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Abstract: The full dependency on chemical fertilizers in oil palm plantation poses an enormous
threat to the ecosystem through the degradation of soil and water quality through leaching to the
groundwater and contaminating the river. A greenhouse study was conducted to test the effect of
combinations of biofertilizers with chemical fertilizer focusing on the soil fertility, nutrient uptake,
and the growth performance of oil palms seedlings. Soils used were histosol, spodosol, oxisol,
and ultisol. The three treatments were T1: 100% chemical fertilizer (NPK 12:12:17), T2: 70¢% chemical
fertilizer + 30% biofertilizer A (CF + BEA), and T3: 70% + 30% biofertilizer B (CF + BFB). T2 and
T3, respectively increased the growth of oil palm seedlings and soil nutrient status but seedlings in
oxisol and ultisol under T3 had the highest in almost all parameters due to the abundance of more
efficient PGPR. The height of seedlings in ultisol under T3 was 22% and 17% more than T2 and T1
respectively, with enhanced girth size, chlorophyll content, with improved nutrient uptake by the
seedlings. Histosol across all treatments has a high macronutrient content suggesting that the rate of
chemical fertilizer application should be revised when planting using the particular soil. With the
reduction of chemical fertilizer by 25%, the combined treatment with biofertilizers could enhance the
growth of the oil palm seedlings and soil nutrient properties regardless of the soil orders,

Keywords: plant growth promoting rhizobacteria; oil palm seedlings nursery; biofertilizers; chemical
fertilizer

1. Introduction

The agriculture sector is considered as one of the economy pillars in many developing nations [1].
However, continuous use of agrochemicals such as chemical fertilizers and pesticides in this sector is
detrimental to human health such as infant methemoglobinemia [2] and which also cause ecological
imbalance [3,4]. The use of chemical fertilizer will also cause air and ground water pollution resulting

Processes 2020, 8, 1681 doi:10.3390/pr81 21681 www.mnd, )
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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 biofertlizer B (BFB) (effective microorganisms: 1 X 10° CFU/mL)
were purchased from local Malaysian manufacturers. BFA consists of Bacillus spp. such as Bacillus
cerens JCM 2152, Bacillus amyloliquefaciens strain MPA 1034 and Bacillus fequilensis strain 10b Lactobacillus
spp-; Azospirillum spp. and Rhizobium spp. Meanwhile, BFB consists of a very diverse group of
microbes: Actinomycetes such as Kocuria rhizophila, Arthrobacter metiylotrophus, Bacillus spp. such as
B. pumilus, B. subtilis (subspecies Spizizenit), B. willismortis, B. Thurengiensis, B. myceides, B. mucilaginosus,
Brevibacillus reuszert, Pacnibacillus poly and P cillus azoreducens. Azospirilluns brasilense and
fungus such as Aspergillus niger and Aspergillus awamori; yeast such as Saccharomyces cereoisiae 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 P205:17 K0: 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).

Table 1. Chemical properties of histosol, spodosol, ultisol, and oxisol.
Soil Properties Histosol ~ Spodosol  Ultisol  Oxisol
pH 323 5.49 383 4.33
Total N (%) 061 0.34 010 012
Availlable P (mgikg) 75.81 36.66 25.99 3278
Exchangeable K (mg/kg) 4552 487.93 35833 4711

Table 2. The micro and macro nutrient, and the organic matter of the biofertilizer A and biofertilizer B.

Micro and Macro Nutrients Biofertilizer A | T
s
: 5 EMREEB =
- = B =IBG
K 9% NI
- £
Mg 1%
Su 1%
Bo 0.5%
Fe 30 ppm
Cu 15 ppm
Mn 10 ppm
Zn 15ppm
Mo 12 ppm
Aloe vera
Seaweed extract
Organic matter Fulvic acid
Amino acd
Protein

Table 3. Chemical fertilizer and biofertilizer application. The biofertilizer was diluted with 200 mL of
distilied water before applied to a single seedling.

Control Plot Treatment Plot
Month  Dosage per Palm (g seedlings 1) (NPK 12-12-17-2 + TE)
100% Chemical Festilizer = 75% Chemical Fertilizer D lofertilizer (ml)
1 15 10 2
2 0 15 2
3 2 ) 3
4 30 2 3




1=100% 1EZZREH
2= EABEIA o
3= ﬂifl:a HE*?I-B |BG ﬂi:l:% HE*_I-ﬂ depicted the highest chlorophyll reading throughout the last two

e v san wu. e chlorophyll content of seedlings in T3 planted using histosol dectined

after 30 DAT but mctesed 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 chlorophyll 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.
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Figure 6. Roots of pil palm seedlings at the end of treatment. {a)T1, (b) T2, and (¢) 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

