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Apa yang terdapat dalam tanah semula jadi?

MINERALS

Kulat, actinomycete,
serangga kecil

Mikrob berfaedah Bahan organik.



Apa yang terdapat dalam tanah semula jadi?

1. Mikroorganisma. 2. Bahan organic.
* Penguraian bahan organic. e Sebagai sumber nutrien
e Kitaran nutrient. tumbuhan.
e Pembentukan humus. e Sebagai sumber makanan untuk
bacteria.

* Pengikatan Nitrogen.

e Memulihkan nutrien tanah.
e Membantu tumbesaran.



Apa yang terdapat dalam tanah semula jadi?

3. Nutrient makro dan mikro.

e Carbon, Hidrogen, Oksigen * Mangan

* Nitrogen * Tembaga

* Fosforus * Zink

* Kalium * Molybdenum
* Kalsium * Boron

* Magnesium  Klorin
 Sulfur * Besi

Penting untuk tumbesaran tumbuhan, membentuk makanan dan
sebagainya.



Kenapa perlindungan tanah adalah penting?

 Tanah — memberi sumber air, nutrien, udara dan perlindungan kepada
tumbuhan.

 Tumbuhan — memberi sumber makanan dan perlindungan kepada
manusia.

* Manusia — tetapi manusia hanya cuma merosakkan tanah dengan
baja kimia.



Kenapa perlindungan tanah adalah penting?

* Apabila tanah menjadi rosak disebabkan oleh pengasidan tanah,
imunisasi tanah akan menjadi lemah. Tanah yang lemah tidak akan
menghasilkan tanaman yang baik dan tanaman itu akan mengalami
banyak penyakit. Tanaman itu tidak akan menghasilkan makanan
yang berkualiti kepada manusia. Jadi pemulihan tanah dan kualiti
hidup manusia adalah penting.



Peringkat hutan dara.
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Peringkat pembukaan tanah.




Kepentingan baja kimia

 Tanah mengandungi simpanan semula jadi nutrien tumbuhan, tetapi
sebahagian besarnya simpanan ini adalah dalam bentuk yang tidak
tersedia kepada tumbuh-tumbuhan, dan hanya sebahagian kecil
dilepaskan setiap tahun melalui aktiviti biologi atau proses kimia.
Proses ini adalah terlalu lambat untuk mengimbangi penyingkiran

nutrien oleh pengeluaran pertanian dan untuk memenuhi keperluan
tanaman.



Kepentingan baja kimia.

e Oleh itu, baja kimia direka untuk menambah nutrien sudah ada di
dalam tanah. Penggunaan baja kimia, baja organik atau biobaja
mempunyai kelebihan dan kekurangannya dalam konteks bekalan
nutrien, pertumbuhan tanaman dan kualiti alam sekitar.
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Kebaikan dan keburukan baja kimia.

& Can Stock Fholo - csp3T06410

Permulaan.

Kebaikan.

 Tanaman tumbuh dengan
pantas dan besar.

* Nutrien yang mencukupi.

 Sokongan pertumbuhan.

 Meningkatkan hasil tuaian.
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Kebaikan dan keburukan baja kimia.

Keburukan.

* Ketoksikan dan pencemaran.

e Kerosakan tanah dan
menyebabkan tanah berasid.

 Mengganggu ekologi tanah
semula jadi.

Penggunaan beterusan.
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Jenis baja.

Baja kimia.

Kesan yang
cepat, tetapi
banyak
kelemahan.
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* Penggunaan berpanjangan baja kimia = Penggunaan ubat
yang berpanjangan = Walaupun cepat dan berkesan, tetapi
mempunyai banyak kelemahan.




Jenis baja.

Mikrob.

Ubat tradisional.

Suplemen.

Kesan perlahan,
tidak mempunyai
kelemahan.

Lebih selamat dan
boleh dipercayai,
penggunaan jangka
panjang dapat
membaiki dan
melindungi tanah.
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Apa itu baja
bio IBG?
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Cara yang terbaik untuk p

Bahan organik.

emulihan t

anan.

Mikrob.
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Apa yang terdapat di dalam baja bio IBG?

> LS VO Y st
TR

Mikrob berfaedah tidak kurang Aloe vera, ekstrak rumpai laut, asid
daripada 107 cfu/ml. humik, asid amino, emulsifi ikan.
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* Baja bio dalam pasaran mesti mengandungi minimum 1 juta cfu/qg bacteria
untuk dikelaskan sebagai baja bio. Dengan teknologi kami, baja bio IBG telah
mencapai tidak kurang daripada 10 juta cfu/qg bacteria.

* Mikrob tidak boleh hidup bersendirian tanpa bahan organik, ia perlu
dilengkapi dengan bahan organik dan nutrien makro dan mikro untuk
memulihkan tanah dengan berkesan. Campuran bahan organik kami yang
teratur akan membolehkan mikrob hidup di dalam tanah.

* Dua kombinasi ini adalah serupa dengan element dalam tanah yang
semulajadi. Baja bio IBG dapat membekalkan elemen yang menyeluruh untuk
tumbuhan untuk tumbuh dan menyerap lebih baik.
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Rumusan baja bio IBG.

Mikrob berfaedah - Meningkatkan penyerapan dan mengurai
bahan organik, tidak kurang daripada 107 cfu/ml.

Aloe vera, ekstrak rumpai laut, asid humik, asid amino, emulsifi
ikan — Meningkatkan kandungan bahan organik tanah.
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Aplikasi baja bio IBG.

Kadar.

70%

Baja kimia.

Harap perhatikan bahawa baja bio IBG
digunakan sebagai pengganti 30% dari baja
kimia. Oleh itu, kos bahan anda tidak
berubah setelah menggunakan baja bio

30%

Baja bio IBG.
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Mengapa pilih Baja Bio IBG

« Meningkatkan produktiviti tanaman.
 Memberi sokongan yang berdaya maju dari segi ekonomi.
 Mengekalkan kesihatan tanah.

« Berkesan dalam membantu tumbuhan untuk menyerap
nutrien.

« Mengurangkan kadar baja kimia.




Seseorang yang sihat jarang
mendapat apa-apa penyakit.

Tanaman yang sihat jarang

mendapat apa-apa penyakit.
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Selepas tanah telah dirawat dengan Baja
Bio IBG, mikrob boleh membantu

dalam penguraian bahan organik

dan dalam

mineralisasi tanah. la melepaskan Nitroge
n dan Fosforus semasa penguraian dan

¥ dengan itu baja N dan P dapat

"fi dikurangkan.
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Penyelidikan yang dilakukan oleh Universiti Malaya dan universiti lain diterbitkan pada 19"° Disember 2020
processes e s 16 e

The temperature ambience was 28-33 “C. The experiments were conducted in the Complete Block Design
(CBD) with four replicates for each treatment in a single trial. Liquid biofertilizer A (BFA) (effective
microorganisms: 1 x 107 CFU/mL) and biofertilizer B (BFB) (effective microorganisms: 1 x 10° CFU/mL)
were purchased from local Malaysian manufacturers. BFA consists of Bacillus spp. such as Bacillus
cereus JCM 2152, Bacillus amyloliquefaciens strain MPA 1034 and Bacillus tequilensis strain 10b Lactobacillus
spp.; Azospirillum spp. and Rhizobium spp. Meanwhile, BFB consists of a very diverse group of
microbes: Actinomycetes such as Kocuria ritizophila, Arthrobacter methylofrophus, Bacillus spp. such as
B. pumilus, B. subliilis (subspecies Spizizenii), B. vallismortis, B. Thurengiensis, B. mycoides, B. mucilaginosus,
Brevitacillus reuszeri, Paenibacillus polymax, and Paenibacillus azoreducens. Azospirillum brasilense and
fungus such as Aspergillus niger and Aspergillus awamiori; yeast such as Saccharomyces cerevisiae Hansen
were also the beneficial microbes contained in the biofertilizer. The micro and macro nutrient with
the organic matter of the biofertilizers were listed in Table 2. NPK blue with the formulation ratio of
(12 N:12 Pr05:17 K>0: 2 MgO + TE) was used as the chemical fertilizer. The experiment consists of
three treatments: [T1] 100% of CF, [T2] 70% CF + 30% BFA, and [T3] 70% CF + 30% BFB. The amount and
dose of fertilizers applied was listed in Table 3. Treatments were done for four rounds (every 30 days).

Aaronn Avit Ajel

g ', Rosazlin Abdullah ¥, Marlinda Abdul Malek >,

Kit Wayne Chew *,

Table 1. Chemical properties of histosol, spodosol, ultisol, and oxisol.

