spectra (LC-MS) method has been employed to profile the polyphenolic compounds. 
Phenolic acids and glycosidic flavonoids, widely distributed in the drink, are correlated to the therapeutic role. The 
glycosidic flavonoids may act as “sugar-blockers” in the sugary HSD and showed promising potential in managing 
glycaemic control. In vivo investigation using a diabetic rat model showed that SSD-HSD can alleviate the oxidative 
stress and control the postprandial glucose response. Considering the anticipated growth of ageing population, the 
opportunity is great for HSD to be commercialised and serve as a dietary complementary product that supports 
healthy ageing. 
 
Keywords: glycaemic control, ‘sugar-blocker’, sugar-sweetened drink, therapeutic ingredients, traditional drink 
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Food‐to‐food fortification (FTFF) is a new approach that uses natural and accessible nutritious food resources to 
supplement other common staple foods. FTFF improves nutritional and sensory properties, as well as adds value 
and creates a new image for common staple foods. Noodles are a popular staple food in many parts of Asia. 
However, conventional noodles are said to lack certain essential nutritional components (such as dietary fibre, 
vitamins and minerals) and functional bioactive compounds (such as flavonoids and polyphenols). Instant noodles 
for example, are always criticized for its poor nutritional value and effect on health. Product innovation in noodles 
can be achieved through the concept of FTFF. Noodles can be fortified with various types of natural food materials 
such as vegetables, fruits, herbs, cereals and seafood. Hence, the flavour, colour, nutritional and functional 
properties of the conventional noodles can be improved without losing sight of acceptable sensory quality. Fortified 
noodles can be prepared in both raw and dried instant forms. These noodles will give a new and healthier 
alternative to consumers and create potential new markets. Analysis shows that various versions of fortified 
noodles have relatively high contents of nutritional properties. For example, every serving size of 100 g spinach 
noodle contains up to 31 mg magnesium, sweet potato noodle with 337 mg dietary fibre, tomato noodle with 1.6 
mg lycopene, dragon fruit noodle with 1.6 mg anthocyanin, carrot noodle with 1.8 mg ß-carotene and corn noodle 
with 48 µg lutein.   
 
Keywords: fortified noodles, food-to-food fortification, nutrition intervention, sensory quality 
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Soy sauce cake is a residual waste from the fermentation process in production of soy sauce. The taste is very 
salty, sour and harsh with strong smell. Normally, most of these cakes are disposed as industrial waste, although 
some is reused as fertilizers, animal feeds, papermaking and soil conditioners. The soy sauce cake is rich in 
nutrients which can be applied in various types of food products.This study was conducted to develop and enhance 
the nutritional content of dried chili paste by incorporating the soy sauce cake. Chemical composition of the chili 
paste enriched with soy sauce cake was analyzed to identify its proximate compositions and other nutritional 
properties. The results showed that dried chilli paste enriched with soy sauce cake contained 75% moisture content, 
5% crude protein, 0.3% crude fat, 11% carbohydrate, 8.3% ash with 67.8 kcal/100g energy. Meanwhile, the normal 
chili paste contained 87% moisture content, 0.7% crude protein, 1.6% crude fat, 5% carbohydrate and 5.7% of ash. 
A sensory test was conducted on two types of ready-to-eat soy sauce cake enriched chili pastes using hedonic 
measurement. The results showed that the samples received high liking scores for all the parameters which were 
acceptable between 5.05 and 6.08. This study showed that soy sauce cake in the dried chili paste could be 
potentially used as a promising ingredient in ready to eat food as well as in fusion food products. The product is 
also useful for Small and Medium Entrepreneurs (SMEs) to standardize and facilitate the preparation steps of 
running their central kitchen businesses. Furthermore, utilization of soy sauce cake in the dried chili paste also 
contributes to reduction of food processing wastes and thus, resolves an environmental problem. 
 
Keywords: chili paste, industrial waste, proximate analysis, soy sauce cake, nutrient content 
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Consuming large sets of data is not always straightforward.  At times, it is impossible to determine anything useful 
from large sets of data.  Nowadays, organizations are using data visualization tools to extract information from the 
huge volumes of complex data available in the organizations in order to guide their decision-making process.   Data 
visualization tools help data visualization designers to create effortless or straightforward visual representations of 
large data sets.  Database Management System has the View function that allows multiple tables queries of data 
to form into a single virtual table which can be connected by the visualization tool into a single view.  Data 
visualization will then be utilized for multiple purposes: dashboards, annual reports, infographics, training materials 
and virtually miscellaneous information that is required to be interpreted immediately.  Dashboards developed using 
visualization tools help to eliminate the process of compiling multiple report combinations. This method will be less 
time consuming in producing demand reports.  Descriptive, predictive and prescriptive analyses can be done by 
referring to the holistic view report. In accordance with the data visualization which turns raw data into a universally, 
consumable form, it can provides access to valuable information.  Leveraging the visualization tools can help 
organizations to understand data faster and more thoroughly, make better predictions, share analyses easily, 
improve the accuracy of decision-making processes and discover new points of view.   
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Image processing is one of the important areas of research which provides efficient solutions to many real and 
industrial problems.  An image with a poor quality due to low contrast, noisy or blurred needs a specific algorithm 
to remove these degradations. Global and Local descriptors are two approaches for object recognition which can 
be used to enhance severely degraded images.  The global descriptor describes the whole image and generally 
not very robust as a change in part of the image may cause it to fail as it will affect the resulting descriptor.  The 
local descriptor describes a patch within an image. Multiple local descriptors are used to match an image and this 
is more robust to changes between the matched images.  The results from the global and local descriptors are 
used in the next stage in the image enhancement process.  The image fusion enhancement is the method that 
generates the enhanced fusion image with the redundancy and complementary parameters between the images.  
The contrast and brightness quality of the field image is enhanced using a combination of USM, CLAHE-based and 
Fuzzy Set Theory method.  Unsharp masking is an image sharpening technique that created a mask of the original 
image.  The contrast limited adaptive histogram equalization enhanced the local contrast of an image and can 
reduce the noise amplification problem. Fuzzy set theory is the popular method for adjustment of image contrast 
and brightness.  This triplet fusion method was used for field image enhancement in this study.  To evaluate the 
effectiveness of our descriptor using the triplet fusion method for image enhancement, we carried out experiments 
using the datasets: Leafsnap dataset and our own created dataset.  Experimental results showed that local 
descriptors outperform with our triplet fusion methods. 
 
Keywords: global descriptor, local descriptor, image enhancement, image processing, fusion method 
 
 

 
 
 
 



95

KI3 
THE IMPORTANCE OF BUILDING DATA CUBE FOR MARDI DASHBOARD  
DEVELOPMENT 
 
MOHD SHAFIQ BIN AZIZAN 
Information & Data Management Programme,  
ICT Management Centre,  
MARDI Serdang, Selangor 
e-mail: mshafiq@mardi.gov.my  

 
Data cubes in computer science context are known as multi-dimensional array of values. Looking for insights that 
are being done through data analysis would require ones to answer all business questions derived from the 
stakeholders. These insights or information are then put into perspective in which these business questions are 
being portrait into a canvas known as a dashboard. Building data cube is important in dashboard development so 
that the projection of insights coming from the business questions is being answered correctly. The method on 
building the cubes varies from one to another. Choosing the right methods on building the data cubes to adapt on 
the possession data plays an important role on optimizing the computational resources in an organization. The 
development of data cubes for MARDI’s dashboard was constructively built through three sequential steps, namely, 
1) requirement gathering 2) database design and 3) data preparation. Frequent engagements and discussion with 
all our stakeholders during the requirement gathering stage allows us to understand and determine the output or 
sets of information required from the dashboard. The next step is to determine and gather the raw data that are 
required to generate the required outputs. In this step we need to have a database that is effectively designed. In 
the final step the data need to be cleansed first before extraction, transformation and loading. Using this 
methodological three steps approach we were able to develop a dashboard that effectively fulfilled MARDI’s 
stakeholders’ expectations and requirements.   
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Traditional soil inventories have resulted in substantial uncertainty in decision making due to the qualitative nature 
of soil information and the coarser scale. The adoption of accurate nutrient management using interpolation 
techniques is well recognized to be beneficial to the ecology, economy, and society. Therefore, MARDI, along with 
members from the Department of Agriculture (DOA) and Integrated Agricultural Development Area (IADA), 
conducted a nation-wide soil sampling survey to acquire recent soil nutrient status of the major paddy fields. The 
main objective is to acquire soil information to be represented in digital maps for nutrient management relating to 
accurate fertilizer applications in the paddy fields. Two interpolation methods were used to generate the spatial 
distribution of the Cation Exchange Capacity (CEC) of soil. Interpolation technique was done using the Inverse 
Distance Weightage (representing Deterministic Interpolation) and Ordinary Kriging (representing Geostatistical 
Interpolation). Stratified sampling of 200 meters intervals was used to acquire soil data at 20cm depth and marked 
with a global positioning system (GPS) device, covering 353 sampling points at approximately 1,357 hectares in 
Seberang Prai Selatan, Pulau Pinang. Cross-validation was conducted to estimate the accuracy of given 
interpolation by selecting 20% of the total sampling points. Cross-validation was done by calculating the root mean 
square error (RMSE) and the coefficient of determination (R² value). It was found that the Inverse Distance 
Weightage (IDW) method was suitable for interpolating CEC values due to the low values in RMSE and R². With 
this information, the selection of suitable digital soil mapping is more useful to support soil management decisions 
such as site-specific management of plant nutrients or application dosages. Precise fertilizer application provides 
more benefits when compared to conventional blanket fertilizer application that is currently being implemented 
locally. 
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Calcium (Ca) and phosphorus (P) are two of the most important macro minerals in laying hens. Ca forms a 
significant component of the shells while P is crucial for skeletal Ca deposition. Currently, commercial laying hens 
produce eggs almost daily, therefore, as high as 4.6 g of Ca is required per day for optimal egg production and 
eggshell quality. MARDI Kampung laying hens (AKM) are known to have low egg production (< 60%). In order to 
enable the AKM layers to express their genetic potential, an adequate amount of nutrients including Ca should be 
supplied.  Layer diets were formulated with different levels of Ca ranging from 3.45 to 4.75 % and Ca to P ratio at 
2:1. The diets were fed to AKM layers from 18 to 35 weeks old and the egg production and egg size were monitored. 
Different Ca levels did not affect egg production percentage of younger hens but it did affect the time for the egg 
production to reach its peak. High-Ca diets caused low egg production in younger hens but able to increase egg 
production after 28 weeks old. Meanwhile, egg weight and size were not affected by different Ca levels. These 
findings suggested Ca requirements vary with birds age. It is recommended to feed AKM layers with low-Ca diet 
at the start of laying stage to promote high production, followed by high-Ca diet when the layers reach above 28 
weeks old for higher production rate. With these Ca specifications, effective diets could be formulated for laying 
stages. Besides reduction in nutrient and feed wastage, cost-saving feeding program could attract layer farmers to 
adopt this technology to produce more “saleable” eggs with clean and strong shells. 
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Slow growing chicken or kampung chicken meat and eggs are increasingly popular among Malaysian consumers 
due to its taste. Currently, kampung chicken farming uses commercial diets which are formulated according to the 
nutrient requirements of fast-growing chickens. Due to lack of information on MARDI Kampung Chicken (AKM), 
the specific nutritional requirements for egg production has not been established. Six diets were formulated to 
contain 11 to 13 MJ/kg metabolizable energy and 14 to 18% protein. These diets were fed to AKM female breeders 
from 20 to 45 weeks old and the egg production was monitored. Egg production increased with high-energy diet 
and further increased with additional protein. However, high-energy-high-protein diet led to higher body weight 
which later caused a drop in egg production as the chickens grew older. The peak for egg production was delayed 
in breeders fed on low-protein diet but resulted in higher total egg number compared to those fed on high-protein 
diet. Nevertheless, in older breeders (aged over 43 weeks) egg production increased with higher egg number when 
the birds were fed on high-protein diet compared to those fed with low-protein diet. These findings indicated that 
throughout the laying phase, energy and protein requirements vary according to the age of the breeders in order 
to maintain a high percentage of egg production. It is recommended to feed breeders with high-energy-high-protein 
diet at the start of laying stage to promote early production peak, followed by low-energy-low-protein diet when egg 
production peaks. For older breeders (> 43 weeks old), high-protein diet should be reintroduced to promote higher 
egg production. This precision feeding program particularly for AKM could help in improving egg production rate. 
With these nutrient specifications, effective diets could be formulated for adoption by the breeder farms. 
 