FAQO 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

fppt.com
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Total C Total N C:N Ratio Total P Available Exchangeable (%) CEC (%) Conductivity
(%) (2%6) (%6) (%) P (%) K Mg Ca (%)
T1 9.70 1.57 126.67 -55.19 581.31 1092.91 2073.68 -1.08 3.42 -0.86 2072.79
T2 13.82 -20.45 58.97 -49.96 398.77 1261.82 1418.26 23.12 2.33 -12.35 741.91
T3 10.00 -4.62 150.00 -61.85 714.79 1843.02 1587.30 -9.25 -29.12 -25.62 1745.97
T4 14.10 0.73 113.89 -52.90 575.36 2381.31 1570.99 15.47 . 4.46 1222.89
T5 10.92 -4.27 121.05 -56.69 510.59 1159.63 1140.35 -12.88 . . -29.96 1251.22
T6 10.44 13.33 81.82 -52.33 266.53 869.88 941.22 15.98 . . -11.20 373.36
T7 12.48 -9.81 128.57 -60.54 667.27 1438.54 1541.27 0.13 . -4.55 1359.66
T8 28.87 11.02 91.89 -42.14 611.53 1023.24 1466.19 24.60 . . -4.55 568.25
TS -2.56 17.47 138.71 -50.79 658.46 1045.79 1355.63 42 .50 . . -2.04 469.23
T10 9.33 12.20 130.30 -51.28 521.93 1034.07 1199.24 0.12 . . 18.95 739.53
T11 5.81 -3.97 59.46 -39.78 184.58 508.57 817.56 12.97 . . 1.21 922.29
T12 . 12.60 162.50 -57.10 520.15 1184.76 1285.14 0.00 . . -2.86 960.87
T13 9.96 6.67 83.33 -41.82 482.20 958.97 709.47 0.53 . . -5.62 724.38
T14 11.76 13.08 43.90 -39.60 230.77 770.98 899.24 20.98 . . R 421.08
T15 13.63 7.51 100.00 -46.25 399.82 747 .89 827.45 -1.96 . . . 659.58
T16 8.57 -8.05 87.88 .06 358.06 1152.45 1113.49 8.09 . . . 1342.86
T17 8.75 -8.62 97.44 -53.72 388.42 1070.20 1433.80 -2.98 . . . 971.57
9
9

Treatments pH (26)

T18 .65 -8.93 . -39.29 464.61 1608.87 1149.62 20.12 . . . 1567.87
T19 .16 8.08 75.00 -38.24 377.71 943.23 674.43 -3.41 . . . 500.68
T20 17.51 -2.55 -47.10 638.92 1510.68 1456.35 18.29 . . . 1085.19
T21 12.38 -2.85 81.58 -46.50 430.78 808.88 748.59 -10.40 . . . 633.22
T22 10.54 -8.96 75.68 -48.18 527.02 786.69 1064.29 9.79 . . . 1158.93
T23 17.11 0.39 .86 569.94 1552.84 971.62 -2.54 . . . 963.26
T24 11. -3.79 595.70 1323.33 1452.50 14.23 . . . 1198.94
T25 10.17 0.35 42 251.03 1134.51 1153.38 -2.01 . . . 845.80
T26 14.26 1.36 . 43.88 135.09 -23.20 -19.71 . . -22.62
T27 -2.81 . -15.04 211.58 -32.11 -33.14 . . . -42.47
T28 4.00 . 56.00 66.49 -4.44 -3.74 . . . -4.76
Average -1.69 . 414.99 1013.19 1069.49 4.01 . . . 806.40
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[ Season 6

Season 5

Yield {kg/ha)

Season 4
Season 3
Season2

Season1

374474

A
4085.0a 3688.7a 4092.7a 350002 485.3a 40663 361102 4052.02 386672 39110 3714.7a 3792.7a 3707.7a 4074.0a 3496.02 4022.0a 4063.0a 3911.0a 4014.7a 393332 388172 3977.72 4348.0a 377032 39443 36777 o

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 21

Treatments
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Pusat Penyelidikan Padi dan Beras DR, "SF‘&Z%ELRAM“
Ibu Pejabat MARDI Padi& Beras
43400 Serdang )

Selangor Darul Ehsan

YBrs Dato'
Laporan Akhir Projek Kolaborasi MARDI-IBG MANUFACTURING SDN BHD

Adalah dimakiumkan, surat dari pihak MARDI MDI/PR2/PA/29-02 adalah dirujuk.

2. Setelah perbincangan dan pembentangan laporan hasil kajian, dengan ini pihak
MARDI telah memenuhi obligasi 6.1 dan 10.1 seperti termaktub dalam perjanjian
kolaborasi bertarikh 11 April 2017 dan bersama-sama ini disertakan laporan akhir
kepada pihak IBG MANUFACTURING SDN BHD.

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

|

(DR.HARTINEE BINT| ABBAS)

Timbalan Pengarah

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

MARD! Pulau Pinang

irez0gie!