Soil Properties Histosol  Spodosol  Ultisol  Oxisol
pH 3.23 549 383 4.33
Total N (%) 061 034 0.0 012
Availlable P (mg/kg) 75.81 36.66 25.99 3278
Exchangeable K (mg/kg) 4552 487.93 358.33 4711
Received: 5 August 2020; Accepted: 10 September 2020; Published: 19 December 2020 ’f g‘.g(lf:: Table 2. The micro and macro nutrient, and the organic matter of the biofertilizer A and biofertilizer B.
Abstract: The full dependency on chemical fertilizers in oil palm plantation poses an enormous Micoad MimoNutdenis  Bigtetillzes s . e _
threat to the ecosystem through the degradation of soil and water quality through leaching to the 'I‘,I Z_’/" B I Ofe rtl I I Z e r B —
groundwater and contaminating the river. A greenhouse study was conducted to test the effect of K 9%: . .
combinations of biofertilizers with chemical fertilizer focusing on the soil fertility, nutrient uptake, Ca 2% B aJ a b I 0 I B G
and the growth performance of oil palms seedlings. Soils used were histosol, spodosol, oxisol, Mg 1%
and ultisol. The three treatments were T1: 100% chemical fertilizer (NPK 12:12:17), T2: 70% chemical Su 1%
fertilizer + 30% biofertilizer A (CF + BFA), and T3: 70% + 30% biofertilizer B (CF + BFB). T2 and Bo 0.5%
T3, respectively increased the growth of oil palm seedlings and soil nutrient status but seedlings in gz ?g g‘;::
oxisol and ultisol under T3 had the highest in almost all parameters due to the abundance of more Mn 10 ppm
efficient PGPR. The height of seedlings in ultisol under T3 was 22% and 17% more than T2 and T1 Zn 15 ppm
respectively, with enhanced girth size, chlorophyll content, with improved nutrient uptake by the Mo 12ppm
seedlings. Histosol across all treatments has a high macronutrient content suggesting that the rate of Aloe vera
chemical fertilizer application should be revised when planting using the particular soil. With the . Seaweed extract
reduction of chemical fertilizer by 25%, the combined treatment with biofertilizers could enhance the Organicmatter I"m‘;:f) f;'i‘;

growth of the oil palm seedlings and soil nutrient properties regardless of the soil orders. Protein

o e s s o et e et Table 3. Chemical fertilizer and biofertilizer application. The biofertilizer was diluted with 200 mL of

dectliizey distilled water before applied to a single seedling.
Control Plot Treatment Plot
. Month  Desage per Palm (g seedlings 1) (NPK 12-12-17-2 + TE)
T TORAARt . 100% Chemical Fertilizer  75% Chemical Fertilizer  '0tertilizer (ml)
The agriculture sector is considered as one of the economy pillars in many developing nations [1]. 1 15 10 2
However, continuous use of agrochemicals such as chemical fertilizers and pesticides in this sector is ;‘; 222 ;: ;
detrimental to human health such as infant methemoglobinemia [2] and which also cause ecological 1 0 25 3

imbalance [3,4]. The use of chemical fertilizer will also cause air and ground water pollution resulting

Provesses 2020, 3, 1681; d0i:10.3390/pr8121681 www.mdpi.comfjournal/processes



T1 = 100% baja kimia
T2 = Baja bio A rewemmie
T3 = Baja bIO B = Baja blO IBGeplcted the highest chlorophyll reading throughout the last two

s UY ucaues wu. e uuorophyll content of seedlings in T3 planted using histosol declined
after 30 DAT but increased after 41 DAT and show a slight change from 67 and 131 DAT. Seedlings in
ultisol under the same treatment reached the highest peak at 41 DAT with the chlorophyil content
reading of 63.18 but decreased to 62.50 at 131 DAT. A steady increase in the chlorophyll content was
seen in seedlings under oxisol but it remained the lowest reading throughout the last three months
during the treatment period. The addition of biofertilizers seems also to have a positive impact on the
chlorophyll reading of the seedlings.

Kandungan nitrogen jauh Ieblh tlnggl di semua rawatan

MUMINEITINGD U1 IURTY D L LILS ARG, IVISELD DI g,
o SR POt PO Rt e 1] ()

terutamanya di petak T3.:=

Semua anak benih dalam histosol, ultisol, dan oxisol di bawah

ntly at p-v value € 0.05.

plot T3 mempunyal.ukuran I|I|tan tertlnggl

root. Different letters represent

Different letters represent differences in Tukey's HSD comparison. Means sharing the same
letter across treatments do not differ significantly at p-value (p < 0.05).

Jisim kering ABG tertinggi diperoleh dari anak benih Secara keseluruhan, anak benih yang ditanam dalam ultisol
kelapa sawit T3 dalam oxisol dan ultisol. bawah T3 mempunyai kadar penyerapan NPK tertinggi.




study, the addition of biofertilizers
r_r'lical fertilizers have shown not

the height, girth size, and chlorophyll, it also
improves the nutrient uptake of the seedlings and
soil nutrient status at a reduced rate of chemical

fertilizer

baja kimia.

e chemical
ver-fertilization of

al. (2020).

Processes 2020, 8, 1681

Larger root networks

Ultisol

oxisol

Figure 6. Roots of oil palm seedlings at the end of treatment. (a)T1, (b) T2, and (c) T3. The roots of
oil palm seedlings treated with T3 were more in number, longer with more root hairs followed by
seedlings in T2 then 100% T1 plots.

4. Discussion

4.1. Growth Performance of Fronds

FAQ in 2011 states that about 175.5 million tons of chemical fertilizer is used in agriculture to
achieve an optimum crop yield [29]. The enormous amount of chemical fertilizers deposited into
soil causes a severe pollution of the river and groundwater which poses serious environmental
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Abstrak

Satu Perjanjian Kolaborasi untuk menjalankan kajian di antara MARDI dan IBG
Manufacturing Sdn. Bhd. telah dimeterai pada 11 April 2017. Kajian ini dilaksanakan di
MARDI Tanjong Karang selama 6 musim penanaman dalam tempoh jangkamasa 40
bulan. Objektif utama kajian ini ialah untuk menentukan kombinasi IBG Multipurpose Bio
Fertilizer dan baja subsidi untuk keperluan pembajaan tanaman padi. Dapatan kajian
menunjukkan aplikasi rawatan T17 (kombinasi nisbah 50:50 (IBG:baja subsidi) dengan
kadar 5 liter/ha merupakan rawatan yang terbaik kerana trend hasil yang tertinggi
secara ketara pada musim 3, 4 dan 6. Perbezaan peningkatan hasil bagi musim terakhir
jaitu ke-6 adalah sebanyak 40% berbanding dengan T26 (plot kawalan tiada pembajaan).
Bilangan tangkai turut dipengaruhi secara ketara oleh rawatan dan mempunyai kolerasi
positif dengan hasil. Penggunaan produk IBG juga didapati turut meningkatkan populasi
mikrob di dalam tanah yang turut mempengaruhi peningkatan positif terhadap nitrogen,
fosforus, kalium dan konduktiviti di dalam tanah.,
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Treatments
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" Season b
Season 5

Season 4

Yield (kg/ha)

Season3
Season2

Season1

3744.7a 4085.0a 3688.7a 4092.7a 3500.0a 3485.3a 4066.3 3611.0a 4052.0a 3866.7a 3911.0a 3714.7a 3792.7a 3707.7a 4074.0a 3496.0a 4022.0a 4063.0a 3911.0a 4014.7a 393332 3881.7a 3977.74 4348.0a 377032 39443 3677.

1 2 3 4 5 b 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Treatments

Analisis gabungan musim menunjukkan bahawa tidak ada perbezaan yang ketara pada musim 1 (Jadual 8).

Musim 2 mempunyai hasil yang ketara kerana T10 menyumbang hasil ketara tertinggi berbanding dengan kawalan.

Trend dapat dilihat pada musim 3 dan 4 kerana T17 menyumbang kepada hasil [ 12.18 mt/ha dan 8.08 mt/ha). Ini menunjukkan

bahawa aplikasi produk mencapai kestabilan pada musim 3.

Pada musim 5, T16 menyumbang kepada hasil tertinggi (9.30 mt/ha). T16 kepekatannya sedikit lebih rendah berbanding dengan T17.

Pada musim 6, T17 (9.60 mt/ha) dan T22 (9.14 mt/ha) menyumbang kepada hasil ketara tertinggi berbanding dengan T26. Perbezaannya sekurang
L lkurangnya 40%.




INSTITUT PENYELIDIKAN DAN KEMAJUAN PERTANIAN MALAYSIA
Malaysian Agricultural R h and Devel Institute
MARDI Seberang Perai

Bag Barkunci No, 203

Tel: 04-574 7330 1 9020 ¢ 8402

Pejabat Pos Kepale Batas Faks 04.575 1725
KIS 13200 Kepala Batas, Pulau Pinang Laman Web: wwar.mardi gov.my
MALAYSIA Email : smen@mardi.gov.my
Rujukan Kami : MDI/PR2/PA/29-02
Tarikh . 11 Disember 2020
Ketua Pegawai Eksekutif
IBG MANUFACTURING SDN BHD
No.3 Jalan TPP 3,Taman Perindustrian Putra, o
47130 Puchong, Selangor Ringkasan Laporan Kajian

UP: Dato’ Yeat Siaw Ping

Mietai o~ Satu Perjanjian Kolaborasi untuk menjalankan kajian di antara MARDI dan IBG Manufacturing
P h s . . . . .