Keywords: female breeder/layer, MARDI Kampung chicken, protein, metabolizable energy, egg product
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MANIPULATION OF FEED TO ENHANCE THE QUALITY OF DORPER RAM  
SEMEN  
 
JULIE MARZLINDA BINTI MOHD RAZAKI 
Advanced & Reproductive Technology Programme,  
Livestock Science Research Centre,  
MARDI Kluang, Johor 
e-mail: juliem@mardi.gov.my 
 
Dorper sheep is a breed originated from South Africa which are well known for its high meat production. This breed 
has been imported by MARDI and various studies were conducted at the Livestock Science Research Centre for 
improvements of Dorper sheep production which include studies on adaptation, growth, nutrition and breeding. In 
livestock industry, breeding performances depend on good nutritional status which will increase livestock 
production. Semen quality assessments have been conducted in breeding research, but there is still lack of 
information on the effects of local feed on male reproductive performances. There are studies showing that protein 
affects the growth and reproductive performance of sheep. Thus, understanding the effect of Dorper ram protein 
intake levels can optimize its reproductive performance. Meanwhile, feeding the Dorper rams with Selenium (Se) 
supplement may help to develop growth and production of normal spermatogenesis. In this study, Dorper males 
were fed with 180 g or 270 g protein with [(1 mg/kg organic weight Se (Selemax 2000)] or without Se supplement. 
Results showed no interaction between different protein levels and Se supplementation on semen quality. However, 
rams fed with required protein (180 g / kg DM) indicated an increase in the movement of fresh semen waves. 
Consumption of 1 mg / kg of organic weight Se significantly increased wave movements, percentage of total motility 
and acrosome integrity despite a decrease in semen volume. Therefore, it is recommended feeding of male Dorper 
with 180 g / kg DM CP to obtain better reproductive performance and supplementation of 1 mg / kg Se has the 
potential to improve the quality of Dorper ram semen. 
 
Keywords: Dorper, fresh semen, protein, selenium, semen quality 
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GENETIC MARKERS FOR GROWTH TRAITS IN KATJANG-BOER GOAT 
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The Katjang x Boer crossbreed goat is developed through structured breeding programme between Katjang and 
Boer. This breeding programme is carried out inter se mating until F3 generation. Growth hormone genes (GH 
genes) that control growth traits have specific sequences in goats. There are six variations of growth hormone 
genes (GH1-GH6) and two of them, GH1 and GH5, showed polymorphisms. The GH1 gene produces two 
genotypes AA and AB, while GH5 produces the genotypes GG, GH and HH.  The combination of GH1 and GH5 
resulted in higher frequencies of ABGH (0.40) and ABGG (0.37) genotypes than other genotypes. The association 
of growth hormone genes with growth performance of Katjang-Boer goat was analysed using SAS software. The 
ABGH genotypes showed significant and highest growth performance at 9 and 12 months of age compared to the 
ABGG and AAHH genotypes (p<0.001) in the Katjang-Boer goat. The ABGH genotypes also showed significant 
differences (p<0.05) compared to ABGG at 6 months of age. This indicates that genetic markers that are closely 
related to growth performance are suitable for use in breeding programmes. The combination ABGH genotypes of 
GH1 and GH5 genes has the potential to be used as a genetic marker to identify the high growth performance of 
Katjang-Boer goats. Katjang-Boer goats with high growth traits selected at an early stage will save time as well as 
reduce management costs. 

Keywords: growth traits, genetic marker, genotypes, Katjang-Boer, goat 
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LOCAL AGRO BY-PRODUCTS AS ALTERNATIVE INGREDIENTS IN TOTAL  
MIXED RATION (TMR) FEED FOR LACTATING DORPER EWES 
 
NURULHUDA BINTI MD OZMAN 
Breed Development Programme,  
Livestock Science Research Centre,  
MARDI  Kluang, Johor 
e-mail: hudaoz@mardi.gov.my  
 
The challenges in Dorper farming in Malaysia are high mortality and poor growth rate in pre-weaning lambs. The 
problem was due to less consumption of milk during pre-weaning stage because ewes with nutrient deficiencies 
and imbalance diet produce less milk during lactation period. High quality feed is usually expensive due to the price 
of imported ingredients. Palm fatty acid distillate (PFAD), palm kernel cake (PKC), copra meal and rice bran are 
local agro by-products used widely as ingredients in animal feed. These ingredients are available locally with a 
reasonable amount of energy and nutrients (protein and minerals). Total mixed ration (TMR) is a feed ration 
containing the required nutrients suitable for feeding ruminants. The objective of this study was to formulate TMR 
for lactating Dorper by replacing the imported ingredients with local agro by-products in the sheep diet. Two TMRs 
were formulated, i) TMRloc based on local agro by-products with inclusion of PFAD, PKC, rice bran and copra meal 
and ii) TMRi based on imported ingredient with inclusion of soybean hulls and wheat pollard.  Ewes fed with TMRloc 
and TMRi had no significant (P<0.05) difference in milk yield with a mean of 1.27 ± 0.52 kg/day and 1.33±0.76 
kg/day, respectively. The growth rate of pre-weaning lambs between the treatments also showed no significant 
differences (P<0.05). Ewes fed with TMRloc showed comparable results with those fed with TMRi in both milk yield 
and growth rate of pre-weaning lambs. Thus, PFAD, PKC, copra meal and rice bran can be used effectively to 
replace soybean hull and wheat pollard in TMR feed. This study showed that there is potential for local agro by-
products to be used as alternative ingredients to replace imported ingredients in animal feeds which will benefit the 
local farmers and feed millers.  
 
Keywords: local agro by-products, TMR feeding, milk yield, growth performance, Dorper 
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TREATMENT 
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Tissue repair and wound healing are complex processes involving a series of biochemical and cellular reactions. 
Many medicinal plants have been shown to possess therapeutic potential as promoters of wound healing, including 
Leucas zeylanica or locally known as ketumbit. At present, no scientific data is available for its use in either humans 
or animals. The present study attempts to investigate the wound healing activity of L. zeylanica leaves extract on 
the excisional wound model in rats. Phytochemical screening was conducted to determine the major phytochemicals 
in the extract and the cytotoxic effect of the extract was tested against HaCaT and Vero cell lines. A simple cream 
formulation containing 2.5%, 5% and 10% (w/w) ethanolic extract of L. zeylanica leaves were prepared by 
homogenizing leaves extract in 20% hydrated paraffin. A total of 42 male Sprague Dawley rats were divided into 6 
groups, namely, control, 20% paraffin, 1% silver sulphadiazine and L. zeylanica at 2.5%, 5% and 10%. Excision 
wounds at a size of 500 mm2 were created on the dorsal surface of rats’ body. Treatments were applied every day 
and wounds were measured every 3 days for wound size, contraction and epithelization time. Phytochemical 
screening reveals the presence of tannins, alkaloids, steroids, saponins, terpenoids and flavonoids in the L. 
zeylanica extract. The toxicity studies showed that the extract is not toxic in vitro. The results of wound healing 
study showed that rats treated with L. zeylanica 2.5 % extract exhibited a significant decrease in wound size, faster 
healing time and shorter epithelization period (by 26%) compared to control and comparable to those treated with 
the commercial drug, 1% Silver sulphadiazine. It is concluded that L. zeylanica leaves extract is not toxic and has 
wound healing properties, which could promote the healing process by shortening the epithelization period. 
 
Keywords: Leucas zeylanica, excisional wound, wound healing  
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FORMULATIONS USING DIGESTIBLE VALUES OF LOCAL INGREDIENTS  
TO REDUCE THE COST OF FEEDING PATIN 
 
FARAHIYAH ILYANA BINTI JAMALUDIN 
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e-mail: filyana@mardi.gov.my 
 
River catfish (Pangasius sp.) or better known locally as Patin, is among the high valued freshwater fish. It was 
ranked the 3rd most cultured freshwater fish after catfish and tilapia with a production of 18,454 metric tonnes in 
2018. These fish are mostly farmed in cage culture systems, especially in Temerloh, Pahang, which is famous for 
its local delicacy “Patin Tempoyak”. With the expansion of fish farming industry in Malaysia, this also leads to an 
increase in the amount of aquafeed consumption. Due to the depleting production of fishmeal and the increasing 
price of soybean meal which is the conventional feed ingredient in aquaculture diet, alternatives from local feed 
ingredients should be explored. Three nutritionally balanced diets were formulated using digestible values of local 
feed ingredients including feather meal, rice polish, wheat pollard and palm kernel meal. The formulations have 
lower cost ranging from 16 to 26% than commercial formulation. These formulated diets were introduced to juvenile 
river catfish for a period of 70 days along with a commercial feed for comparison. No significant difference (p>0.05) 
on growth performance was observed among the different formulations. This indicated that, in addition to the lower 
formulation cost, the performances of local ingredient-based diets were as good as commercial feed which mostly 
contains imported and expensive ingredients. Formulating feed using digestible values could help to optimize the 
use of local feed ingredients, maximize fish performance and reduce the cost of feeding high valued Patin. The 
commercial production of Patin requires at least 30.5 metric tonnes of feed every year with a value of RM 106.57 
million. Using MARDI’s cost-effective formulations, the potential yearly cost saving on Patin feed could be between 
RM 25.58 to 34.71 million. 
 
Keywords: aquafeed, cost saving, digestible formulations, local Ingredients, Patin  
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RECOMMENDATION ON FEEDING PALM KERNEL EXPELLER BASED FEED  
(PKFEED) TO MARDI KAMPUNG CHICKEN 
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Palm kernel expeller (PKE) has long been known to be an important constituent in animal feed formulation and 
considerably have a good nutrient content which is ideal for ruminants. However, the nutrients in PKE are not readily 
available for poultry due to high fibre content. The experiment was carried out to evaluate the growth performances 
of MARDI Kampung chicken (AKM) fed on PKE based feed (PKfeed) in comparison to commercial diet. PKfeed 
contained 5% PKE in starter diet and 25% PKE in grower diets, both diets were supplemented with mannnase 
(PKzyme). PKfeed for both starters and growers were formulated to contain similar metabolizable energy and crude 
protein as in commercial diets. The experiment was conducted at Poultry Unit, MARDI Kluang, Johor. All the birds 
were given starter feed from 1-day-old until 4 weeks and followed by grower feed till 11 weeks. AKM fed with PKfeed 
has significantly lower body weight compared to those fed with commercial diets at 1.41kg ± 0.25 and 1.61kg ± 
0.23, respectively. The trial was repeated using the same formulation but different batch of AKM. It was found that 
in the 2nd trial, the performance of AKM fed with PKfeed was not significantly different from those birds fed with 
commercial feed and the overall performance of birds in the 2nd trial was better than those in the 1st trial. This finding 
suggested that the growth performance of AKM depends on the quality of day-old chicks and performance during 
starter phase. It is recommended to immediately feed day-old chicks with high protein feed (pre-starter diet) for 3-
7 days before introducing PKfeed starter to the young chickens. If chicks with poor performance are detected after 
2 weeks old, it is recommended to feed the chickens with PKfeed starter until 5 to 6 weeks old. 
 
Keywords: MARDI Kampung chicken, growth performance, PKE, PKfeed 
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PROLONGED STORAGE POTENTIALLY REDUCES HATCHABILITY WITHOUT  
HAMPERING EMBRYONIC SURVIVAL IN MARDI KAMPUNG CHICKEN (AKM)  
EGGS 
 
NOORAISYAH BINTI SAHARANI 
Feed & Nutrition Programme,  
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MARDI Muadzam Shah, Pahang  
e-mail: aisyahs@mardi.gov.my 
 
Hatchability is a measure in term of percentage of fertile eggs produced by a breeder that hatched into chicks. It is 
derived from the number of healthy chicks hatched from a total of 100 eggs incubated at a time. During incubation, 
eggs are candled twice at 7 and 18 days. The first candling is to detect pre-embryonic mortality usually derived from 
various factors from breed to handling. The second candling is done prior to transferring the eggs into the hatcher. 
Previous studies showed that the longer the eggs were stored, the more likely the hatchability will be affected. 
However, the effects of egg storage duration towards embryonic mortality and egg hatchability have not been 
determined for MARDI kampung chicken (AKM). Three groups of eggs in triplicate (15-25 eggs per replicate) were 
stored in a cold room at 16oC with 75% humidity for 3, 7 and 10 days prior to 21 days incubation. During incubation, 
the eggs were candled on Day 7 and Day 18. The results showed percentage of pre-embryonic and embryonic 
mortality for eggs stored at 3, 7 dan 10 days were not significantly different from each other (p>0.05). However, 
eggs stored for 3 days showed higher hatchability value (63%) compared to those stored for 7 (56.7%) and 10 days 
(56.8%). This indicated that prolonged storage may not affect embryonic survival but potentially reduced the 
hatchability. Based on this experiment, it was concluded that the eggs should not be stored more than 7 days in 
order to have higher hatchability value. This finding is useful for ayam kampung breeders so that economic loss 
can be reduced by producing eggs with higher hatchability percentage.  
 