Pusat ;’aenyelidikan Padi dan Beras DRASFA%:‘?ET'W Sdn. Bhd. telah dimeterai pada 11 April 2017. Kajian ini dilaksanakan di MARDI Tanjong Karang
Ibu Pejabat MARD! - Padi & Beres . . - . -
43400 Serdang I selama 6 musim penanaman dalam tempoh jangkamasa 40 bulan. Objektif utama kajian ini ialah

Selangor Darul Ehsan .
untuk menentukan kombinasi IBG Multipurpose Bio Fertilizer dan baja subsidi untuk keperluan
YBrs Dato’

Laporan Akhir Projek Kolaborasi MARDI-IBG MANUFACTURING SDN BHD pembajaan tanaman padi. Dapatan kajian menunjukkan aplikasi rawatan T17 (kombinasi nisbah

50:50 (IBG:baja subsidi) dengan kadar 5 liter/ha merupakan rawatan yang terbaik kerana trend
Adalah dimaklumkan, surat dari pihak MARDI MDI/PR2/PA/29-02 adalah dirujuk.

hasil yang tertinggi secara ketara pada musim 3, 4 dan 6. Perbezaan peningkatan hasil bagi musim

2. Setelah perbincangan dan pembentangan laporan hasil kajian, dengan ini pihak sy o 3 0 - : lot kawalan tiada pembaiaan).
MARDI telah memenuhi obligasi 6.1 dan 10.1 seperti termaktub dalam perjanjian terakhir iaitu ke-6 adal SEbanyak 40% berbandmg dengan T26 (p P J )

kolaborasi bertarikh 11 April 2017 dan bersama-sama ini disertakan laporan akhir 5 . - . : : o
kepada pihak IBG MANUFACTURING SDN BHD. Bilangan tangkai turut dipengaruhi secara ketara oleh rawatan dan mempunyai kolerasi positif

dengan hasil. Penggunaan produk IBG juga didapati turutfmeningkatkan populasi pmikrob di dalam

3. Kerjasama pihak YBrs Dato’ didahului dengan ucapan ribuan terima kasih

l' L tanah yang turut mempengaruhi peningkatan positif terhadap mtrogen, fosforus, kalium dan
konduktiviti di dalam tanah.

(DR.HARTINEE BINTI ABBAS)

Timbalan Pengarah

Program Agronomi dan Sistem Pengeluaran, (PR2)
Pusat Penyelidikan Padi dan Beras

MARDI Pulau Pinang




PRODUCT COMMERCIALIZATION
AGREEMENT

BETWEEN

MALAYSIAN AGRICULTURAL RESEARCH AND
DEVELOPMENT INSTITUTE
(MARDI)

AND

IBG MANUFACTURING SDN. BHD.
(REG. NO.: 199801017236 (473365-H))

IN RELATION TO THE IBG PADDY BIO FERTILIZER

[ CONFIDENTIAL |

This Product Commercialization Agreement dated ?@ %»N\Imu ﬂxr ref

to as this “Agreement").

BETWEEN

MALAYSIAN AGRICULTURAL RESEARCH AND DEVELOPMENT INSTITUTE a
statutory bedy incorporated in Malaysia under the Malaysian Agricultural Research and
Development Institiie Act 1969 [der 2] and having its headquarters office at MARDI
Headquarters, Persiatan MARDI-UPM, 43400 Serdang, Selangor Darul Thsan, {(nerefnafter
referred to as “MARDI™} of the one parl;

AND

IBG MANUFACTURING SDN. BHD. (Company Registration No.: 199801017236 (473365~
H)) = business registered under the law of Malaysiz and having its registered addresa at Suite 9-
13A, Level 9, Wisma LOA 1, Jalan Pinang, 50450, Kuala Lumpur, Witayah Persekutuan and its
business address at No. 3, Jalan TPP3, Taman Perindustrian Putra Pucheng, 47130, Selangor
(hereinafier referred to as “the Company™) on the other part.

MARDI and the Company are hereinafter referred to as “the Parties" collectively and cach as "the
Party".

WHEREAS:

A. MARDI and the Company has entered into the Collaburation Agreement in relation 1o the
“Develapment of IBG Multipurpose Bio Fertilizer for Rice Cultivation™ dated 11 April 2017
(herginafier referred to as the “Collaburation Agreement™). Pursuant to Clause 13 of the
Collzboration Agreement, the Parties agree Lhat any future commercializetion of IBG
Multipurpose Bio Fertilizer in refation to the rice cultivation shall be formalized and secured
in a separate written agreement detailing the rights and responsibilities of the Parties.
including any financial commitments {if any).

Pursuant 10 the above, the Company is desirous to produce, market, distribute and sell the
IBG Multipurpose Bio Fertilizer for rice cultivation in any tewitory / country in the world
and MARD] agrees for the Company to lead the commercialization of the [BG Multipurpose
Bio Fertilizer subject to the Llerms and conditions as stated in this Agreement.

For the purpose of the Conpany commercializing the 1BG Multipurpose Bio Fertilizer
pursuant Lo this Agreemend, both Partics agree to name and commercialize the IBG
Multipurpese Bio Fertilizer for rice cullivation as “IBG Paddy Bio Fentilizer” (hereinafler
referred to as “the Product”) subject to the terms and conditions hereinafier set forth in this
Agreement.

| conemrnriaL |

"
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Mel, 2022 7.84 mt/ha
November, 2022 8.27 mt/ha
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MEMORANDUM OF AGREEMENT

Yase

MALAYSIAN PALM OIL BOARD

MEMORANDUM OF AGREEMENT
ON

RESEARCH COLLABORATION

IBG MANUFACTURING SDN BHD

BETWEEN

UNIVERSITI MALAYA
AND
IBG MANUFACTURING SDN. BHD.
THE RESEARCH & DEVELOPMENT OF ENDOPHYTIC COMPANY REGISTRATION NO.: 199801017236 (473365-H)
BACTERIA AS LIQUID FORMULATION FOR
CONTROLLING Ganoderma AND OTHER PLANT

DISEASES

==
MroB
MALAYSIAN PALM OIL BOARD
MINISTRY OF PLANTATION INDUSTRIES AND COMMODITIES. MALAYSIA
www

mpob gov.my

PR LR L,
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Bayer bets on agro-biotech

It will jointly develop biological solutions to use less nitro

P J HUFFSTUTTER

CHICAGO: Germany’s Bayer AG,
one o the w 's biggest agri-
cultura\e¢hemical companies, is
joining &USS100 million{(RM420
million) biet that the next big break-
through in crop fertilisers will be
found inside a biological Petri dish.

Its Bayer LifeScience Center divi-
sion, along with biotech firm Gink-
go Bioworks, is forming a start-up
to focus on developing biological
solutions to reduce the use of ni-

trogen-based fertiliser, or make
farmers’ use more efficient, com-
pany officials said this week.

The venture will be backed via a
Series A investment from the two
companies and hedge fund Viking
Global Investors LP. The funding
round closed on Wednesday. Bayer
and Ginkgo Bioworks officials de-
clined to discuss financial details
or individual investment amounts.

The still unnamed business will
focus on plant-based microbes,
particularly finding ways for mi-

croorganisms to help plants and
the soil assimilate nitrogen mole-
cules from the air or other sources,
Gingko Bioworks chief executive
officer (CEQ) Jason Kelly said in
an interview.

The effort is part of a broader
push in agricultural research to har-
ness the microorganisms in plants
and soil and, among other things,
use them to improve crop yields
or allow plants to thrive on lower
amounts of fertiliser.

Reducing the amount of nitro-

en-based fertiliser

gen fertiliser needed to feed plants
could ease environmental concerns
over water contamination from
nitrogen fertiliser run-off and re-
lated greenhouse gas emissions,
company officials said.

Michael Miille, a vice-president
at Bayer Crop Science’s biologics
group, said launching this venture
as a start-up was intended to keep
it more nimble.

“Everything is designed for
speed,” said Miille, who will serve
as interim CEO. — Reuters

IN BRIEF

VW CEO says has no plans
to divide up the group
FRANKFURT: Volkswagen (VW)
has no plans to followlocal rival
Daimler in considering chang-
ing the group’s legal structure,
its chief executive officer (CEQ)
said, even as the company un-
dergoes the biggest transforma-
tion in its history. The world’s
largest vehicle maker by sales
said on Monday it was stepping
up the pace on its electric-car
programme, announcing more
than €20 billion (RM100 bil-
lion) of new investments over
the next 12 years. Asked by re-
porters at the Frankfurt auto
showwhether he could imagine
following rivals in looking at
changing the group’s structure,
CEO Matthias Mueller said:
“Others are always faster than




1. Meningkatkan penggunaan bahan organik
tanah, dengan itu mengurangkan hakisan tanah *J\

2. Menambah baik pengangkutan nutrien melalui rembesan
semulajadi akar elemen faktor pertumbuhan oleh mikrob > ¢ et

3. Mengurangkan kerugian yang disebabkan oleh hujan S\
melalui bakteria Fosforus dan Kalium |

4. Meningkatkan pertumbuhan tanaman \vis
5. Meningkatkan kadar pembunggan dan nisbah bunga betina '
6. Meningkatkan berat buah dan kualiti

/. Membekalkan baja nitrogen yang tidak berasid

Semua kesan di atas boleh dilihat dalam tempoh 3 bulan - 3 tahun selepas aplikasi.
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\Jﬁl BG® IBG Manufacturing Sdn. Bhd.

facturing Sdn. Bhd. mempunyai kilang sendiri di Malaysia sejak
diperbadankan pada bulan Julai 2004, di bawah IBG Bio Ventures
d. Modal berbayar IBG Manufacturing adalah RM 2 juta.

kami :

vative Biotechnology for Green world will ultimately benefit to our
ind”



Anugerah pingat emas

dalam ITEX99

(Malaysia International

o Invention, Innovation &

e onacr &% | Industrial Design 1999)
" mmme. & | untuk ciptaan baja bio.

e I EL PURPOSE LIGUID PENTILIZER ..

in the
Invention and Design Competition

Wiatet oy, 300 200 SRPTENINEN 1999

Apris excmen, e by Itsmabiond o decdé
de mmetre & INS EXTERPRLISE SDH BHD

pour liwenfion: NS CALIBRE

UME MEOATLLE DARGENT

Baja bio inokulan yang pertama Anugerah pingat perak dalam

yang mempunyai paten di 27t Geneva International

Malaysia P120062236 Exhibition of  Agricultural
Invention & New Techniques
1999.
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IBG Bio Ventures Sdn. Bhd. / IBG
Manufacturing Sdn. Bhd. / Bio-Agro
Producl.s Sdn. Bhd.

e et o et e e
Mm‘ 25

oy e
i Marsiure vl Mrksbr of s Fordir Not BAMM 494 Accredited since: 5 January 2011

) This T to canmfy Ut
ES/OTECHNOLOGY ASIA 2006
8 - 11 August 2006 « PWTC, Kuala Lumpur

(arlilicate of, gq ccreditation

LABORATORY DEPARTMENT
1BG MANUFACYUR!NG SON. BHD.

PUCHONG, SELAI
p- 5 MALAYSIA
Certificate of Award
=P ’ : a8 been granted sccrediation In respoct of the. ® of ditation descrb
. iy ) i tha scheduls, sutfeet I umummmm:\?mﬁem SM‘llAkn::i’nm
ot ver Ak s psis ihe Labaratory Schiome of Malsysia
bt i i Laborataries accredited Urdér SAMM oot tho o Rquksmenis of UE ISOAEC

of
17025, This Malays: an Standsed is identical with |SONEC 25 publsred by the
Orga foe & 1so)

30 L o
i o

; T T B gi;.z",.g;j;:::;j'm
BIONEXUS - Diperolehi T aetes i
daripada Malaysian = 8 2shni=

Biotech Corporation —
IBG disahkan sebagai
pemain industri dalam zon
tumpuan bioteknologi
negara. Berhak menikmati
10 tahun pengecualian
cukai 100%.

ISO 9001 UKAS SGS; ISO 17025 makmal
bertauliah (Untuk makmal Kimia dan
Mikrobiologi).

Pingat perak dalam Bio
Technology Asia 2006 (3™
International Biotechnology Trade
Exhibition, Conference & Awards)
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50 2011: lnternat and Qulity Avard BLISINESS AWAHZOM %_\ Jay ‘J;. >, Vt'ffé
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2016 Outstanding T
* . © Achievers Award . i
dalam Platinum 2016 Product & Services Excellent
' ) Business Award — Award dalam Sin Chew Business
2O InietmaLione] Stinekrs dalam SME Malaysia Excellence Award

Quality Award untuk kualiti
produk

2018
Outstanding
Fertilizer Quality
Product Award

dalam 4th Model of Entrepreneurs

i Awards 2018 : — :
Malaysia Agro o 2023 Malaysia
Excellence 2018 Model of 2020 Philippine Technology Expo Gold
Award. Entrepreneurs Halal certificate gy

Award. (Kerjasama
opt.co Awards. dengan MPOB)
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Pembuatan dan fermentor - disahkan

dengan ISO 9001
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. (= -~ PENYELIDIKAN DAN
VAIBG b MBANGUNAN

Vianufacturing Sdn Bhd telah membina pusat R & D yang berteknologi tinggi
menyokong inisiatif R & D yang kukuh. Pusat R & D memberi tumpuan
ida teknologi terkini, daripada penyelidikan meluas kepada pembangunan
duk bertaraf dunia baja bio dengan hak harta intelek milik sendiri dan potensi
1asaran yang hebat.

I telah menubuhkan bidang eksperimen dan kerjasama dengan institusi
lidikan yang terkenal di Malaysia dan China sebagai usaha untuk
tikan kenaikan taraf dan inovasi produk yang berterusan.

e

-

fppt.com



ah aplikasi untuk kelapa
sawit

6 Bulan/H ~ 3 Tahun/#%
(¥ »y [ = " S )
3 Tahun 11 Tahun 11 Tahun /% ~ 25 Tahun /&

fppt.com
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Analisis Kos Buruh:
Seorang pekerja 7 jam kerja dapat

meliputi kira-kira 2.5 hektar (324
pokok)

R 7 AR S Tt A A e T TP )
Sembiran akar den batang. Pratkan semburan cukp basah e kadar 1 . pokok

< K dan sebusin s paras 1 ki s aneh, S b K et closeh pertomuan
antara fanah dan batang pokok disembur cukip bsah.
By Pam CKS 18 samburan ik 18 pokek sihge

Kalibrasi dengan
bekas pengukuran
untuk mengukur
bilangan strok
untuk satu liter.




~ Prestasi hasil
Ladany kelapa sawit
Woodman
Mﬂk@s)m




Tanah Mineral
Ladang Usaha Sepadan

4,000 hektar

Ditanam pada 2001 - 2002
Selang penuaian: 12 -14 hari
Jumlah hujan: 3,200 - 3,500 mm

Varieti tanah: tanah liat berpasir, lempung
berpasir, berpasir laterit, karang hardpan
dan lain-lain

Aplikasi Baja Bio IBG sejak 2002

56



2
Referance - L(Cﬁd‘ﬂ“
Phase 01 —~ Bk 01 1o 45 = 45 Block
Phase 02 — Blk 46 to 84 = 39 Blocs

Phase 03 -+ Blk 85 10 120 = 36 Blog

= 2N
] Kawalan (27.55 ha)
7| Blok 63: IBG (36.19 ha)

1%

A

k # @:

Blok 87: Kawalan (35.83 ha) | _ & = N S e =0 Jumlah blok Kawalan: 146.30
Blok 85 & 88: IBG (20.29 ha 7 [l 7 ¢ ha

& 34.12 ha) W L YAS 0Ny LR Jumlah blok IBG: 152.95 ha

Blok 120: Kawalan (38.73 ha) Vi
Blok 118: IBG (36.00 ha) '

= (= E S - 5018.73 Ha
— 408727 Ha
—~ 23883 Ha §
== 65.05 Ha
~  476.92 Ha

Baja bio IBG + Baja kimia |

DO T OV LAZsmsa




di ladang Usaha Sepadan

o Program Pembajaan Konvensional
Baja Bo IBG (4 1) RM 345 Nof  Baja | Kadar |[Kos/pokok|Kos/ha (130 pokok *
150 kg | RM 1.13 RM 146.25

o s
—wor | Rwzio 1l2| _ RP____ |200kg| RM3.10| RM403.00 |
T EC 1210 kg RM 16.77  RM 2,179.45

Program Pembajaan Baja Bio IBG

Kos/pokok| Kos/ha (130 pokok

5
| MOP | 200kg |RM420| RM546.00 |
- | RP | 130kg |RM202| RM261.95 |
4 RM 49.40
= RM 73.13
| MOP | 200kg | RM4.20 | RM546.00
7.60 kg + 40 ml RM 15.69 ~ RM 2,039.96

Jumlah penjimatan - RM 1.07
fppt.com kos/pokok




Data Hasil Ladang Usaha Sepadan yang Dikumpul sejak 2004 - 2007

Varians hasil

1.25

1.63

6.41

4.00

. mt/ha
Percubaan 1 t-{;r!(rz Pokok/ha | 28 - 39 bulan 40 - 51 bulan | 52 -63 bulan | 64 - 75 bulan
2004 2005 2006 Anggaran 2007
Rawatan (Blk 48) (26.35 ha) | 1-Jun 132 8.67 12.60 19.77 25.00
Kawalan (Blk 54) (44.19 ha) 1-Jun 135 6.75 10.43 17.97 23.00 Purata
Varians hasil 1.92 2.17 1.80 2.00 1.97
) mt/ha
Percubaan 2 t-;r:(r: Pokok/ha | 27 - 38 bulan 39-50bulan | 51-62bulan | 63 - 74 bulan
2004 2005 2006 Anggaran 2007
Rawatan (Blk 63) (36.19 ha) 1-Jul 132 8.23 11.78 18.19 24.00
Kawalan (Blk 68) (27.55 ha) 1-Jul 130 5.77 9.35 15.91 21.00
Varians hasil 2.46 2.42 2.28 3.00
) mt/ha
Percubaan 3 :::::(r: Pokok/ha | 25 - 29 bulan 30-41bulan | 42-53bulan | 54 - 65 bulan
2004 Aug - Dec 2005 2006 Anggaran 2007
Rawatan (Blk 118) (36.00 ha) | 2-Apr 114 1.88 5.55 10.48 18.00
Kawalan (Blk 120) (38.73 ha) | 2-Apr 109 1.56 4.79 9.92 16.00 Purata
Varians hasil 0.32 0.76 0.56 2.00 0.91
i mt/ha
Percubaan 4 ;zinr:(r: Pokok/ha | 25 - 33 bulan 34 -45bulan | 46 -57 bulan | 58 - 70 bulan
2004 April - Dec 2005 2006 Anggaran 2007
Rawatan (Blk 85 & 88) (54.41 ha)| 1-Dec 110 5.42 7.83 18.82 24.00
Kawalan (Blk 87) (35.83 ha) |1-Dec 105 4.17 6.21 12.41 20.00 Purata

3.32

Purata kenaikan: 2.19 mt/ha

IBG baja bio telah digunakan sepenuhnya pada tahun 2006, tetapi trial itu masih dikekalkan

sehingga 2007.