Keywords: egg storage, embryonic mortality, hatchability, MARDI kampung chicken, breeder 
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RIVER CATFISH, PANGASIUS HYPOPHTHALMUS 
 
YONG SU TING 
Feed & Nutrition Programme,  
Livestock Science Research Centre,  
MARDI Serdang, Selangor 
e-mail: yongsuting@mardi.gov.my 

  
A more sustainable growing aquaculture industry depends on the reduction of fish meal and imported feed 
ingredients in the fish diet. In order to reduce the usage of limited global supplies of fishmeal and imported feed 
inputs such as soybean meal and corn, the use of alternative protein and energy sources in aquafeeds is necessary. 
Sesame seed meal, a by-product from sesame oil extraction industry is suitable for use as an alternative source of 
protein and energy in fish diet due to its high protein content (42%), 10-20% of fat and highly digestible. Malaysia 
ranked 17th in the global sesame oil production and produced about 10,000 tonnes in 2014. Hence, sesame seed 
meal is abundantly available in Malaysia. There is no study about utilization of sesame seed meal in fish diet for 
river catfish, Pangasius hypophthalmus. Hence, this study evaluated the potential inclusion of sesame seed meal 
in diet for Pangasius hypophthalmus. The low-cost diets were formulated using sesame seed meal and other feed 
ingredients and processed into floating extruded pellets using as extruder machine. The study showed that fish fed 
with 20% sesame seed meal had comparable growth performance with fish fed on diet without sesame seed meal. 
Besides that, sesame seed meal can reduce the usage of fishmeal in diet. This indicates that sesame seed meal is 
suitable to be used as protein and energy source in extruded fish diet and can be included in fish diet up to 20% 
without any adverse effect. Fish farmer can have lower cost of production and better profit margin. This could reduce 
the dependency on fishmeal and imported feed inputs, lower cost of aquafeed and leads to a more sustainable 
aquaculture industry. 
 
Keywords: cost competitive, extruded diet, alternative protein, river catfish, sesame seed meal 
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GROWTH PERFORMANCE OF MALE BRAKMAS CATTLE SUPPLEMENTED  
WITH DIETARY LACTIC ACID BACTERIA (LAB) 
 
NASYATUL EKMA BINTI MOHD HUSSIN 
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e-mail: nasyatul@mardi.gov.my 
 
Ruminant productivity can be improved with higher feed digestibility by stimulating microbial activity in the rumen. 
Rumen microorganisms play different roles in feed digestion and mode of action synergistically to ferment plant 
structural and non-structural nutrients. Recently, the antibiotic and growth hormone application was banned for 
animal production. The addition of probiotics is an alternative for antibiotic replacement in ruminant production. 
Lactic acid bacteria (LAB) are widely used as probiotics in cattle to improve feed digestibility, microbial balance and 
animal health. A pilot study was conducted on male Bali cattle supplemented with LAB isolated from the rumen of 
Kedah-Kelantan cattle and preserved under anaerobic conditions. The selected LAB species used were 
Lactobacillus and Pediococcus. From the study, an improvement in growth performance and feed intake were 
observed. This study was continued with a feeding trial on male Brakmas cattle. A total of eighteen (18) male 
Brakmas cattle were selected and randomly divided into 3 groups comprising of 6 animals each and placed in 
individual pens in Cattle Unit at MARDI Kluang, Johore. The groups were Control - animals were given control feed 
which met the nutritional requirement at growing stage and dietary supplementation LAB groups with 2 dosages: 
Trt1: 5x109 CFU and Trt2: 3x109 CFU per animal. From the study, the average daily gain (ADG) of Brakmas cattle 
in Trt1 was found to be highest (732.14 ± 33.01 g/day) compared to Trt2 (696.43 ± 37.39 g/day) and control group 
(668.15 ± 35.07 g/day). The FCR values for Trt1, Trt2 and control group were 6.76 ± 0.55, 6.39 ± 0.71, and 6.94 ± 
0.54, respectively. Therefore, it can be concluded that dietary supplementation with lactic acid bacteria was able to 
improve the growth performance of male Brakmas cattle with better ADG value.  
 
Keywords: lactic acid bacteria, probiotics, dietary supplement, growth performance, ADG  
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Artificial insemination (AI) is a breeding tool that is widely used to improve quality and productivity of beef cattle. It 
can also reduce cost for keeping bulls. Detection of oestrus can be problematic to some breeders due to the 
presence of a big herd of cattle and less time spent managing the herd. The combination of synchronisation protocol 
and fixed time AI (FTAI) allows all females to be bred at the same time for easier management.  The objective of 
this study was to evaluate the efficacy of two prostaglandin products, namely, Lutalyse and Estrumate on pregnancy 
rate of beef cows. Thirty-five (35) adult Brakmas breeding cows, managed under breedlot system, were utilized to 
evaluate the efficacy of these 2 alternate prostaglandins (Estrumate vs Lutalyse) products. The results revealed 
that 13 cows out of 35 were pregnant in which 53.8% were from Estrumate treatment group and 46.2% were from 
Lutalyse treatment group. There was no significant different on pregnancy rate of breeding cows under breedlot 
system using two different prostaglandin products. These results indicated that breeders could utilize both types of 
hormone, either Lutalyse or Estrumate, in their synchronization protocols. The cost of using Lutalyse drug was 
cheaper compared to Estrumate which was RM11.01 and RM17.20 per animal, respectively. Therefore, farmers 
and breeders have several choices of hormones available in the market when applying FTAI in their breeding 
programme.   
 
Keywords: artificial insemination, Estrumate, Lutalyse, prostaglandin, synchronization 
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PRECISION FEEDING STRATEGIES IN KATJANG-BOER CROSSBRED  
GOATS 
 
DR. PREDITH A/L MICHAEL  
Breed Development Programme,  
Livestock Science Research Centre,  
MARDI Kluang, Johor 
e-mail: predith@mardi.gov.my  
 
Precision feeding is a method of feeding based on the requirement of the animal at different stages of production. 
Most feed millers only produce one or two types of feed formulation broadly designed for all breeds of goat. Since 
the requirement and needs of each breed is different, this formulation designed for local Katjang x Boer would utilise 
most of the local resources to meet its nutrient requirement. A total of 4 feeding rations were formulated based on 
the requirements of different production stages, namely, creep feed (CF), grower (GF), flushing (FF) and 
maintenance (MF). These formulations were tested in 4 different experiments compared with conventional 
commercial feed (CCF) as control, 12 Katjang x Boer (KxB) tested on CF, 24 KxB on GF, 20 KxB on FF and 20 
KxB on MF. Results indicated a significantly higher preweaning bodyweight ((BWT (kg)) of 12.83 ± 3.61 in CF 
compared to 7.33 ± 1.13 in CCF at 101 days. Post weaning (average male and female) had significantly higher 
BWT of 31.5 ± 4.67 in GF compared to 18.96 ± 3.49 in CCF at day 361. FF showed a significantly higher average 
daily gain, ADG (gm) of 67.01 ± 14.42 when fed lesser than CCF at a similar cumulative cost of feed. MF showed 
a significantly lower ADG of 43.90 ± 11.18, but however met the objective of the formulation to maintain BWT at a 
lower cost compared to CCF. Feed cost per kg body weight gain was RM 3.60 –12.00 (depending on formulation 
and stage of production) with an average of RM 7.80/ kg. With current price of liveweight at RM 25-30/ kg, local 
farmers would expect a significant margin of profit with the use of local feed resources. 
 
Keywords: growth performance, Katjang x Boer breed, local feed resources, precision feeding strategies, 
production stages 
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The knowledge generated in this study is new. Although the growth rate of milk production in Malaysia is registered 
at 6% between 2011 and 2018, supply is rather inadequate to satisfy consumer demand. In a move towards 
increasing milk production, good hygiene practices are never emphasized, probably because the number of studies 
measuring such impact is scarce. This study was conducted since there has been no study done so far that 
measured the impact of adopting good hygiene practices in the Malaysian dairy sector. Good hygiene practices are 
within the scope of sustainable agriculture. The principles of sustainable agriculture centre on three elements, i.e., 
economic, social and environment. This study investigated the impact of pre- and post-dairy hygiene intervention 
strategies affecting the bottom line of a dairy farmer. The intervention strategies included adoption of good hygiene 
practices by the individuals milking the cows with proper use of clean equipments. As a result of the post-intervention 
strategies, the farm was able to reduce milk wastage by 20% and increased income by 90%. Further, the health 
condition of the cows improved, resulting in better uptake of nutrients, thus causing less environmental damage. 
The strategies suggested in this study could assist dairy farmers to improve bottom lines. Consumers will learn that 
the intervention strategies lead to more nutritious and safer milk. Cows will be able to produce higher milk yields 
and quality. Policy makers would finally find satisfaction, realizing that their efforts on pushing for adoption of 
sustainable practices among farmers are beginning to show results. Society at large and animal activists will 
appreciate the fact that with these intervention strategies, a balance between farm profits and animal well-being is 
definitely attainable. These intervention strategies are currently being promoted and adopted within the larger dairy 
farming communities throughout Malaysia. 
 
Keywords: dairy, hygiene, economic, social, environment 
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JERSEY-FRIESIAN: A POTENTIAL BREED FOR DAIRY INDUSTRY IN SABAH 
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Jersey-Friesian is a cross breed dairy cow between Jersey and Holstein-Friesian breeds. Jersey is a breed which 
is adaptable to a wide range of climatic and geographical conditions. Holstein-Friesian is considered as the best 
dairy cattle in the world with their ability to produce high milk yields. Holstein-Friesian is a large cow which can grow 
up to 800kg compared to the smaller sized Jersey (415kg). One of the reasons for breeding large cows is to increase 
milk production. However, a larger cow would also consume more feed which has to be offset by increasing milk 
production. Nevertheless, Friesians do not produce milk to their genetic potential under the Malaysian environment. 
The Jersey, on the other hand, is a smaller breed with lower milk production but adapted to the local environment. 
A combination of Jersey-Friesian breed was developed to combine the advantages on both breeds. Jersey-Friesian 
was chosen as a potential breed to rear in Sabah and distributed to farmers in june 2018. A study was conducted 
in Keningau, Sabah, to evaluate the potential of the Jersey-Friesian breed by accessing its early lactation stage. 
With well formulated rations and good health care, milk production from the Jersey-Friesian cow was about 11.7-
13.8 litres/day compared to Sahiwal-Friesian which produced up to 16 litres/day. The average feed cost for Jersey-
Friesian at 415kg was 17% lower than Sahiwal-Friesian at 514kg. When taking into account both feed cost and milk 
production, the Jersey-Friesian can be a potential breed for dairy farmers in Sabah.   
 
Keywords: cross breed, early lactation, feed cost, Jersey-Friesien, milk production  
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The amount of nitrogen content in soil is one of the key components in determining the distribution of soil fertility 
levels. In precision farming of paddy, fertilization rates are applied at specific locations depending on its nitrogen 
content. This practice is known as variable rate fertilizer application, where it can optimise the use of fertilizer input 
and in turn, can minimise the cost of rice production. Conventional method in determining soil nitrogen content 
involves soil sampling work and laboratory analysis, which are time consuming, labour intensive and costly. 
Alternatively, visible and near-infrared spectroscopic (Vis-NIR) technique has been explored and found to be 
potentially applicable in determining soil nitrogen content in a fast-paced manner and requires lower manpower 
than the conventional method. Visible and near-infrared spectroscopic ground spectra from the range of 350 to 
1,700 nm were acquired using spectrometers. The obtained spectra were calibrated with the actual nitrogen values 
(determined through soil analysis in the laboratory) to establish the relationship between the spectra and the soil 
nitrogen values. The calibration model was then used to estimate the nitrogen content of soil which was unknown. 
As a result of the validation that had been done, the determination coefficient (R2) obtained was 0.78. This result 
indicated that the Vis-NIR spectroscopic technique has the potential to quantitatively estimate the nitrogen content 
in the soil. The estimated nitrogen content obtained for a large paddy field, along with their location coordinates 
recorded by Global Positioning System (GPS), can be used to produce a digital soil fertility map so that the soil 
fertility distribution can be seen visually. The information perceived from the map can then be used to assist the 
farm managers in making agronomic decisions. In addition, the estimated nitrogen values combined with the paddy 
plant nitrogen content can also be used as an input for the on-the-go variable rate fertilizer applicator.  
 
Keywords: visible and near-infrared spectroscopy, precision agriculture, soil nitrogen, variable-rate fertilization, 
digital soil mapping 
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MODELLING AND HYDRAULIC PERFORMANCE ANALYSIS OF  
PRESSURIZED DRIP IRRIGATION SYSTEM IN GREENHOUSE 
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This study was conducted at Laman Sayur, Malaysia Agro Exposition Park Serdang (MAEPS) to investigate the 
hydraulic performances of a drip irrigation system. The modelling was carried out using EPANET software to give 
insight on how the irrigation system is operated. Model results showed that the error is minimal, 2.2% and 3.0% for 
pressure and 1.7% for discharge in lateral pipe 1 and lateral pipe 2. RMSE and MBE for discharge were recorded 
at 0.042 l/h and 0.025 l/h respectively, for lateral pipe 1 and 0.038 l/h and 0.016 l/h respectively, for lateral pipe 2. 
RMSE and MBE for pressure were recorded at 0.611 m and 0.679 m respectively, for lateral pipe 1 and 0.789 m 
and 0.679 m respectively, for lateral pipe 2. These results showed that the model was in good performance. For 
hydraulic performance, the experiment consisted of one type of emitter (pressure compensating 2 l/h) with four 
operating pressures [P1 (1.5), P2 (2.0), P3 (2.50) and P4 (2.8) bars]. The hydraulic parameters evaluated were 
coefficient uniformity (CU), emission uniformity (EU), coefficient of variation (CV) and emitter flow variation (EFV). 
The results showed that CU, CV and EU were in the excellent classification and values for CU and EU were more 
than 95% efficiency while CV value was below 0.03 which was excellent classification. Meanwhile, the emitter flow 
variation was 10% when operating at 2.5 bar and 1.5 bar and considered a desirable classification. On the other 
hand, for the 2.8 bar and 1.5 bar operating pressures, the emitter flow variation were recorded at 13.6% and 10.29% 
respectively, and the classification was acceptable. Based on the output of the model, the irrigation system could 
be operated at least four times the capacity of the existing irrigation system which operated with lower power pump. 
 