Data Foliar Ladang Usaha Sepadan yang Dikumpul sejak 2004 - 2007

Percubaan 1
Nutrien foliar (bahan kering %/p.p.m.)| Blok 2004 [ 2005 [ 2006 [Purata| Varians
N Rawatan | 3.22 | 3.15| 2.66 | 3.01 0.37
Kawalan [ 2.35|12.90| 2.66 | 2.64 X
P Rawatan |0.210]0.180{0.151| 0.180 0.02
Kawalan [0.170(0.164]0.144| 0.160 i
K Rawatan | 1.24 | 1.24 ( 1.11 | 1.20 0.10
Kawalan [ 0.861.31|1.11 | 1.09 '
Rawatan | 0.39 [ 0.36 | 0.31 | 0.35
sl Kawalan [ 0.28 | 0.36 | 0.31 | 0.32 D
Rawatan | 0.50 | 0.57 | 0.59 | 0.55
e Kawalan | 0.74 | 053|059 | 0.62 | %/
B Rawatan |28.00/29.00(17.40( 24.80 0.67
Kawalan [28.00/28.00|16.40| 24.13 ;
Percubaan 2
Nutrien foliar (bahan kering %/p.p.m.)|  Blok 2004 | 2005 | 2006 |Purata| Varians
N Rawatan | 2.52 | 2.72 | 2.71 | 2.65 -0.19
Kawalan [ 2.79 | 3.08 | 2.64 | 2.84 :
P Rawatan |0.170]0.170|0.155| 0.170 .0.02
Kawalan [0.190/0.214(0.139| 0.180 :
K Rawatan | 1.47 | 1.18 | 1.02 | 1.22 0.08
Kawalan | 1.30 | 1.13]0.99 | 1.14 :
Rawatan | 0.39 [ 0.33 [ 0.35 [ 0.36
i Kawalan [ 0.33 [ 0.39 | 0.33 | 0.35 ey
Rawatan | 0.74 | 0.54 | 0.59 | 0.62
& Kawalan | 0.61 ] 0.63 | 058 | 0.61 | 092
B Rawatan [28.00{21.00(17.00( 22.00 6.00
Kawalan (18.00(15.00{15.00| 16.00 ]

60



Data Foliar Ladang Usaha Sepadan yang Dikumpul sejak 2004 - 2007

Percubaan 3

Nutrien foliar (bahan kering %/p.p.m.)| Blok |2004 2005|2006 |Purata| Varians

N Rawatan | 2.64 | 2.60 [ 2.63 | 2.62 .0.08
Kawalan | 2.75]2.84 | 2.52 | 2.70 '

p Rawatan |0.170{0.210(0.155] 0.180 0.01
Kawalan ]0.160]0.215]0.135]| 0.170 '

K Rawatan | 1.26 | 1.17 | 1.05 | 1.16 0.00
Kawalan | 1.27 | 1.16 | 1.06 | 1.16 :

M Rawatan [ 0.33 [ 0.42 | 0.43 | 0.39 0.01
9 Kawalan | 0.31 | 0.41 | 0.42 | 0.38 :

Ca Rawatan | 0.58 | 0.57 [ 0.65 | 0.60 0.03
Kawalan | 0.56 [ 0.59 | 0.56 | 0.57 '

B Rawatan |20.00{18.00(20.00] 19.33 0.67
Kawalan |27.00|17.00|16.00| 20.00 '

Percubaan 4

Nutrien foliar (bahan kering %/p.p.m.)| Blok 2004 | 2005 | 2006 |Purata| Varians

N Rawatan | 2.55 | 2.89 [ 2.65| 2.70 0.14
Kawalan | 2.79 |1 3.08 | 2.64 | 2.84 '

p Rawatan [0.160(0.200/0.155| 0.170 .0.01
Kawalan (0.190(0.214]0.139| 0.180 :

K Rawatan | 1.29(1.09 |1 1.03 | 1.14 0.00
Kawalan | 1.30 [ 1.13 |1 0.99 | 1.14 :

M Rawatan | 0.36 | 0.39 [ 0.32 | 0.36 0.01
g Kawalan | 0.33 [ 0.39 | 0.33 | 0.35 .

Ca Rawatan | 0.72 | 0.56 | 0.54 | 0.61 0.00
Kawalan | 0.61 | 0.63 | 0.58 | 0.61 '

B Rawatan [25.00]/18.00({15.00| 19.33 333
Kawalan [18.00(15.00{15.00| 16.00 :




Kesimpulan

Kawalan
Baja Kos/pokok Kos/ha (130 pokok)
12.10 kg RM 16.77 RM 2,179.45
Pusingan/tahun|Kos buruh/pusingan/ha| 6 pusingan/ha
6 RM 8 RM 48
Jumlah kos/ha RM 2,227.45

Baja kimia 7.60 kg
IBG 40 ml

RM 12.24
RM 3.45

RM 1,591.46
RM 448.50

S RM 8 RM 40

2.19
RM 700.00
RM 1,533.00

RM 1,680.49

-
-

fppt.com



Data hasil Usaha Sepadan

2007
2008Prod | 2008 | PO*OK 1 5007 | Mei 2005 — Apr 2006 Mei 2006 = Apr Mei 2007 — Apr 2008
prod 2007
uktif
Hasil Bilangan Hasil Bilangan Hasil Bilangan
Fasa HA Palm S/H Palm S/H (MT) tandan (MT) tandan (MT) tandan
Fasal | 1,591.36 | 207,825 131 194,383 122 | 21,861 | 3,642,683 | 29,033 | 3,793,036 | 43,723 5,109,813
Fasa2 | 1,302.43 159,229 122 145,413 112 | 16,050 2,738,255 22,110 | 2,808,184 36,258 4,236,127
Fasa3 | 1,193.42 | 131,801 110 119,255 100 | 9,419 1,751,543 | 14,456 | 2,087,504 | 26,660 3,220,672
Jumlah | 4,087.21 498,855 122 459,051 112 | 47,330 8,132,481 65,599 | 8,688,724 | 106,641 12,566,613




Data hasil Usaha Sepadan

PBT Tandan/pokok Hasil/HA Hasil/130pokok

Fasa HA Tarikh | MO5— | MO6— | MO7— | MO5— | MO6— [ MO7- | MO5— | MO6— [ MO7- | MO5- | M0O6— | MO7—
tanam | A06 | AO7 | AO8 | A06 | AO07 A08 A06 | AO7 A08 A06 | AO7 | A08

Fasa Jan01- | 6.00 | 7.65 | 8.56 13.74 | 18.24 | 27.47 | 14.62 | 19.42 | 27.35
1 159136 | “p0i01 K Kg Kg | 1874|1951 | 2450 it Mt Mt Mt Mt Mt

Fasa Apr01- | 5.86 | 7.87 | 856 12.32 | 16.98 | 27.84 | 14.35 | 19.77 | 29.60
5 1,302.43 | o004 Kg Kg Kg | 1883|1931 | 26.60 Mt Mt Mt Mt Mt Mt

Fasa NovOl- | 538 | 6.93 | 8.28 7.89 | 12.11 | 2234 | 10.27 | 15.76 | 26.30
3 119342 | )00 Kg Kg Kg | 1469 | 1750 | 24.44 Mt Mt Mt Mt Mt Mt

Jumla 5.82 | 7.55 | 8.49 11.58 | 16.05 [PLNEM 13.40 | 18.58 | 27.79
h 4,087.21 K Kg Kg | 1772|1893 | 2519 Mt Mt Mt Mt Mt Mt

Aplikasi percubaan baja bio IBG IBG di ladang Usaha Sepadan telah bermula
sejak tahun 2003. Sejak tahun 2003 - 2005, peningkatan hasil purata adalah

2.19 mt/ha. Pada tahun 2006, Baja Bio IBG telah di gunakan sepenuhnya di

ladang.




GENTING TANAH MERAH ESTATE

Merah, Johor

ot Kawalan — 108.36 ha
|ot Rawatan — 46.14 ha

M: 2002

BG sejak 2008




IBG Bio Fertilizer Application on GTME

Before Trial 37-33 After Trial =

34.95 No IBG
: application
on year 2011,
2013 & 2015

N
al

@mOPO02B (Treatment) 46.14 ha
@ OPO02A (Control) 108.36 ha

Yleld (mt/ha)
)]
o

—
&)

The data of 2012, 2013, &
2014 control plot has been

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

fppt.com



BORNEO AGRO RESOURCES SDN. BHD.