Keywords: drip irrigation system, coefficient of uniformity, emission uniformity coefficient of variation, emitter flow 
variation 
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Determining the varieties of lettuce through image processing is considered as part of precision farming. Automatic 
classification is becoming vital for precision farming practice as it is rapidly developing with emergence of many 
applications for agriculture. Classification and identification of lettuce varieties through human capabilities is tedious, 
time consuming and prone to errors. Hence, there is a need for automation of this process with machine learning 
capabilities that will make the process faster with greater accuracy. Application of machine learning in agriculture 
is currently still low and many phases of the process needs to be optimised. The objective of the project focuses on 
designing a lettuce variety recognition program using Convolution Neural Network (CNN) in MATLAB with an 
accuracy of at least 90%. The CNN model was trained with 7,000 leaves and tested with 1,800 leaves for the 
classification of 7 varieties of lettuce. The results from this study has proven the high effectiveness of using CNN to 
classify lettuce varieties, where the overall classification accuracy was found to be 97.8%. Meanwhile the individual 
classification accuracy for Butterhead, Celtuce Love, Italian, Red Coral, Lactuca Sativa Lettuce, Red Oakleaf and 
Salad Grand Rapid were 97%, 99.3%, 98.7%, 96%, 100%, 99.3% and 94% respectively.  
 
Keywords: automation, convolutional neural network (CNN), lettuce classification, machine learning, precision 
agriculture 
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Pest and disease control during paddy cultivation is an essential element that needs to be considered. There 
are many methods of chemical applications for controlling pests and diseases, namely, knapsack sprayer, boom 
sprayer or drone sprayer. The use of drones in agriculture is still new in Malaysia but this technology has grown 
rapidly from year to year. There are very few studies to determine the effectiveness of spraying chemicals using 
drones that can suit the weather and environmental factors in Malaysia. This paper aimed to investigate the efficacy 
of pesticide applications using a drone sprayer and a knapsack sprayer in paddy fields. The study was done on a 
0.5 ha plot located at MARDI Seberang Perai in season 2 in 2019. The pesticide application was carried out 4 times, 
32 days after sowing (DAS), 46 DAS, 70 DAS and 102 DAS. Two types of chemicals were used in this experiment 
to control the pests and diseases. The study involved two methods of chemical applications using drone sprayer 
and knapsack sprayer. The number of pests and percentage of disease attacks were taken 1 week before and after 
spraying. Results showed that there was no difference in effectiveness between applications using drone and 
knapsack sprayers but the drone sprayer had advantages in time consumption and safety compared to the 
knapsack sprayer. Currently, the charges for spraying using knapsack and drone is the same but the drone can 
spray a larger area in one day compared to the knapsack sprayer. Rice farmers have the option to choose what 
application to use on their fields to control insects and pests. However, they have to consider the cost, availability, 
field conditions and other hazardous problems.   

 
Keywords: drone sprayer, herbicide, pesticide, spraying 
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In Malaysia, there are two water management systems for crop production. Rainfall is one of the primary factors 
affecting crop production. Under rain-fed agriculture, an irrigation system was setup for the supplementary during 
the short-term drought. The study aimed to quantify the comparison of rainfed and irrigation on grain corn yields 
and growth. The experiment was evaluated under field conditions at MARDI Seberang Perai based on the local 
rainfall season. A randomised complete-block design was used with three replications of one plot each. Two 
treatments were established according to rainfall regimes for a real year in Kepala Batas, Seberang Perai Pulau 
Pinang from August to November (2019) and April to July (2020). Rainfall amounts and intensity were recorded 
every 24 hr. Grain corn yields ranged between 7.63 t/ha and 9.66 t/ha. Grain yields proved to be higher on complete 
installation of an irrigation system compared to rainfed planting. Short term drought and extreme rainfall events 
significantly showed the effect on production of grain corn.  
 
Keywords: irrigation, rainfall, rainfed, grain corn, yield  
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OF STABLE ESSENTIAL OIL NANOEMULSION 
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Hydrophilic–lipophilic balance (HLB) is the balance of the size and strength of the hydrophilic and lipophilic moieties 
of a surfactant molecule. The HLB number is usually on a scale of 0–20. Lower HLB values are an indication of 
high oil affinity. A high HLB value, on the other hand, indicates high water solubility. Determination of HLB values 
of essential oils is a critical step for the development of nanoemulsion based on minimum droplet diameter which 
is related to the required HLB and nanoemulsion stability. It is proposed that the most stable nanoemulsion is 
formulated with surfactant mixtures with HLB values nearest to the required HLB of the oil phase. Here we described 
the optimization of suitable surfactant mixtures based on their HLB values for the development of efficient lemon 
myrtle nanoemulsion. Two combinations of surfactant mixtures (Tween 80 and Span 80; and Tween 20 and Span 
20) were optimized as emulsifying agents for lemon myrtle nanoemulsion. The droplet size, polydispersity index 
and their stability were observed for 28 days. Based on the results, the surfactant mixture of Tween 80 and Span 
80 showed optimum HLB with a value of 14. The nanoemulsion was stable up to 28 days with consistent droplet 
size and has good polydispersity index. Although the surfactant mixture of Tween 20 and Span 20 produced smaller 
droplet size, the stability of the nanoemulsion was only up to 7 days and this was undesirable. These findings proved 
that the HLB value is an important parameter for selecting the most appropriate type of emulsifiers to retain long 
term stability of essential oil nanoemulsion. 
 
Keywords: HLB values, essential oil, polydispersity index, lemon myrtle, nanoemulsion 
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Public relations (PR) is a strategic communication process that builds mutually beneficial relationships between 
organizations and the public. As the public increasingly focuses on alternative media as another source of 
information, the importance of practitioners monitoring MARDI’s (Malaysian Agricultural Research and 
Development Institute) presence on mass media will continue. As a major platform where the public gets reliable 
news and information, the mass media presents interesting challenges to practitioners who monitor the reputation 
of their organisations. Through PR value, this study explores MARDI’s 2019 trends in media management. The 
Malaysian Agricultural Research and Development Institute uses and monitors the PR value because of its 
importance in determining the corporate image and visibility of the institute. Public relations value is measured by 
Advertising Value Equivalent (AVE), circulation, impressions, referral and conversion tracking. One of MARDI’s 
2019 Key Performance Index (KPI) was KPI9 which was to increase MARDI’s visibility by targeting to get RM34.8 
million. The ablest strategies executed by practitioner’s and impactful events resulted in the institutions collecting 
PR value of RM53.7 million, which was 154% higher than the targeted value. The articles have been clustered into 
several categories, namely, crops, livestock, food, transfer technologies and others. The PR value gained by crops 
was the highest with RM8.3M, while livestock and food PR values were RM2.05M and RM2.17M respectively. 
Findings from this study can be used by the institutions to strategise and focus on which issues, products, or 
technologies to be highlighted. Hence, new strategies for effective and efficient mass media management can be 
implemented. 
 
Keywords: mass media, public relations, PR value, strategic communication, visibility 
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Food loss and waste (FLW) is a global issue that requires attention. One third of global food production is wasted 
every year and this is equivalent to RM1.3 billion. In Malaysia, food waste is the highest waste generated everyday 
which is around 31 to 45% of the solid waste and equivalent to 15,000 tonnes. Under MYSaveFood Initiative, a 
study was conducted to examine the attitude and behaviours on wasting food among secondary school students in 
Malaysia. The study also examined the roles of the awareness programmes to educate the respondents regarding 
FLW. A total of 637 students aged between 13 and 17 from 13 schools responded to this study. The findings 
suggested that the respondents had good knowledge of FLW and understood the importance of reducing food 
waste. Students in Malaysia wasted a lot of food due to the large portions and taste. This study also recorded the 
highest percentage of students (44.71%) who wasted more food during dinner. About 37.6% were willing to share 
leftover food with their friends or family while 36.6% preferred to feed their pets with the leftovers. The study also 
revealed that Malaysia had provided a good awareness programme for FLW as 81% of the respondents have 
encountered FLW through readings and mass media. Most of the respondents obtained information about FLW 
from television programmes (66.5%), Instagram (41.5%) and Facebook (29%). Overwhelmingly, 84.5% agreed that 
the advertisements did affect their perception of food waste. This was a good indication that the awareness 
programmes could change people’s perception and behaviours to value food and help to reduce food waste. 
Therefore, it is suggested that awareness programmes should be twofold, incorporated with involvement from 
everyone and enforcement towards reducing FLW in Malaysia. 
 
Keywords: awareness, food loss and waste, MYSaveFood, school children, perception 
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The increasing demand for health and functional foods is rapidly growing due to the health-conscious lifestyles of 
consumers’ diets. The functional food ingredients market was estimated at USD68.60 billion in 2018 and is projected 
to reach USD94.21 billion by 2023. Therefore, this study was carried out to assess the consumers’ insight towards 
a new functional beverage developed from the indigenous Malaysian fruit, Mangifera odorata Griff (Kuini). Literature 
revealed that kuini has high potential for a new functional healthy drink product as it has been scientifically proven 
to be high in nutritional contents for maintaining good health. A preliminary survey was carried out on 100 
respondents in the Klang Valley using structured questionnaires. Results revealed that 83% of the respondents had 
consumed indigenous fruits while 63% were aware of its prebiotic function and benefits. Chi-square analysis 
indicated that the awareness of functional ingredients was statistically associated with the demographic factors, 
comprising of education level (Χ2 = 14.886, df = 2, p <0.005), age (Χ2 = 12.392, df = 4, p <0.005) and gender (Χ2 = 
5.189, df = 1, p <0.005). Using logistic regression analysis, the probability of consumers who were likely to purchase 
was 90%. Taste and overall acceptance were the major contributors of product attributes for consumers to purchase 
with 6.7 and 9.6 times out of not being purchased (p <0.05) with every unit increase in these two attributes. These 
findings are important to provide direction to technology generators to improve the existing food technologies as 
demanded by consumers, as well as to reflect the ‘selling point’ when the product is ready to be commercial. 
However, further research will expand the scopes of the study with respect to the sample size of consumers from 
other zones in Malaysia for a more comprehensive output.  This final output will be useful information towards 
formulating the appropriate marketing strategies for entrepreneurs and industry players towards distributing the 
food products in both local and international markets. 
 
Keywords: market potential, functional beverage, new product development, Mangifera odorata Griff, Central Zone 
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SOCIO-ECONOMIC IMPACTS ON MARDI’S COCOPEAT AND COIR COCONUT  
EXTRACTOR MACHINES: CASE STUDY APPROACH  
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The impact of technology on commercialisation of MARDI’s cocopeat and coir coconut extractor machines (M3CE) 
was valued using a case study approach that was implemented on three cocopeat entrepreneurs. Using M3CE, 
they managed to earn an income ranging from RM1,583.18 - RM7,667.30. The case study conducted showed that 
the entrepreneur can offer employment to 3 -7 employees with an average income between RM750 and RM1,000 
per month. The economic impact of M3CE from a financial point of view included income to operators between 
RM18,000 and RM92,000 per year. The socio-economic impact in terms of job offers to the local community was 
worth between RM36,000 and RM120,000 per year. The environmental impacts with the use of previously discarded 
coconut coir avoided pollution estimated between RM9,000 and RM34,000 per year. Overall, the economic yearly 
impact of M3CE on the first, second and third users was RM76,176, RM245,603 and RM114,175 respectively. 
Economic viability analysis was also conducted on this technology by assuming that the M3CE had operated for 6 
working days at 7 hours a day with a processing capacity of 2 tonnes of coconut coir per day. Net Present Value 
(NPV) showed a positive value of RM13,435 which indicated that this technology can be practiced. IRR rate showed 
a value of more than 10% (18%) which indicated that this technology was viable to practice. BCR showed that for 
every RM1 invested, the return value was RM1.24. Investment to execute this business will recover capital during 
the fourth month after the venture. It is expected that the income that will be earned from this enterprise will be an 
average of RM4,552 per month. From these findings, it is clearly indicated that M3CE is economically potential for 
use by entrepreneurs as well as utilize coconut waste. 
 