Jang Maskat, Bintulu, Sarawak.

|ot Kawalan: 403.63 ha — 2018; 318.13 ha - 2021
Plot Rawatan: 339.57 ha — 2018; 560.73 ha - 2021
J!

s

AM: 2003 - 2005

IBG sejak Julai 2014

=



ja bio IBG di Borneo Ac

Aplikasi baja bio IBG di Borneo Agro Resources

26.09

23.40

N
o

©
e
=
Es
%
©
I

10

Year

OControl (318.13 ha) OIBG (560.73 ha)




Tanah Gambut

Ladang Tatau (5,600 ha ditanam sejak 2004)

Ladang Semanok (2,700 ha ditanam sejak 2004)

Ladang Tamar (4,000 ha ditanam sejak 2001 -
2002 dengan 1,300 ha Alan Batu)

Aplikasi Ba
pada tahun

yang baik c

jJa Bio IBG di ladang ini telah bermula

2007 selepas menampakkan kesan
ari ladang Usaha Sepadan.
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Taburan Hujan Ladang Tatau 2005 - 2009

A

/

S N L=
AN >, A

N~

Bulan
=-2005=3,571 mm -#-2006 = 4,297 mm -+-2007 = 6,020 mm ==2008 = 4,248 mm —+=2009 = 3,186 mm
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- | BajaBiolIBG (4 L)

[a]le = |=]E

OA

OP
Kieserite
Borate
Urea
8:8:8
7:4:34

1

[l ]~ E

RM 750 4
RM 1,550

Program Pembajaan Baja Bio IBG

Kadar  |Kos/pokok
Packed MOP Subsoill 5.00 ko RM 10.50

Baja Bio IBG (4 L) 20 ml RM 1.73

0.125kg | RM 0.64
0.15 kg RM 0.57

Baja Bio IBG (4 L) 20 ml RM 1.73
BETTER 5 25 kg + 40 ml RM 15.16

Jumlah penjimatan
kos/pokok RM 2.30

K

Program Pembajaan Konvensional

No.| Baja | Kadar |Kos/pokaK| Kos/ha (150 poKok
RM 105.00
RM 630.00
RM 105.00
| MOP | 2.00kg | RM4.20|  RM 630.00
| RP_[1.00kg|RM155| RM 232.50
RM 95.63
RM 85.50
RM 105.00
| MOP [2.00kg | RM4.20 | RM 630.00

8.78 kg RM 17.46

RM 2,618.63

os/ha (150 pokok
RM 1,575.00

RM 258.75

RM 95.63
RM 85.50

RM 258.75
RM 2,273.63




Hasil Pengeluaran Ladang Tatau 2006 - 2009

25.00 - 22.20

19.50
20.00 | 16.07 £—
12.88

—
O
(®p)
o1

15.00 1

Mt/ha
10.00

5.00

2003 2004
Tahun ditanam

W 2006 02007 02008 E2009




Hasil Pengeluaran Ladang Semanok 2006 - 2009

500 21854

18.35
V' 116 12.22
MT/HA 15.00 —]
10.00 - 6.05
5.00 -
2003 2004

Year of Planted

‘ 2006 02007 J2008 @2009 \




Hasil Pengeluaran Ladang Tamar 2006 - 2009

30.00 -

26.24 26.15 25.89

25.00 H

20.00 H

Mt/ha 15.00 -
10.00 -

5.00 -

2001 2002 Alan Batu (2001-
Tahun tanam 2002)

B 2006 02007 012008 B2009




-

-
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Kesimpulan

Kawalan

Baja

Kos/pokok

Kos/ha (150 pokok)

8.78 kg

RM 17.46

RM 2,618.63

Pusingan/tahun

Kos buruh/pusingan/ha| 5 pusingan/ha

5

RM 8

RM 40

Jumlah kos/ha

RM 2,658.63

Baja kimia 5.28 kg

RM 11.71

RM 1,756.13

IBG 40 ml

4

RM 3.45

RM 8

RM 517.50

RM 32.00

2.19

RM

700.00

RM

1,886.00




YV WOODMAN KUALA BARAM ESTATE SDN. BHD.

(616631-U)

Lot 306, Jalan Krokop, P. O. Box 1437, 98008 Miri, Sarawak.
Tel: 085419321 (8 Lines) Fax: 085-435470 /416759 / 420145

Kami tidak teragak-agak untuk mengesyc
mana pelanggan atau syarikat untuk me
DATE :25" May 2010 produk ini yang mana ia adalah faedah b

tujuan jangka panjang
To Whom It May Concern:

This serve to certify that the IBG Microorganism Bio Fertilizers is a high technology
product which Woodman Group Of Companies are using such as Usaha Sepadan Estate

on mineral soil. Tamar Estate, Tatau Estat k Estate are on peat area for
several years, area coverage approximatel ince 2003 till at present.

After using this IBG-BIO Fertilizers product, it is proven that this product really benefits
us through cost saving at 20% generally, maintain and improve its productivity, reducing
labour cost, improve the soil structure and maintain adequate soil moisture without extra
cost where the quantity of micro-organism in the soil create healthy natural environment
for the palm growth where we reduce our chemical cost at 30% generally.

Thank you,

Yours truly,
WOOMAN KUALA BARAM ESTATE SDN. BHD.

MR. ANTHONY JAWZ;
fp pt .COM Senior Plantation Manage!




F JOBENAR RAYA SDN. BHD.
- (Anak syarikat Mafrica Maytrading Sdn. Bhd.)

c'; Jobenar Raya Sdn. Bhd., Bintulu, Sarawak.

|ot Kawalan — 64.90 ha
Plot Rawatan — 91.10 ha

. Anderson 3 (Tanah gambut mendalam)

2001

o W Daja Di
-==" 0
yz“c’
g

fppt.com



Perbandingan hasil pengeluaran (2006 - 2008) yang
dijalankan di Ladang Jobenar Raya

Jumlah mt/ha
Plot
Ha 2006 2007 2008
Kawalan 64.90 14.91 16.61 18.93
Rawatan 91.10 17.66 22.91 26.40
Perbezaan 2.75 6.30 7.47
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os antara Program Pembajaan Konvensional & Program Baja Bio IBG
benar Raya

Baja Bio IBG (4 L) RM 345 Program Pembajaan Konvensional

SOA Tl 7:4:34 500 kg|RM 11.25|  RM 1,665.00
RM 2.100 1.00 kg| RM 1.40 RM 207.20
RM 460 3| MOP_ [2.00kg| RM 4.20 RM 621.60
RM 3,800 Chelated ZnCuB|0.15 kg| RM 0.77 RM 113.22
RM 1,400 BEEEE .15 kg RM 17.62  RM 2,607.02

RM 5,100
RM 2,250
I

|  Baja | Kadar [Kos/pokok| Kos/ha (148 pokok

Kieserite
Borate
Urea
8.8:8
7:4:34

Program Pembajaan Baja Bio IBG

| Baja | Kadar | Kos/pokok |Kos/ha (148 pokok
RM 638.25
RM 999.00
| MOP | 250kg | RM525 | RM777.00
RM 113.22
T E 5.65 kg + 50 ml RM 17.08 RM 2,527.47

Jumlah penjimatan
kos/pokok - RM 054

| PeE

fppt.com



Kesimpulan

Kawalan
Baja Kos/pokok Kos/ha (148 pokok)
8.15 kg RM 17.62 RM 2,607.02
Pusingan/tahun|Kos buruh/pusingan/ha| 4 pusingan/ha
4 RM 8 RM 32
Jumlah kos/ha RM 2,639.02 '

-

Baja kimia 5.65 kg RM 12.77 RM 1,889.22 .
IBG 50 ml RM 4.31 RM 638.25

RM 8

32

5.51
RM 700.00
RM 3,857.00

RM 3,936.55

fppt.com



PALM GROUP HOLDINGS SDN.BHD. (462042 - M)

{Member of Mafrica Group of Companies)
251-25.2 Level 25,Wisma Sanyan,
No 1,Jalan Sanyan, 96000 Sibu,Sarawak, Malaysia
Telephone.+ 6084-332155 / 0198277155 Fax + 6084-332153

28th Aug 2010
TO WHOM IT MAY CONCERN

Ladang Jobenar Raya Stn Bhd commenced using IBG Cil Palm Bio Fertilizer combined with
Chemical Fertilizer for ail palm growth and sustainakle yield improvement in 2008 until now.

Over the past 4 1/2 years of usage of IBG Bio- Ferblizer, the average yield increase was 18.25% as
compared over the control blocks.

For sustanabie palm oil production, mtegrated use of chemical and bio-fertilizer has shown to
have a sighificant improvement in sustaining seil health through earthworm cast formation on the
soil surface for oil palm production, reduction dosage of NPK by positive improvement in terms
of foliar nutrients level,cost saving and good yield improvement by about 20% over the complete
usage of conventional fertilizers.

Currently, our group of eight peat and mineral soils oil paim estates covering a hactarage of
18,885 10 hectares 1s using the IBG Bio Feriflizers on a large and commercial scale.

For best results, |BG Bio-Fertilizer should be integrated with mineral fertiizers and the latier can be
reduced by 20 - 30%

Sepanjang 4 tahun setengah yang lalu menggunakan baja bio IBG,

peningkatan hasil purata adalah 18.25% berbanding ke atas blok
Yours faithfully, kawalan

Untuk hasil yang terbaik, baja bio IBG harus digunakan bersama-
sama dengan baja kimia dan baja kimia tersebut boleh dikurangkan
sebanyak 20-30%.