Keywords: coconut, cocopeat, coir, case study, economic impact 
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The Malaysian government had gazetted the Movement Control Order (MCO) to control Covid-19 transmission in 
our country. The implementation of the MCO had indirectly disrupted the food supply chain and affected agri-food 
producers. The impact of Covid-19 on the price of agriculture products has not been empirically conducted before. 
Thus, this study assessed the impact of Covid-19 and illustrated the price volatility of selected fresh food products 
to assist the Ministry of Agriculture and Food Industry (MAFI) to formulate strategies to ensure undisrupted food 
supply in case the MCO was gazetted again. From 47 fresh food products, 15 of them (32%) were selling at a higher 
price than the pre-MCO (the highest at RM9.50 for celery/parsley), while another 14 fresh food products had 
reduced the price (30%), ranging from RM5.60 to RM0.02. The relatively high-priced products were locally produced 
(67%) while most of the imported products (43%) declined in price. Price rise during the 2nd to 4th phase of MCO 
was due to the difficulty of agri-food producers to sell their products (91%) due to disrupted marketing channels 
(58%) and logistic issues (13%). Most of the products were in the "recovery" phase since the 6th phase of MCO, 
slowly decreasing in price towards the pre-MCO; thus, price changes were probably temporary, except for 
celery/parsley, red chillies (both local and imported), cucumber and watermelon. Nevertheless, the government 
needed to monitor the price of selected products that showed a continuous increment in price to determine the 
possible causes which could have been due to a supply/demand disruption or merely on speculation. Price 
monitoring should be done continuously at least until the Covid-19 pandemic is under control to increase agri-food 
producers efforts to produce and market consistently. The findings have been presented to MAFI as input in 
formulating the Economic Recovery Plan by the Economic Action Council. 
 
Keywords: Covid-19, fresh food, market, movement control order, price 
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The main concern of the agri-food producers during the early phase of MCO (COVID-19) was related to marketing 
where the disruption of conventional market channels led to the difficulty in selling agricultural produce (91%), 
resulting in the issue of dumping and disposal of the products. A survey conducted in April till May 2020 on 2,240 
respondents showed that the majority (68%) of the farmers had lost their current income and capital, however, 17% 
of them were still producing at a minimum production level. About 69% of the producers used e-commerce platform 
as an alternative channel throughout the MCO. The 2nd survey was conducted during the Conditional Movement 
Control Order (CMCO) to compare the situation between MCO and CMCO. The market situation was getting better 
for most agri-food producers in CMCO phase. The majority of their businesses increased to 78% compared to the 
early phase of MCO. However, those who were operating at a minimum production level had increased up to 40%. 
Although the usage of e-commerce had gone up and helped the agri-food producers in sustaining their business, 
the number of users had decreased (69% to only 27% during CMCO) because they had reverted back to the 
traditional marketing channels. The study concluded that some action needs to been taken to ensure undisrupted 
domestic supply chain and avoid product disposal at the beginning of the pandemic. The government needs to 
facilitate cash financial capital assistance, enforce contract farming, encourage producers to continue to use of the 
digital platform and explore new markets, thus allowing them to enhance product competitiveness and acquire 
additional profit. 
 
Keywords: agri-food producers, conventional market channels, domestic supply chain, e-commerce platform, MCO 
(COVID-19) 
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In 2017, Malaysia imported grain corn worth RM3billion exceeding 3.7milion tonnes (MAFI 2019). According to 
MAFI, the Malaysian net grain corn import is expected to increase in future due to increase in global demand for 
animal feed. The boosting trend is also supported by the depreciation of the Malaysian Ringgit which is expected 
to exist for another 1 - 2 years. High dependency on imported grain corn has increased uncertainty and risk to the 
livestock industry which gradually would affect national food security. This study seeks to benchmark the Indonesian 
grain corn industry from the aspects of socio- economics, agronomic practices, mechanisation technologies, private 
sector contributions and government policies. The results showed that the Indonesian government policies by the 
Governor of Lamongan had boosted the Indonesian grain corn industry to become the largest grain corn producers 
in ASEAN and the 7th in the world in 2018 (FAO 2019). It was highlighted that the success story began when the 
Indonesian government developed Lamongan District to become the largest grain corn sample farm of 100ha which 
applied good agronomic practices and the production reached an average of 9.3 t/ha. The private sector contribution 
was the seed industry whereby the grain corn seeds were produced competitively in the market with good quality 
and better yields. The Indonesian Cereal Research Institute (ICERI) had introduced 41 grain corn seed hybrid 
varieties which contained special characteristics over the last 24 years. In conclusion, the success story of Indonesia 
with 100% Self Sufficiency Level (SSL) on grain corn production has provided some valuable tips for Malaysia to 
develop our own seeds and agronomic practices supported by mechanisation technologies in order to establish 
and revitalise our grain corn industry in future. 
 
Keywords: benchmarking, grain corn, Indonesian grain corn industry 
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Malaysian fruit tree genetic resources consist of more than 100 species bearing tropical fruits including indigenous 
fruits that are considered underutilised. In 2018, Sabah and Sarawak represented 24% of total indigenous fruit 
producers in Malaysia occupying 54% of total crop areas. However, these fruits are commonly overlooked by young 
generations and regarded as less prestigious food and nutritionally inferior due to lack of consumers awareness on 
their benefits. The main objective of this study was to identify characteristics of consumers of indigenous fruits in 
Sabah and Sarawak. Data was collected from a total of 500 respondents in Sabah and Sarawak using 
questionnaires through face to face interviews. Logistic regression was applied to determine the factors that 
explained indigenous fruits consumption. Four independent variables (gender, education level, household income 
and age) were used to explain the fruits consumption. Age was positively related (B = 0.456) to indigenous fruits 
consumption and significant at 0.05 level. The value of an odd ratio being more than 1 meant high impact for the 
consumption of the fruits which was 1.6 times greater for the consumption with one year old increase. However, 
education level was negatively related (B = 0.380) and significant at 0.1 level. The value of an odd ratio for the 
education level lower than 1 gave small impact to indigenous fruits consumption and showed that the factor lowered 
the consumption of the fruits to 31.6%. Furthermore, R&D is recommended on nutritional awareness of indigenous 
fruits to encourage people to consume the fruits and contribute to a healthy society. Technology should be 
enhanced in the diversification of indigenous fruit products to increase the productivity of Small and Medium 
Industries (SMEs) besides boosting the income of entrepreneurs and providing job opportunities for locals. 
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Floricultural industry in Malaysia experienced a new revolution when it was identified as a high-value crop in the 
10th Malaysia Plan (10MP) and contributed to the national income and economy. MARDI has taken initiatives to 
develop new plants that are suitable for landscaping compared to ornamental plants called Multispecies that bloom 
throughout the season and Arundina Orchid which can survive hot weather. Prior to commercialisation, it is pertinent 
to evaluate economic and market potential of these new crops development. Hence, this study was conducted to 
analyse the production cost and financial returns of pre-commercial plots in Kuala Lumpur for Multispecies by 
estimating 0.8 ha of planted area, fixed up to 3,000 trays with a capacity of 8,850 plants per cycle. For Arundina 
Orchid, the planted area was estimated on 0.8 ha that could accommodate up to 3,000 pots per cycle in Rawang. 
Results showed that the Internal Rate Return (IRR) was (59%), Benefits Cost Ratio (BCR) was1.24, Net Profit Value 
(NPV) was RM23,720.75 and payback period was 1.66 years for Multispecies while for Arundina Orchid, the IIR 
was 98%, BCR was 1.42, NPV was RM38,569.66 and payback period was 2.02 years. These findings suggested 
that cultivation was viable and had a short period of return on investment. To identify market potential globally, an 
online survey through floriculture association social media involving 53 respondents from various countries was 
conducted. All user’s responses were recorded and ranked according to the most preferred species - Dendrobium 
Bdmahan (82%), Arundina Mentari (74%), Spathoglottis (71%) and Dendrobium Horn Type 1 (69%). For native and 
exotic plants, Schismatoglottis (77%), Asclepias (76%), Alocasia (75%), and Heliconis Nickerensis Mutan (73%) 
were most liked. Native and exotic plants as well as orchid species developed by MARDI have potential to be 
commercialised as it fits range of purposes from ornamental potted plants to landscaping. A preliminary global 
market acceptance indicated positive signs of market potential for future floriculture industry in Malaysia. 
 
Keywords: floriculture, economic viability, market potential, multispecies, Arundina orchid 
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Additional input factors in rice production are the key factors contributing to increase in yield. However, nowadays, 
the increase in additional input factors such as land area, labour, fertilisers, pesticides and seeds did not seem to 
significantly increase rice yields. The relatively new IADA Pekan and IADA Rompin areas are among two of the 
twelve major granaries in Malaysia. The stability and potential increase in yields of these two areas had a great 
impact on the country’s rice production and contributed to the sustainability and sufficiency of the nation’s staple 
food. In addition to input factors, socioeconomic factors are also important issues that could contribute to 
improvement in rice productivity. Therefore, this study was conducted to explain and study these factors as well as 
to determine the performance of the respective Technical Efficiency (TE) of the selected granaries. Data was 
collected through face to face interviews using structured questionnaires. Random sampling was applied to the 
proportionate size of farmers’ populations for each of the two granaries. A total of 77 respondents were successfully 
interviewed, 40 from IADA Pekan and 37 from IADA Rompin. The study showed that additional input factors did not 
give significant impact to yield increment (decreasing return to scale) for IADA Pekan while different results were 
found for IADA Rompin. In conclusion, the study suggested different approaches and alternatives to be implemented 
for both granaries in securing the sustainability of rice production as well as for farmers’ livelihood. 
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Malaysia has been a net importer of grain corn for more than 50 years since there is no local production to meet 
the needs of the poultry industry which used 50-70% grain corn in the poultry feed. Our dependency on imported 
grain corn might harm the livestock industry and jeopardized the country’s balance of trade (BOT). The weakness 
of foreign exchange for ringgit further worsens the situation since 1998. The increase in price of grain corn directly 
affects the cost of livestock production resulting in higher retail price of chicken in the market. This study was 
conducted to identify factors that influence chicken retail prices in Malaysia as well as the impact of an increase in 
grain corn prices towards the price of chicken. The analysis was done using Ordinary Least Square (OLS) and 
moving average (MA) models with time-series data within a time period of 1985 to 2018. The result of OLS revealed 
that the chicken retail price was highly influenced by crude oil and chicken consumption per capita at 1% significant 
level while grain corn price at 5% significant level. Forecasting analysis until the year 2030 showed that the chicken 
retail price is influenced by the increase in grain corn price in the long run. Therefore, local grain corn production 
should be a priority at least in certain targeted production. However, the local production should be viable and 
comparatively competitive than import, thus motivating the local feed processing industry to use the local sources 
of grain corn. Local grain corn production should be supported by favorable policies to reduce dependency on 
import.  
 
Keywords: chicken, forecast, grain corn, Ordinary Least Square, price  
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KS12 
THE REAL VALUE OF URBAN FARMING: FOR YOUNG GENERATION AND  
COMMUNITY 
 
RASMUNA MAZWAN BINTI MUHAMMAD 
Sociology Programme,  
Socio-Economic, Market Intelligence & Agribusiness Research Centre,  
MARDI Serdang, Selangor                                 
e-mail: rasmuna@mardi.gov.my  

 
Urban farming represents an opportunity for improving food supply, health conditions, local economy, social 
integration, and environmental sustainability. It is estimated that about 76%  of Malaysian population live in urban 
areas. From that, 56% is categorized as B40 with  household income less than RM4,360 per month. About 50-70% 
of their income is spent on food, which reflects the urban poor situation. Urban farming is seen as an ideal approach 
to overcome this situation. The success and continuity of urban farming programme depends on the level of 
awareness of the younger generation towards sustainability of nutritious and safe food supply. Therefore, this study 
aims to identify the effectiveness of urban farming in reducing the cost of household expenses, and at the same 
time, evaluate the effectiveness of urban farming module on raising awareness among students. A total of 88 urban 
farming community members, 256 students and 37 coordinating teachers, representing seven schools in the Klang 
Valley, participated in this study. A combination of qualitative and quantitative approaches was carried out using 
questionnaires, face-to-face interviews and focus group discussion (FGD). This study revealed that the urban 
communities benefited from urban farming through reduction in fresh vegetables and household expenses. There 
was a significant reduction of RM66.00 per month on average indicating a positive impact in reducing household 
expenses. The study also showed high awareness on urban farming among the students with increase in 
awareness indicator at 3.355. These results indicated that urban farming practices meet the needs of urban society. 
The government should reinforce the support and policy interventions for better impact in the future. 
 
Keywords: urban farming, urban poor, reducing household expenses, young generation, awareness 
 
 
 
KS13 
SUPPLY CHAIN AND COST MAPPING MODEL FOR EXPORTING FROZEN  
WHOLE DURIAN TO CHINA 
 
SUHANA BINTI SAFARI  
Market Intelligence & Agribusiness Programme, 
Socio-Economic, Market Intelligence & Agribusiness Research Centre,  
MARDI Serdang, Selangor                                 
e-mail: suhanasafari@mardi.gov.my 
 
China is the world’s fastest growing durian import market. In the past decade the value and volume of Import 
increased significantly up 13.12% per annum. High disposable income, changing lifestyle and consumer 
preferences lead to higher consumption among Chinese consumers. In China, Malaysian durian has been 
recognised as premium durian through its most popular trade varieties, “Musang King” and “D24”. Durian pulp and 
paste has been exported to China since 2011. In 2018, a new protocol for frozen whole durian was promulgated 
and signed between Malaysia and China. The new protocol of cryogenic freezing aims to retain its freshness for 
long shelf life up to 18 months. However, ambiguity arises among the Malaysian durian exporters in understanding 
the frozen whole durian export supply chain to China. Thus, Supply Chain and Cost Mapping Model (SCCMT) was 
used to analyse activities involved in the export supply chain, evaluate time taken and estimate cost of frozen whole 
durian from Malaysia to China.  The study revealed that the entire supply chain of exporting frozen whole durian 
took almost 28 days i.e. 12 days in Malaysia and 14 days in China. Processing and outbound logistics required 7 
days and 14 days from total, respectively. Furthermore, processing and outbound logistics were also high in cost; 
RM 10/kg for processing and RM 8.50/kg for outbound logistics. The overall cost-time analysis indicated that 
processing spends 28.6% of total time and 31.8% of total cost, whilst, outbound spends 50% of total time and 25.8% 
of total cost. Supply chain integration is highly needed for more efficient functionality of supply chain. Malaysian 
exporters are encouraged to consider forging partnership with export specialists and international chain stores, 
domestically and abroad.  
 
Keywords: durian supply chain, Malaysian Musang King, China market, frozen whole durian, cryogenic freezing 
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KS14 
THE EFFECTIVENESS OF GOVERNMENT PROGRAMME TOWARDS  
SOCIAL IMPROVEMENT AND ECONOMIC WELFARE AMONG  
SMALL-SCALE FISHERMAN COMMUNITY IN MALAYSIA  
 
AIMI ATHIRAH BINTI AHMAD 
Sociology Programme,  
Socio-Economic, Market Intelligence & Agribusiness Research Centre,  
MARDI Serdang, Selangor                                  
e-mail: aimiathirah@mardi.gov.my  
 
Small-scale fisherman (SSF) community is categorized as zone A or coastal fishing communities with low income, 
poor catches and very much dependent on the middle-man. However, SSF community continues to contribute 
significantly to the industry as a huge number of fishermen are SSF (84.2% of 61,608 fishermen in Malaysia). 
Therefore, various measures have been taken by the government to ensure the well-being of SSF. Hence, this 
study was carried out to measure the effectiveness and the socio-economic impact of the government programmes 
within the past 2 years (2018-2019). A survey was conducted using questionnaires with 476 respondents randomly 
selected among Fisherman Associations (PNK) members. Among these, 87.9% were SSF. In this study, the socio-
economic impacts were measured based on 5 indicators; income, standards of living, operational cost, job 
opportunity and economy of PNK. The government programmes included in this study are living allowance (ESH), 
fishing incentive (Insentif hasil tangkapan, IHT), housing allowance, natural disaster allowance, diesel and petrol 
subsidies.  Based on Chi-Square analysis, the effectiveness of majority of the programmes gives a significant impact 
on the fisherman’s income and standard of living. However, the effectiveness of the programmes does not 
guarantee positive impacts on the fisherman’s income and standard of living. Thus, the binary logistics regression 
was performed to investigate the factors that influenced the changes on the fisherman’s income and standard of 
living. The results showed an increase in the ESH allowance of RM 300 and assistance is needed to lessen the 
burden, especially among the young generation of SSF. PNK's fresh market should be strengthened and a 
programme on aquaculture and downstream product should be conducted, especially during monsoon seasons.  

 
Keywords: small-scale fisherman, programme effectiveness, socio-economic impact, chi-square analysis, binary 
logistics  
 
 
 
KS15 
THE ROLE OF MONITORING ASPECTS IN THE FORMATION OF  
SUSTAINABLE ENTREPRENEURS 

 
KAMARUZAMAN BIN AHMAD 
Entrepreneur Development Programme, 
Technology Transfer & Entrepreneur Development Centre,  
MARDI Serdang, Selangor 
e-mail: kza@mardi.gov.my 

 
The monitoring aspect in a project is very critical. Monitoring activities can include a variety of criteria depending on 
the objectives of a project, so that it becomes very dynamic. At MARDI, the depth or shallowness of an aspect of 
monitoring will have a wide impact on the  project. Therefore, this study will emphasize on the monitoring aspect of 
the participants of Projek Rezeki Tani based on Maslow's Theory of Hierarchy of Needs. This theory states that in 
each individual there are five (5) needs that have to be met such as physiology, safety, social, self-esteem and the 
achievement of self-desire. When one need is met, the next need will be the next need or priority. Each individual 
will ensure that the lowest level of needs is met first before striving for the higher-level needs. The study will begin 
with the Dynamic System Methodology which basically uses causal relationships in constructing complex system 
models as a basis for recognizing and understanding system dynamics behavior. In other words, the use of Dynamic 
System Methodology is more focused on the goal of improving our understanding of how system behavior arises 
from its structure. After that, the AHP (Analytic Hierarchy Process) technique will be used in determining the impact 
of each selected variable using the Expert Choice application. The results of the analysis of the study showed that 
the monitoring aspect had a significant impact on the self-esteem (need to be respected and given the opportunity 
to respect others) of the participants. This was followed by social (human need to be loved and feel a sense of 
belonging) aspect and self-desire (need to achieve one's own ambitions according to one's human potential). During 
the monitoring process needs such as physiology and safety had the lowest impact on the  relationship of the 
entrepreneurs with the project. 

Keywords: AHP, System Dynamics, Expert Choice, monitoring, Projek Rezeki Tani 
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Latar Belakang

Pelaksanaan Konvensyen Kumpulan Inovatif dan Kreatif (KIK) peringkat MARDI yang diadakan 
bersekali dengan Hari Inovasi MARDI 2020 berdasarkan saranan kerajaan melalui Pekeliling 
Perbendaharaan Bil. 4/2011 yang menyatakan bahawa Konvensyen KIK boleh diadakan sempena 
sambutan Hari Inovasi peringkat kementerian atau jabatan.

Konvensyen KIK bertujuan untuk mempersembahkan projek KIK dan menilai sejauh mana projek 
yang dilaksanakan berpotensi diketengahkan ke peringkat kementerian, wilayah, negeri, kebangsaan 
dan seterusnya antarabangsa. Konvensyen KIK MARDI dilaksanakan sebagai salah satu usaha 
untuk menggalakkan penyertaan warga MARDI dalam memperkenalkan inovasi, penambahbaikan 
perkhidmatan yang diberikan oleh MARDI kepada pelanggan dan pengurusan di tempat kerja.

Kumpulan Inovatif dan Kreatif (KIK) juga merupakan prinsip asas yang mengiktiraf staf sebagai 
sumber paling bernilai dalam organisasi selain berperanan sebagai forum kepada mereka untuk 
melibatkan diri dalam proses membuat keputusan dan seterusnya melaksanakan tindakan yang 
diputuskan secara berpasukan. Tambahan pula, KIK dapat mengasah kemahiran pengucapan awam, 
meningkatkan keyakinan diri serta memperbaiki hubungan antara staf dengan pihak pengurusan 
MARDI.

Tahun ini, MARDI melaksanakan sepenuhnya pendekatan Horizon Baharu KIK buat pertama kalinya 
sejak diperkenalkan pada tahun 2016 iaitu melalui Pekeliling Transformasi Pentadbiran Awam 
‘Panduan Pembudayaan Dan Pemerkasaan Inovasi dalam Sektor Awam Melalui Horizon Baharu 
Kumpulan Inovatif Dan Kreatif’ dengan memberi tumpuan kepada outcome dan impak projek 
termasuk pengkomersialan. Konvensyen kali ini dibahagikan kepada tiga peringkat penilaian projek 
iaitu lawatan ke tapak projek KIK (kali pertama diadakan) sebagai peringkat pertama penilaian, 
sesi viva oleh juri profesional dan akhir sekali penilaian juri dalaman MARDI semasa konvensyen 
diadakan. 

Sebanyak tiga kumpulan yang layak sebagai finalis akan membentangkan projek mereka kepada 
pihak Pengurusan Tertinggi dan MARDI amnya. Melalui konvensyen ini, pemenang KIK akan 
mewakili MARDI untuk bertanding dalam Konvensyen KIK agensi luar pada tahun hadapan.

KONVENSYEN KUMPULAN INOVATIF DAN KREATIF (KIK)
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Kumpulan: Mini-Log-Trap (MLT)
(MARDI Bachok)

Tajuk Projek
Perangkap Mini Log : Alternatif untuk Mendapatkan Koloni Lebah Kelulut Secara 
Mudah dan Murah

Kenyataan Masalah
Semua spesies kelulut membina sarang dalam sistem tertutup. Kelulut spesies Melipona dan 
kebanyakan spesies Trigona biasanya membuat sarang di dalam geronggang tunggul kayu atau dahan 
pokok. Untuk memindahkan koloni tersebut, dahan atau tunggul kayu perlu ditebang dan ini melibatkan 
kos pemindahan yang tinggi kepada penternak lebah kelulut.

Objektif Projek 
Mengurangkan kos pengeluaran memindahkan koloni kelulut daripada satu tempat ke tempat lain.

Kaedah/Metodologi
Bahan yang digunakan adalah tunggul log kayu lama atau pokok lain, propolis dan etanol untuk 
membuat larutan propolis. Propolis digunakan sebagai salah satu bahan perangkap manakala log kayu 
digunakan sebagai medium untuk pembiakan koloni kelulut.

Outcome/Impak Projek
Hasil kajian ini dapat memberikan kesan positif kepada pengusaha atau penternak madu kelulut 
terutamanya dari segi kos pengeluaran di samping meningkatkan kadar kebarangkalian (kadar kejayaan 
70%) koloni kelulut untuk masuk ke dalam perangkap tersebut.

Fasilitator 
Anuar bin Abdullah

Ketua kumpulan
Mohammad Syakir bin Badrunnahar

Ahli kumpulan
Sauli bin Mat Yunus
Mohd Muhktar bin Dollah 
Mohd Nazri bin Baharon
Muhammad Rashawal bin Che Rashid
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Kumpulan: @kinabalu
(MARDI Kota Kinabalu)

Tajuk Projek
Indikator Pengorek Tanah

Kenyataan Masalah
Penggunaan cangkul dan tombak untuk kerja menggali lubang dan mengeluarkan tanah dari dalam 
lubang yang digali bagi tujuan memindahkan anak benih ke ladang akan menggunakan banyak tenaga 
dan mengambil masa yang lama. Selain itu, lubang yang digali mempunyai saiz yang berbeza dan tidak 
seragam.

Objektif Projek
1. Mencipta alat yang menjimatkan masa proses menggali lubang untuk aktiviti pertanian.
2. Menghasilkan lubang yang seragam.
3. Pengurusan sisa tanah daripada aktiviti menggali lubang yang lebih efektif.

Kaedah/Metodologi
1. Mengenal pasti masalah penggunaan alat penggali lubang untuk aktiviti pertanian.
2. Mengenal pasti ciri-ciri alat penggali lubang yang lebih efektif.
3. Menyediakan peralatan yang digunakan untuk pembangunan projek, analisis dan penambahbaikan. 

Outcome/Impak Projek 
1. Indikator pengorek tanah menjimatkan masa menggali lubang 
    berbanding dengan penggunaan cangkul dan tombak.
2. Lubang yang digali lebih kemas.
3. Saiz lubang yang seragam.

Fasilitator  
Norhayati binti Zaini

Ketua Kumpulan 
Nancy binti James

Ahli Kumpulan
Cornelis Poulus
Eddie Edwin William
Erwinda binti Jamlis
Mohd Azmal bin Mohd Yasin
Mohd Syirazi bin Marjuki
Rusli bin Radde
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Kumpulan: ES-TECHNO
(Pusat Penyelidikan Sosio Ekonomi, Risikan Pasaran dan Agribisnes)

Tajuk Projek
Proses Pemusatan Data Kajian Sosioekonomi (Mini Big Data System)

Kenyataan Masalah
Proses mendapatkan data kajian sosioekonomi mengambil masa yang panjang.

Objektif Projek 
Menghasilkan sistem yang mampu mendapatkan data kajian sosioekonomi dengan lebih cepat.

Kaedah/Metodologi
Kaedah yang digunakan adalah pemusatan data bersepadu yang menggunakan sistem rangkaian 
dalaman (NAS) untuk perkongsian fail dan penyimpanan maklumat.

Outcome/Impak Projek
Menghasilkan sistem pemusatan data atau mini big data untuk organisasi kecil contohnya Pusat ES 
yang mampu menggandakan produktiviti sedia ada dan membantu menghasilkan kajian berimpak besar.