2015 Penggunaan Baja Bio IBG
di MAFRICA

Syarikat Ha ditanam| Fasa | Tahun tanam penggi?:aii/?);?n?/tahun Baja:j:?éilcj)nlzgzang
Palmcol Sdn. Bhd 5,190.20 5 2007 - 2010 50 ml 6,647 botol
Jobenar Raya Sdn. Bhd. 283207 | 4 | 20052004 50 ml 5,890 botol
Jobenar Balingian 1,614 botol
Rosebay Enterprise Sdn. Bhd. | 5 50797 | 2 | 2005- 2006 50 ml 3,574 botol
(Rosebay 2)

Palmraya Pelita Sikat Platation 1,736.00 2 2007 - 2010 50 ml 3,002 botol
Palmraya Pelita Meruan Plantation| 4,820.07 6 2000 - 2010 50 ml 7,404 botol
Victoria Sq“areB[;Z"e'Opmem Sdn| 365730 | 2 | 2008-2010 50 ml 2,698 botol

Saradu Plantations Sdn. Bhd Fasa L. 4,297 botol
2,000 ha ’
Worldsign Harvest Sdn. Bhd. 6,000.00 5,763 botol
o Blantation San. hd. 1,468 boto
Titasa Sdn. Bhd. 152 botol
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2016 Penggunaan Baja Bio IBG
di MAFRICA

Company Ha ditanam| Fasa | Tahun tanam Penggiﬁgaii/%all?n?/tahun Baja:j:?éilcj)nlzgzang
Palmcol Sdn. Bhd 5,190.20 5 2007 - 2010 50 ml 6,888 botol
Jobenar Raya Sdn. Bhd. 2,832.07 4 200263204 ) 50 ml 3,440 botol
Jobenar Balingian 5,040 botol
Rosebay Enterprise Sdn. Bhd. | 5 50797 | 2 | 2005- 2006 50 ml 3,574 botol
(Rosebay 2)

Palmraya Pelita Sikat Platation 1,736.00 2 2007 - 2010 50 ml 2,880 botol
Palmraya Pelita Meruan Plantation| 4,820.07 6 2000 - 2010 50 ml 7,544 botol
Victoria Sq“areB[;Z"e'Opmem Sdn| 365730 | 2 | 2008-2010 50 ml 4,296 botol

Saradu Plantations Sdn. Bhd Fasa L. 6,704 botol
2,000 ha ’
Worldsign Harvest Sdn. Bhd. 6,000.00 7,802 botol
o Blantation San. hd. 2364 botol
Titasa Sdn. Bhd. 120 botol
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2017 Penggunaan Baja Bio IBG
di MAFRICA

Company Ha ditanam| Fasa | Tahun tanam Baja Bio IBG Baja !3'0 IBG yang
penggunaan/palm/tahun digunakan
Palmcol Sdn. Bhd 5,190.20 5 2007 - 2010 50 ml 6,808 botol
Jobenar Raya Sdn. Bhd. 283207 | 4 200263(;04 ) 50 m 4,632 botol
Jobenar Balingian 5,668 botol
Rosebay Enterprise Sdn. Bhd. | » 55797 | 5 | 2005- 2006 50 ml 3,022 botol
(Rosebay 2)

Palmraya Pelita Sikat Platation 1,736.00 2 2007 - 2010 50 ml 3,066 botol
Palmraya Pelita Meruan Plantation| 4,820.07 6 2000 - 2010 50 ml 3,792 botol
victoria Sq“areB[r)uej"e'Opmem Sdn. 365730 | 2 | 2008-2010 50 ml 2,402 botol

Saradu Plantations Sdn. Bhd Fasa L. 6,660 botol
' 2,000 ha ’
Worldsign Harvest Sdn. Bhd. 6,000.00 6,836 botol
Palmraya Pelita Sepapa Oya
Plantation Sdn. Bhd. 1,064 botol
Titasa Sdn. Bhd. 0 botol
Jumlah 40,000.00 43,964 botol
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PRIORITY POTENTIAL SDN. BHD.

(Anak syarikat Golden Agro Sdn. Bhd.)

|ty Potential estate, Mukah, Sarawak.

Plot kawalan — 156.78 ha
Plot rawatan — 253.24 ha

: 2012 - 2013

IBG sejak Januari 2017

=

P



Aplikasi baja bio IBG di Priority Potential

mt/ha

BLOCK YOP HA |Jan-17|Feb-17|Mar-17|Apr-17 (May-17|Jun-17|Jul-17 |Aug-17|Sep-17|Oct-17|Nov-17|Dec-17 izl
K1 (Control) Nov-12 16.00 | 0.34 | 0.20 | 0.40 | 0.30 | 0.27 | 0.57 | 0.80 | 0.81 | 0.76 | 0.78 | 0.74 | 0.82 | 6.78
K2 (Control) Nov-12 1597 | 056 | 0.39 | 0.80 | 059 | 047 | 0.73 | 1.21 | 1.40 | 1.04 | 1.04 | 1.02 | 1.04 | 10.29
K9 (Control) Jan-13 1997 | 0.34 | 0.28 | 0.39 | 0.42 | 0.49 | 0.86 | 0.69 | 1.20 | 0.83 | 099 | 0.92 | 0.93 | 8.35
L1 (Control) Nov-12 2356| 059 | 0.31 | 059 | 0.78 | 0.76 | 1.01 | 1.14 | 1.68 | 1.43 | 1.48 | 1.11 | 1.12 | 12.00
L8 (Control) Nov-12 20.00| 0.39 | 0.28 | 0.30 | 055 | 1.31 | 1.03 | 0.72 | 1.31 | 1.20 | 1.48 | 1.06 | 0.72 | 10.33
L9 (Control) Dec-12 20.00| 0.46 | 0.38 | 0.33 | 045 | 1.22 | 0.88 | 0.70 | 0.94 | 1.00 | 151 | 0.79 | 1.20 | 9.86
L10 (Control) Dec-12 20.00| 048 | 0.36 | 0.34 | 0.44 | 0.78 | 1.44 | 0.73 | 1.48 | 1.07 | 1.18 | 1.99 | 0.91 | 11.20
N6A (Control) Sep-12 6.30 | 061 | 058 | 0.50 | 0.82 | 0.64 | 1.63 | 1.30 | 245 | 152 | 1.81 | 1.50 | 0.92 | 14.27
N8 (Control Sep-12 1498 | 065 | 0.51 | 0.39 | 0.62 | 0.60 | 1.40 | 1.29 | 2.23 | 1.67 | 1.39 | 1.50 | 0.73 | 12.98
Average 049 037 045 055 073 106 095 150 117 130 1.18 0.93 10.67

K3 (IBG) Dec-12 1594 | 048 | 0.31 | 0.64 | 056 | 050 | 0.88 | 1.37 | 1.57 | 1.13 | 1.15 | 1.07 | 1.05 | 10.70
K4 (IBG) Jan-13 1594 | 050 | 0.30 | 0.68 | 0.52 | 0.49 | 1.00 | 1.30 | 1.80 | 1.17 | 1.28 | 1.07 | 1.22 | 11.33
K5 (IBG) Jan-13 1590 | 0.46 | 0.28 | 0.65 | 0.67 | 0.68 | 1.06 | 1.57 | 211 | 1.20 | 1.24 | 1.16 | 1.28 | 12.36
K6 (IBG) Jan-13 20.80| 0.66 | 0.40 | 091 | 0.75 | 0.70 | 1.07 | 1.40 | 1.90 | 1.25 | 1.26 | 1.16 | 1.47 | 12.93
K7 (IBG) Jan-13 20.00| 0.73 | 045 | 113 | 1.14 | 1.19 | 203 | 1.62 | 217 | 157 | 1.57 | 1.55 | 158 | 16.72
K8 (IBG) Jan-13 20.04| 039 | 0.29 | 035 | 043 | 052 | 1.17 | 0.72 | 1.28 | 1.08 | 1.24 | 1.27 | 1.22 | 9.97
L2 (IBG) Nov-12 2356|089 | 0.82 | 095 | 1.12 | 099 | 126 | 1.42 | 1.42 | 152 | 1.78 | 1.18 | 1.31 | 14.65
L3 (IBG) Nov-12 23.56| 0.86 | 0.68 | 098 | 0.87 | 1.18 | 1.61 | 1.43 | 1.75 | 1.48 | 1.66 | 1.10 | 1.32 | 14.93
L4 (IBG) Nov-12 23.56| 0.73 | 0.60 | 0.86 | 049 | 153 | 162 | 143 | 1.78 | 151 | 1.64 | 1.14 | 1.26 | 14.60
L5 (IBG) Nov-12 2356| 0.68 | 0.64 | 091 | 050 | 181 | 162 | 1.39 | 1.90 | 1.48 | 1.80 | 1.27 | 1.14 | 15.14
L6 (IBG) Nov-12 20.00| 0.58 | 0.53 | 0.74 | 045 | 152 | 1.36 | 1.32 | 1.97 | 1.50 | 1.71 | 1.34 | 1.26 | 14.28
L7 (IBG) Nov-12 20.00| 057 | 045 | 094 | 061 | 1.82 | 145 | 1.39 | 1.82 | 1.43 | 1.93 | 1.27 | 0.81 | 14.49
N7 (IBG Aug-12 10.38| 0.74 | 0.75 | 0.74 | 1.34 | 1.06 | 197 | 1.79 | 256 | 1.71 | 1.97 | 1.58 | 092 | 17.13
Average 0.64 0.50 0.8 0 08 9 410 3 0 6 / 9



' PHOENIX PERKS SDN. BHD

Anak syarikat Ngan & Ngan Holdings.)

arawak.

'Iot kawalan — 0.00 ha
2ot rawatan — 1,395.55 ha

pagai

- August 2022

Year - Total mt Total ha Total mt/h—aT
2017 802.87 1,395.55 0.58

2018 10,789.06 1,395.55 7.73
2019 21,845.30 1,395.55 15.65
2020 24,975.68 1,395.55 17.90
2021 36,158.67 1,395.55 2591

2022 (start using IBG at August - September 2022) 30,574.61 1,395.55 21.91
2023 (until September) 31,733.76 1,395.55 22.74




Felda Krau 2
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_Too dry for microbes duplication W»ith help of ground cover and recent
rainfall, microbes start fix nitrogen for palm.

Corrective recommendation

Dosage : Urea 0.5 kg + MOP 0.5 kg

Timing : April

Application : Incorporate with 1.25 kg 9:9:12:4, total 2.25 kg

Dosage : Extra IBG Bio Fertilizer 15 mi

Timing : May

Application : Incorporate with 10 ml IBG Bio, total 20 ml dilute in 1.5 liters
water per palm







TN |

Palm A (Blok 2 Calon pokok)

Sebelum Selepas

* Bilangan tandan dalam kelapa sawit ini mempunyai potensi untuk mendapat
hasil yang banyak sebelum aplikasi baja bio IBG. Selepas aplikasi baja bio IBG,
bilangan tandan telah meningkat.

* Dari pemerhatian mata dan melalui kiraan tandan, bilangan tandan kelapa sawit
ini telah meningkat 2 - 3 tandan secara purata. Kesan selepas menggunakan baja
bio IBG dapat dilihat dari 6 - 12 bulan selepas aplikasi, walau bagaimanapun,
berat tandan, hanya akan dilihat selepas aplikasi untuk jangka masa panjang.



Palm B (Blok 2 Calon pokok)

Sebelu | | | Seepas‘

» Kelapa sawit ini hanya mempunyai beberapa bunga jantan sebelum aplikasi baja bio
IBG. Selepas IBG Bio Fertilizer telah digunakan, pokok ini tidak mempunyai bunga
jantan dan buah tandan adalah lebih besar berbanding dengan yang sebelum
aplikasi.



IBG Nursery




1BG Nursery result

~ Akar: Berat basah T1 adalah 18% lebih berat daripada T3

Akar: Berat kering T1 adalah lebih berat daripada T3

elepah: Berat basah T1 adalah lebih berat daripada T3

Pelepah: Berat kering T1 adalah lebih berat daripada T3

an: Kelembapan of Akar T1 adalah lebih daripada T3

% Kandungan: Kelembapan of Pelepah T1 adalah lebih daripada T3

Kadar berkurang baja kimia;



MMC
BTN
TAMACO PLANTATION SDN. BHD.

P.O. Box 60486,
91114, Lahad Datu Sabah.

Date: 26th January 2022

Truthfully, we have bee g the right supplement for the palms to

ing findi

grow healthily through sustainable ways. When the IBG was introduced back in the

TyMMC
BTN

TAMACO PLANTATION SDN. BHD.
P.0O. Box 60486,
91114, Lahad Datu Sabah.

Date: 26th January 2022

To whom this may concern,

amaco Plantation Sdn. Bhd. has been using IBG biofertilizer since year 2006 until now
| palm plantation in Bintulu and Lahad Datu with a total hectarage of about

days, the effects were seen, Result were observable might vary due to the condition and

type of the soil. Make it in three years supervision, if the sustainability of the plantation

is maintained, why don’t we give a try proceeding its usage? It resembles a good

definition of bio-friendly product that will help a lot planters to move forward with

mission and vision.

Sr. Regigvﬁl Manager (Sabah)
Hadrawi Mohd Arip

\lore Tho ifter using the IBG biofertilizer, the ma that
the oil P Is—TT P e tained N
compared with non-treatment oil palm. We had and

pills.quality and structure. While our neighboring estates sujfering
oderma, the infection in our estate has remained low in

improvement of the
from high infec
relative, lessta)

Besides, with the improvement of soil chemical and biological properties, the palm’s
physiology has been ameliorated. The frond pruning and bunch harvesting had become
eastier than before using IBG biofertilizer, thus the cost of the palm and soil’s health
maintenance and the cost of chemical fertilizer application has been reduced drastically.
Also, it is easy to apply in the field.

These effects can only be seen after 3 months — 3 years application of IBG biofertilizer
depending on the soil type condition.

Sr. Regigral Manager (Sabah)
Hadrawi Mohd Arip
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Felda Agriculture Service Sdn. Bhd.
Felcra Urus Estet Sdn. Bhd.

Risda Plantation Sdn. Bhd.

Espek Sdn. Bhd.

IOl Research Centre

Hap Seng Plantation Sdn. Bhd.

Genting Plantation Research Centre
MARDI, MPOB, UM

Woodman Plantations Sdn. Bhd.

Tamaco Plantations Sdn. Bhd.

Mafrica Maytrading Sdn. Bhd.

Melangking Oil Palm Plantation Sdn. Bhd.
Golden Star Ace Sdn. Bhd. (Rimbunan Hijau)
Borneo Agro Resources Sdn. Bhd.

206,572 ha
619,716 liter
Kajian
Kajian
Kajian
Kajian
Kajian
Kajian
Kajian
Kajian
45,000 ha
20,000 ha
40,000 ha
8,000 ha
30,000 ha
10,000 ha

Dan lain-lain seperti Kwantas, SALCRA, Sawit Kinabalu

Smallholders
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Lawatan daripada Genting Plantations Berhad
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Lawatan daripada Rimbunan Hijau Group Tan Sri Datuk
- Sir Tiong Hiew King

fppt.com



170 Jun 2016, Rabu, lawatan daripada KP MARDI Datuk Dr. Sharif, KP
Jabatan Pertanian Dato' Ahmad Zakaria, ahli Jemaah Pengarah NAFAS
Tuan Haji Ahmad
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chairman Dato’ Seri Saipol

Disember 2016, Selasa, lawatan daripada NAFAS
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8hb Disember 2016, Khamis, majlis menandatangani
perjanjian antara NAFAS-IBG




31" Mac 2017, Jumaat, lawatan daripada Datu Lai,
~KP Jabatan Pertanian Sarawak
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Lawatan daripada Pengarah Urusan
Golden Star Ace Mr. Kevin Ko Yeu Ying




ohb Ogos 2019, Jumaat, lawatan daripada Kementerian
Perusahaan Perladangan dan Komoditi
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14h° October 2019, Isnin, lawatan ke
TAMACO bersama MPOB
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240 June 2020, Rabu, lawatan daripada pengerusi Incorporated Society of
Planters, Datuk Haji Daud bin Haji Amatzin
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ohb Julai 2020, Khamis, lawatan daripada KSU Kementerian
Pertanian dan Industri Makanan Dato' Zainal Azman Bin Abu Seman
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30" Julai 2020, Khamis, lawatan daripada

F Ekovest
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23" September 2021, Khamis, lawatan
daripada Sunway University Profesor Leong
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13hb & 27hb Oktober 2021, lawatan daripada CEO MADA corp
Tuan Mohamad Anuar Bin Pir Mohamad dan Pengerusi MADA
YB Ahmad Tarmizi Bin Sulaiman
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13Nt Oktober 2021, Rabu, lawatan daripada Universiti Malaya
Profesor Ling Tau Chuan dan Dr. Rosazlin Abdullah




180 Oktober 2021, Isnin, lawatan daripada KP MPOB Datuk Dr. Ahmad Parveez Hj Ghulam
Kadir, Pengarah Bahagian Penyelidikan Biologi Dan Kelestarian MPOB, Dr. Idris Abu Seman,
Ketua Patologi Tumbuhan Dan Biosekuriti MPOB, Dr. Mohd. Hefni bin Rusli
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20 November 2021, Selasa, lawatan daripada Kwantas CEO Mr. Alvin
Kwan Ngen Wah, PC Mr. Sri Renganathan S. Muthiah




8hb April 2022, Jumaat, lawatan daripada Menteri Pemodenan Pertanian dan Pembangunan
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26"° Julai 2022, Selasa, lawatan daripada
kumulan engurusan SALCRA -
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7"b September 2022, Rabu, lawatan daripada
Nottingham University Prof

essor Dr. Lam Hon Loong
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7"b Oktober, Jumaat, lawatan daripada Sime Darby Plantation Research
Sdn. Bhd. Dr. Sim Choon Cheak dan Dr. Teh Chee Keng
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27"b Oktober, Khamis, lawatan daripada United Malacca Berhad CEO Mr. Young, PC Mr. Low
dan MPOB




19hb Disember 2022, Isnin, Sawit Kinabalu Pengarah
an Kumpulan Datuk Bacho Jansie




13hb Januari 2023, Selasa, lawatan
daripada Jabatan Pertanian
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30M0 Januari 2023, Isnin, lawatan daripada Pengarah Pusat Penyelidikan Sains Tanah, Air &
Baja Mardi Dr. Rosliza Binti Jajuli, Timbalan Pengarah Dr. Ganisan Krishnen, dan Pengarah
Penyelidikan Padi & Beras, Dr. Mohd. Syaifudin Syaifudin Bin Abdul Rahman
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6"t Jun 2023, Selasa, lawatan daripada FGV,
diketual oleh ketua agronomi & tanaman strategik,
Dr. Then Kek Hoe
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2"d Ogos 2023, Rabu, lawatan daripada KLK CEO
TSDS Lee Oi Hian, pengarah AAR Mr. Tey Seng
Heng, timbalan Dr. Tasren
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19hb Oktober 2023, Khamis, lawatan daripada FGV
tilizer , diketual oleh CEO En. Hamdan
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