Fasilitator 
Dr. Hairuddin bin Mohd Amir

Ketua Kumpulan 
Muhammad Faireal bin Ahmad

Ahli kumpulan
Muhammad Hakimi bin Harun
Muhammad Syafiq bin Ahmad Dani
Farith Fariq bin Hashim
Nuruddin bin Mohammad



120



121

PERTANDINGAN 
INOVASI AKAR 

UMBI MARDI 
(AUM)
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Latar Belakang

Dalam setiap organisasi, semua golongan staf ialah aset bernilai yang turut sama menyumbang 
kepada fungsi dan objektif organisasi. Di MARDI, staf pelaksana merupakan golongan akar umbi 
yang mempunyai peranan untuk membantu pegawai khususnya pegawai penyelidik menghasilkan 
inovasi bagi menterjemahkan visi dan misi MARDI. Setiap idea dan inovasi yang dihasilkan oleh 
staf pelaksana perlu dihargai kerana gabungan idea inilah yang mencetuskan inovasi besar yang 
dihasilkan oleh pegawai penyelidik dalam bentuk hasil penyelidikan mereka. 

Menyedari akan kepentingan penglibatan staf pelaksana maka pengurusan institut buat pertama 
kalinya memperkenalkan Pertandingan Inovasi Akar Umbi MARDI (AUM) pada 2014 yang merupakan 
platform khusus kepada kumpulan pelaksana untuk mengetengahkan idea inovasi dan kreativiti. 
Pertandingan ini juga secara langsung mengiktiraf idea dan inovasi golongan akar umbi setanding 
dengan inovasi yang dihasilkan oleh pegawai penyelidik. 

Pada tahun ini, pihak pengurusan berjaya melaksanakan sepenuhnya sistem pendaftaran Inovasi 
Akar Umbi (AUM) secara atas talian dan mengadakan Taklimat KIK Horizon baharu dan pertandingan 
AUM pada 14 Ogos 2020 di Dewan Tan Sri Yusof Hashim, Ibu Pejabat MARDI bagi memantapkan 
projek peserta mengikut kehendak pertandingan AUM. Sebanyak 17 kumpulan inovasi khususnya 
dari stesen MARDI telah berjaya dibentuk. Setiap kumpulan telah mengemukakan cadangan projek 
yang kreatif, inovatif dan telah dinilai serta diberi penambahbaikan oleh panel. 

Setelah disaring, sebanyak 15 kumpulan sahaja yang terpilih untuk memasuki pertandingan inovasi 
AUM 2020. Oleh itu diharapkan agar AUM akan terus mendapat sambutan dan tempat di hati warga 
MARDI bagi mengiktiraf hasil inovasi dan kreativiti golongan akar umbi MARDI serta menyemarakkan 
lagi Hari Inovasi MARDI kerana geran MyMARDI InnoFund (MMIF) turut diberi bagi membolehkan 
kumpulan pelaksana memulakan projek.

PERTANDINGAN INOVASI AKAR UMBI MARDI (AUM)
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Kumpulan: MARDI FinTech
(Pusat Pengurusan ICT)

Tajuk Projek
Sistem Permohonan Pindah dan Tambah Peruntukan Secara Online (eVIREMEN)

Abstrak Projek
Setiap tahun semua Pusat Tanggungjawab perlu memohon peruntukan mengurus, pembangunan, R&D 
dan wang rezab MARDI. Permohonan pindah dan tambah peruntukan ketika ini dilakukan secara manual 
kepada Pusat Pengurusan Kewangan. Terdapat banyak isu yang timbul apabila dilakukan secara manual 
seperti pemohon tidak mengikut jadual yang telah ditetapkan, tidak menggunakan borang yang betul, 
permohonan bertindih dan lain-lain. Penyelesaian bagi isu ini adalah dengan membangunkan sistem 
permohonan pindah dan tambah peruntukan secara atas talian (eviremen). Sistem ini akan mempunyai 
fungsi seperti permohonan pindah dan tambah peruntukan, laporan, notifikasi e-mel dan penciptaan 
surat pemakluman kelulusan.

Ketua Kumpulan: 
Faris Zaidi bin Mohd Nor

Ahli kumpulan:
Mohd Syawalullah bin Mohammed 
Sopafi
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Kumpulan: MAN GOOD TEAM
(MARDI Jeram Pasu, Kelantan)

Tajuk Projek
H.E.L.P - Harvest Easy Less Problem (MANGOSTEEN HARVESTER)

Abstrak Projek
Inovasi produk yang diberi nama H.E.L.P ini bertujuan membantu menyelesaikan masalah penuaian 
buah manggis. Masalah utama penuaian buah manggis adalah kualiti dan kuantiti buah yang dituai. 
Rasional projek inovasi ini dijalankan ialah kerana sebelum pelaksanaan H.E.L.P, buah manggis yang 
dituai kebanyakannya rosak (lebam dan kemek), buah baru yang dituai bercampur dengan buah lama 
dan pengumpulan buah mengambil masa yang agak lama. Dengan terciptanya produk H.E.L.P, ia dapat 
membantu meringankan beban para pekerja dalam kerja penuaian buah manggis. Selain itu, ia juga 
dapat menjaga kualiti buah yang akan dijual dan seterusnya memberi nilai tambah harga buah manggis/
mesta.

Ketua Kumpulan 
Mohamad Saiful bin Ghazali

Ahli kumpulan
Mohamad Al-Adziim bin Hasbullah
Mohd Hakiki bin Ahmad
Muhamad Akran bin Ripin
Wan Mohd Nazri bin Wan Taha
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Kumpulan: KELULUTLIZER
(Pusat Penyelidikan Kejuruteraan)

Tajuk Projek
Alat Pengesanan Awal Ketulenan Madu Kelulut - KELULUTLIZER

Abstrak Projek
Alat pengesanan awal ketulenan madu kelulut membolehkan pemantau menguji dan menyaring sampel 
di ladang madu kelulut. Alat ini dapat menjimatkan masa dan kos kerana hanya sampel yang relevan 
sahaja yang perlu dihantar ke makmal. 

Ketua Kumpulan 
Ramlan bin Ismail

Ahli kumpulan
Mohamad Hafiz bin Hashim
Mohd Zamri Khairi bin Abdullah
Nor Fadhilah binti Sapiee
Norahshekin binti Abd Rahman
Nur Intan Farina binti Sawal
Jusnaini binti Muslimin
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Kumpulan: BIO WASTE
(Pusat Penyelidikan Sains dan Teknologi Makanan)

Tajuk Projek
Penghasilan Alas Pasu daripada Campuran Plastik dan Bahan Terbuang

Abstrak Projek
Penghasilan produk plastik banyak menghasilkan bahan terbuang. Di samping itu, terdapat banyak 
juga sisa buangan seperti bahan kenaf, serbuk sekam padi, hampas kulit durian, sabut kelapa dan 
hampas tebu. Ini merupakan contoh bahan sisa buangan yang sering didapati dan belum dikenal pasti 
kegunaannya untuk dikitar semula. Masalah himpunan sisa buangan terbabit akan menjadi semakin 
bertambah dan ini akan mengakibatkan ruang kerja menjadi semakin sempit dan tidak teratur. Dengan 
terciptanya idea untuk menghasilkan produk alas pasu berasaskan campuran bahan plastik dan sisa 
terbuang, diharapkan dapat mengurangkan masalah yang dihadapi di tempat kerja dan kebersihan di 
makmal pemprosesan plastik. Idea ini juga selaras dengan penyelesaian masalah sisa buangan yang 
dihadapi oleh pegawai penyelidik kerana hasil sisa buangan dari penyelidikan mereka akan dapat diatasi 
dengan penghasilan produk alas pasu.

Ketua Kumpulan 
Muhammad Ramdhan bin Addman@
Adnan

Ahli kumpulan
Mohammad Shafeq bin Abu Bakar
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Kumpulan: JAUHARI SELATAN
(MARDI Kluang)

Tajuk Projek
Alat Bantuan Sembelihan Unggas

Abstrak Projek
Perkara asas dalam industri pengeluaran ayam terproses adalah proses penyembelihan, sama ada 
berskala besar, sederhana dan kecil-kecilan. Kebiasaan proses penyembelihan berskala kecil dan 
sedarhana memerlukan pembantu untuk kerja-kerja penyembelihan dan jika tiada pembantu, aktiviti 
akan tergendala serta produktiviti terjejas (kekangan masalah tenaga kerja). Bagi mengatasi masalah 
pekerja dan pembantu, pengusaha gerai ayam terproses ada mencipta alat pemegang unggas, tetapi 
hanya saiz tertentu sahaja yang sesuai serta lambat. UNGGAS 1 merupakan ciptaan inovasi alat pegang 
unggas pelbagai saiz, mudah, pantas, bersih dan tahan lama serta patuh syariah.

Ketua Kumpulan 
Anuar bin Hassan

Ahli kumpulan
Kamaruzaman bin Ahmad
Mohd Afif bin Shahabudin
Syafiq Affandi bin Mohd Nazri
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Kumpulan: MAS Oryza
(MARDI Alor Setar)

Tajuk Projek
Stokin Pak Tam

Abstrak Projek
Bagi pesawah yang turun ke bendang, mereka memerlukan alat atau bahan untuk keselamatan dan 
untuk memudahkan pergerakan semasa melakukan kerja di dalam bendang seperti menabur benih, 
meracun dan membaja. Kumpulan MAS Oryza mengambil inisiatif mencipta sejenis stokin yang boleh 
dipakai dalam bendang untuk menjamin keselamatan kaki pesawah, memudahkan pergerakan di 
dalam lumpur dan terhindar dari sebarang toksik atau racun yang digunakan di dalam bendang atau 
yang terdapat di dalam bendang. Stokin ini dinamakan ‘Stokin Pak Tam’ yang sinonim dengan gelaran 
orang utara untuk orang yang lebih tua seperti Pak Long, Pak Ngah, Pak Teh, Pak Ndak, Pak Tam dan 
sebagainya.

Ketua Kumpulan 
Nor Azrin bin Bahadun

Ahli kumpulan
Dr. Chong Tet Vun
Jamaluddin bin Kasa
Nurhidayah binti Fazil
Wan Khairiah binti Mohd Noor
Bashiroh binti Ahmad
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Kumpulan: BCK_ENTOM
(MARDI Bachok)

Tajuk Projek
Alat Penyedut Serangga Mudah Alih (Sec-cuum)

Abstrak Projek
Alat penyedut serangga mudah alih ini dinamakan sebagai Sec-cuum. Kajian kepelbagaian serangga 
terhad atas faktor-faktor tertentu seperti set peralatan tangkapan yang kurang mesra pengguna, 
kekurangan pekerja mahir dan tempoh pensampelan pendek. Kaedah menangkap serangga yang 
diamalkan pada masa sekarang adalah secara manual yang mana merumitkan dan memakan masa. 
Dengan sedikit sentuhan teknologi berbanding dengan penyedut serangga manual, input penyelidikan 
yang dihasilkan ini diharap dapat membantu penyelidik khususnya ahli entomologi dalam kajian 
persampelan serangga. Penggunaan produk ini menjadikan operasi pensampelan serangga menjadi 
lebih mudah dan efektif serta menjimatkan masa. Alat yang dibangunkan ini juga boleh dikendalikan 
oleh sesiapa sahaja tanpa sebarang kepakaran atau kemahiran sekali gus dapat mengurangkan 
kebergantungan kepada tenaga kerja mahir. Penilaian terhadap prototaip yang dihasilkan menunjukkan 
keputusan yang amat baik dengan kecekapan sebanyak 93%.

Ketua Kumpulan 
Nur Saliha binti Abdllah @ Zulkifli

Ahli kumpulan
Amalina binti Mohd Khalid
Mohd Hafizudin bin Mat Riping @ Ariffin
Muhammad Shahril Nizam bin Judin
Nik Luqman Hakim bin Zulkifle
Saidi bin Harun
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Kumpulan: PRISMA
(Pusat Penyelidikan Sains dan Teknologi Makanan)

Tajuk Projek
Multipurpose Garden

Abstrak Projek
Multipurpose Garden atau kebun serba guna adalah pilihan terbaik, selain dapat menuai hasilnya di 
kemudian hari, ia adalah aktiviti sihat umpama beriadah yang membuatkan badan berpeluh. Dengan 
kaedah multipurpose garden dapat membantu kita berkebun di rumah. Bahan multipurpose garden yang 
digunakan mudah diperoleh di kedai pertanian dan pasar raya seperti pasu, tanah campuran dan benih 
sayuran atau herba. Kaedah ini sangat menjimatkan masa, ruang dan sangat ekonomi. Selain sayuran, 
pokok bunga juga boleh ditanam sebagai hiasan di ruang rumah yang kecil. Ia sangat ekonomi kerana di 
ruang yang kecil dapat menghasilkan banyak jenis tanaman kerana tanaman ditanam secara bertingkat.  
Multipurpose garden mudah diurus kerana pemasangannya semudah permainan lego. Setiap rumah 
disarankan untuk mempunyai satu multipurpose garden agar dapat menjimatkan perbelanjaan dapur 
selain memberi keseronokan berkebun. 

Ketua Kumpulan 
Hairiyah binti Mohamad

Ahli kumpulan
Mohamad Hafiz bin Hashim
Najah binti Yahaya
Noor Amin bin Ramli



131

Kumpulan: ES-TECHNO
(Pusat Penyelidikan Sosio Ekonomi, Risikan Pasaran dan Agribisnes)

Tajuk Projek
S.P.A.R.K: Sistem Pengkalan Data Agromakanan dan Rantaian Bekalan Komoditi 
Pertanian

Abstrak Projek
Dalam proses penyelidikan terutamanya penyelidikan ekonomi, maklumat yang tepat dan terkini 
merupakan perkara yang paling penting. Ini kerana dengan maklumat tersebut hasil penyelidikan akan 
menjadi lebih bermakna dan berguna. Dengan adanya Sistem Pengkalan Data Agromakanan dan 
Rantaian Bekalan Komoditi Pertanian (SPARK) ini, ia akan menambah lagi sumber maklumat untuk 
penyelidikan sedia ada. Sistem ini juga mudah diselanggara dan dikemas kini selain ia cepat diperoleh. 
Penyelidikan merupakan satu proses berterusan, jadi sistem ini sangat berguna untuk kajian yang 
memerlukan tempoh masa yang panjang kerana ia dikumpul dalam bentuk tahunan dan mengandungi 
pelbagai kategori maklumat.

Ketua Kumpulan 
Muhamad Faireal bin Ahmad

Ahli kumpulan
Muhammad Hakimi bin Harun
Muhammad Syafiq bin Ahmad Dani
Farith Fariq bin Hashim
Nuruddin bin Mohammad
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Kumpulan: MAMA HEBAT
(MARDI Pasir Puteh)

Tajuk Projek
Penyediaan Serbuk Serba Guna Berasaskan Kicap yang Berkualiti Tinggi Menggunakan 
Kaedah Pengeringan Udara Panas 

Abstrak Projek
Pemilihan serbuk kicap dibuat berasaskan produk yang melalui proses pensterilan akan mengurangkan 
kualiti bahan dalam produk dan kos pengangkutan meningkat apabila menggunakan jenis 
pembungkusan berat. Objektif kajian adalah untuk memanjangkan jangka hayat produk dengan 
mengurangkan kandungan kelembapan dan mengurangkan kos pengangkutan. Inovasi serbuk 
kicap serba guna berkualiti tinggi dihasilkan melalui kaedah pengeringan udara kering dengan 
membandingkan keputusan serbuk yang terhasil antara kaedah pengeringan udara kering dan 
pengeringan udara sejuk beku. Bahan utama yang digunakan untuk menghasilkan serbuk kicap serba 
guna merupakan air peraman soya yang dimasak bersama karamel, garam, gula, MSG dan bawang. 
Komponen lain yang diperlukan adalah penambahan maltodekstrin dan putih telur untuk melikatkan pes 
kicap. Sampel akan dikeringkan menggunakan convection dryer dan dinilai pada tiga suhu yang berbeza 
iaitu 50 °C, 60 °C dan 70 °C. Pemerhatian dilakukan dengan menilai perubahan warna, tekstur dan 
berat.

Ketua Kumpulan 
Tengku Fatihah Maisarah bin Tengku 
Abidin

Ahli kumpulan
Hilmi bin Kamarudin
Mohd Amiruddin bin Ibrahim
Mohd Zulhilmi bin Mohd Zuki
Nizon bin Mohamad
Nor Hazami binti Che Abah
Siti Sarah Najibah binti Zali
Wan Mohd Zamri bin Wan Alias
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Kumpulan: MSP INNOVATION
(MARDI Muadzam Shah)

Tajuk Projek
MOBXER (Mobile Mixer) Mesin Pembancuh Makanan Ternakan

Abstrak Projek
Mobxer atau Mobile Mixer ialah sejenis mesin pembancuh makanan ternakan yang mempunyai berat 
sekitar 60 kg yang diperbuat daripada tong drum yang diubah suai menjadi mesin pembancuh dan 
mempunyai roda untuk membolehkan ia mudah bergerak. Ia hanya perlu dikendalikan oleh seorang 
pekerja secara manual dengan menggerakkan tuil secara memusing. Badan Mobxer yang diperbuat 
daripada plastik dapat menghalang karat dan mudah dicuci setiap kali digunakan. Mobxer dapat 
membantu penternak untuk membancuh total mixed ration (TMR) dengan lebih sekata dan dalam kuantiti 
yang lebih banyak. Mobxer ringan, mudah alih, beroda dan boleh dibawa ke mana sahaja. Mobxer juga 
boleh menampung bancuhan sehingga kapasiti 50 kg. Pada dasar tong Mobxer terdapat bukaan yang 
membolehkan dedak dikeluarkan dengan mudah dan boleh diisi terus ke dalam guni. Mobxer boleh 
digunakan oleh penyelidik sains ternakan untuk menjalankan kajian makanan dengan bancuhan dedak 
mengikut ransum yang dikaji. Ia lebih tepat dan mudah selain dapat mengurangkan ralat bancuhan jika 
ia dibancuh di kilang bahan mentah tanpa pengawasan. Mobxer berpotensi membantu penternak secara 
amnya dan penternak tenusu khususnya. Ini kerana penternak kecil tenusu dapat menggunakan Mobxer 
untuk membancuh dedak ternakan mengikut keperluan laktasi yang berbeza-beza. Mobxer dapat 
mengurangkan kos makanan dan membantu meningkatkan pengeluaran susu melalui seleksi bahan 
mentah terpilih yang dibancuh segar. Oleh itu, Mobxer ialah ciptaan mudah mampu milik dan boleh 
dikomersialkan kepada penternak kecil di Malaysia yang mempunyai jumlah ternakan kategori kecil dan 
sederhana.

Ketua Kumpulan 
Nik Mohammad Salmi Adli bin Mohd 
Sainain

Ahli Kumpulan
Ruba-I bin Buyamin
Shahri bin Ngatimin
Tuan Hamdan bin Tuan Mat
Mohammad Nazri bin Ismail



134

Kumpulan: INNOVAGROW
(Pusat Pengkomersialan Teknologi dan Bisnes)

Tajuk Projek
Penambah Baik Sistem Akuaponik

Abstrak Projek
Projek ini adalah untuk menambah baik sistem teknik tanaman konvensional akuaponik kepada teknik 
moden iaitu penambahan sistem automatik dan penggunaan solar yang mampu berfungsi 24 jam tanpa 
pemantauan yang kerap.

Ketua Kumpulan 
Muhammad Suffian bin Abd Karim
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Kumpulan: FORT SUPAI
(MARDI Kuala Linggi)

Tajuk Projek
Cocofiber as a Medium to Absorb Crude Oil

Abstrak Projek
Kos pembersihan dan penyelenggaraan merawat kawasan enap cemar adalah tinggi serta melibatkan 
jangka masa penyelenggaraan yang panjang, keperluan tenaga yang ramai termasuk peralatan dan 
bahan yang digunakan juga menelan belanja yang tinggi. Faktor ini disebabkan oleh sikap manusia yang 
tidak acuh dan ambil peduli terhadap kawasan enap cemar menyebabkan enap cemar semakin tersebar 
luas. Akhirnya wujud persekitaran yang tidak menyenangkan dan kesan pelbagai penyakit. Dengan 
adanya inovasi cocofiber ini dapat mengurangkan kos merawat enap cemar berminyak, memberi nilai 
tambah kepada penggunaan sabut kelapa serta menggunakan satu kaedah yang mesra alam, selamat 
dan tiada kesan sampingan kepada manusia dan alam sekitar.

Ketua Kumpulan 
Zulkefli bin Abd Rahman

Ahli Kumpulan
Hafizul Azam bin Abdullah
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Kumpulan: EL FOUR
(MARDI Kluang)

Tajuk Projek
Multi-purpose Ramp (Mp-R)

Abstrak Projek
Umumnya, kandang di negara kita dibina lebih tinggi dari kedudukan tanah. Tangga atau laluan ternakan 
memainkan peranan penting dalam aktiviti keluar dan masuk ternakan, terutamanya dalam sistem 
pengeluaran semi-intensif. Namun, struktur tangga/laluan ternakan konvensional didapati membuka 
ruang kepada risiko kehilangan ternakan yang disebabkan oleh ternakan tersebut keluar sendiri atau 
disebabkan oleh pemangsa sama ada manusia atau pun haiwan liar seperti anjing dan sebagainya. Satu 
inovasi struktur tangga direka khusus untuk mengatasi masalah kambing yang terlepas dan mengatasi 
pencerobohan. Mp-R merupakan struktur tangga pelbagai guna yang boleh digunakan bukan sahaja 
sebagai tangga atau laluan ternakan, memudahkan kerja-kerja pemindahan ternakan ke kenderaan 
(lori atau traktor) malah boleh dijadikan dinding berkunci bagi mengelakkan kehilangan dan kecurian 
ternakan. Inovasi ini diharap dapat membantu mengurangkan kes kehilangan dan kecurian ternakan 
seterusnya menyumbang kepada keuntungan yang optimum kepada penternak di negara ini.

Ketua Kumpulan 
Mohamad Norhaffizi bin Mohd Nasib

Ahli Kumpulan
Abd Rahim bin Marhad
Mohd Azlan bin Mohd Salehhudin
Razali bin Rahim
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Kumpulan: ISO - TEAM 
(Pusat Perancangan Strategik dan Pengurusan Inovasi)

Tajuk Projek
EQMS - Electronic Quality Management System

Abstrak Projek
MS ISO 9001 merupakan suatu piawaian dokumentasi sistem pengurusan kualiti yang melibatkan 
pengurusan dokumen yang efisien. Data berkaitan proses kerja yang dipersijilkan MS ISO 9001 perlu 
didokumen dan dikemas kini serta dipantau dari semasa ke semasa. Sebelum ini pengendalian dan 
pemantauan dokumen berkenaan dibuat secara manual dan berkala. Ia mengambil masa yang lama, 
rumit dan memerlukan ketelitian. Mereka yang terlibat dalam kerja dokumentasi akan bekerja di bawah 
tekanan dan mudah membuat kesilapan. Sistem eQMS dibangunkan untuk menyimpan dokumen secara 
digital bagi tujuan rujukan dan pengauditan. Dengan adanya sistem ini semua dokumen pengurusan 
kualiti dapat dilaksanakan secara data masa nyta (real time), mudah diakses dan dipantau. Oleh itu, 
proses dokumentasi dan pengemaskinian dapat dilaksanakan dengan lebih mudah dan teratur.

Ketua Kumpulan 
Mohd Khairol Azhar bin Jalil

Ahli Kumpulan
Fadhilah Annaim Huda binti Hashim
Siti Sarah binti Buniyami
Normah bt. Hj. Asran
Noor Hayati binti Hashim
Muhammad Izzat Farid bin Musaddin
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Assalamualaikum w.b.t dan Salam Sejahtera, 

Terlebih dahulu saya mewakili Jawatankuasa (JK) Hari Inovasi MARDI (HIM) 2020 merakamkan 
setinggi-tinggi penghargaan kepada Ketua Pengarah MARDI yang telah memberi kepercayaan 
kepada JK untuk menganjurkan acara tahunan ini. 

Terima kasih diucapkan kepada semua yang terlibat secara langsung atau tidak langsung dalam 
penganjuran Hari Inovasi MARDI (HIM) 2020. Komitmen dan kesungguhan yang diberikan bagi 
menjayakan pelbagai agenda dan aktiviti sepanjang HIM 2020 amatlah dihargai. 

Jawatankuasa HIM 2020 terdiri daripada 11 JK Kecil (JKK) iaitu JKK MARDI Science & Technology 
Exhibition (MSTE), JKK Anugerah Inovasi MARDI (AIM), JKK Kumpulan Inovatif dan Kreatif & 
Akar Umbi MARDI (KIK & AUM), JKK Perasmian, Protokol & Publisiti, JKK Venue & Makanan, 
JKK Penerbitan, JKK Pendaftaran, JKK Pameran, JKK Sijil & Hadiah, JKK ICT, JKK Logistik & 
Keselamatan serta Sekretariat HIM telah memulakan persediaan dari bulan Jun lagi. Walaupun 
terpaksa mengharungi pelbagai cabaran terutamanya dalam menetapkan tempat dan tatacara 
pertandingan bagi memastikan  majlis berjalan lancar mengikut SOP yang ditetapkan kerajaan 
ekoran pandemik COVID-19 ini, setiap ahli JK  dan JKK telah  bekerja keras untuk  menjayakan HIM 
2020 demi memastikan budaya kecemerlangan inovasi sentiasa berada pada tahap yang terbaik. 

Sekalung tahniah juga diucapkan kepada semua pemenang yang telah menerima anugerah dan 
pengiktirafan pada HIM 2020. Ribuan terima kasih juga dirakamkan kepada semua peserta yang 
memberikan kerjasama dengan menyertai pertandingan AUM, KIK,  MSTE dan AIM 2020. Sokongan 
padu dan kerjasama daripada  warga MARDI, MASMARDI dan MASSA amatlah dihargai. 

Semoga  semua warga MARDI memperoleh manfaat daripada aktiviti yang dijalankan dan semoga 
HIM 2021 akan lebih cemerlang. 

HASIMAH BINTI HAFIZ AHMAD
PENGERUSI HARI INOVASI MARDI 2020

PENGHARGAAN
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PENERBIT MARDI