Ringkasan Laporan Kajian

Satu Perjanjian Kolaborasi untuk menjalankan kajian di antara MARDI dan IBG Manufacturing
Sdn. Bhd. telah dimeterai pada 11 Aprl 2017. Kajian ini dilaksanakan di MARDI Tanjong Karang
selama 6 musim penanaman dalam tempoh jangkamasa 40 bulan. Objektif utama kajian im 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 1aitu ke-6 adalahl 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 turutjmeningkatkan populasi jnikrob di dalam

tanah yang turut mempengaruhi peningkatan positif terhadap mitrogen, fostorus, kalium dan
konduktiviti di dalam tanah.
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PRODUCT COMMERCIALIZATION
AGREEMENT

BETWEEN

MALAYSIAN AGRICULTURAL RESEARCH AND
DEVELOPMENT INSTITUTE
(MARDI)

AND

IBG MANUFACTURING SDN. BHD.
(REG. NO.: 199801017234 (473365-H))

IN RELATION TO THE IBG PADDY BIO FERTILIZER

| covewenma |

Thig Product Commereialization Agreement dated g -
o as this “Agreement”),

BETWEEN

MALAYSIAN AGRICULTURAL RESEARCH AND DEVELOPMENT INSTITUTE a
stalutory body incorporated in Malaysia under the Malaysian Agricultural Research and
Development Institute Act 1969 [4er 11] and having its headguarters office at MARDI
Headquarters, Persiaran MARDL-UPM, 43400 Serdang, Selsngor Darul Ihsan, (hereinafter
referred to as “MARDI™) of the one part;

AND

IBG MANUFACTURING SDN. BHD. (Company Registration Nn.: 199801017236 (473365~
H)) @ business rapistered under the law of Malaysia and having its registered address at Suite 9-
[3A, Level 9, Wisma UOA 1, Jalan Pinang, 50450, Kuala Lumpur, Wilayah Persekutuan and its
business address at Ne. 3, Jalan TPP3, Taman Perindustrian Putra Pucheng, 47130, Selangor
(hereinafter referred to a5 “the Company™) on the other part.

MARDI and the Company are hereinafter veferred to as "the Parties” colleetively and each as “ihe
Party",

WHEREAS:

A, MARD! and the Company has entered into the Collaboration Agreement in relation to the
“Development of IBG Multipurpose Bio Fertilizer for Rice Cultivation® dated || April 2017
(hereinafter refecred to as the “Collaboration Agreement™), Pursuant to Clause 13 of the
Collaboration Agreement, the Partivs agree that any futwe commercialization of IBG
Multipurpose Bio Fertilizer in refation 1o the rice cultivation shall be formalized and secured
in a separate written agreement detailing the eights and responsibilities of the Parties,
including any financial commitments (if any).

B. Pursuant 1w the above, the Company is desirous to produce, market, distribute and sell the
IBG Multipurpose Bio Fertilizer for rice cultivation in any tervitory / country in the world
and MARD! agrees for the Company to lezd the commercialization of the TBG Multipurpese
Bio Fertilizer subject to the 1ermg and gonditions as stated in this Agreement.

€. For the purpose of the Company commercializing the IBG Multipumpuse Bio Fertilizer
purstanl to (his Agreement, hoth Partics agree to name and commercialize the TBG
Multipurpose Bio Fertilizer for rice culiivation as “IBG Paddy Bio Fatilizer” (neremaller
referred to as “the Product™) subject to the terms and conditions hereinafter set forth In this
Apreement.

| convrmrnrrar |

.
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Bayer bets on agro-biotec

It will jointly develop biological solutions to/use less nitro

BY P J HUFFSTUTTER

CHICAGO: Germany’s Bayer AG,
one of the w 's biggest agri-
cultura\ghe 3 i
joining 4

through in crop fe

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 (CEO) Jason Kelly said in
an interview.

The effort is part of a broader
pushinagricultural 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 CEQ. — Reuters

IN BRIEF

VW CEO says has no plans
to divide upysﬂle group
FRANKFURT: Volkswagen (VW)
has no plans to follow local 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 (RM 100 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
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Dar refervine. CHSD/BNX- 100437/ LOA/ 2

14 Jarvuary 2

Duoar Mr, Yeat.
LETTER OF AWARD OF BIONEXUS STATUS AND TAX INCENTIVE TO
1BG MANUFACTURING SDN BHD (473365-H) {“the Campany™)
HioNexus Ref: No. - BNX-100437
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V WOODMAN KUALA BARAM ESTATE SDN. BHD.

(616631-U)

Lot 306, Jalan Krokop, P. O. Box 1437, 98008 Miri, Sarawak.
Tel: 085-419321 (8 Lines) Fax: 085-435470 / 416759 / 420145

DATE : 25" May 2010

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, FATZAPBRHHELAAEATE 7 B2 w456 F A
an LU B BRI H #.

Yours truly,
WOOMAN KUALA BARAM ESTATE SDN. BHD.

fppt.com




JOBENAR RAYA SDN. BHD.

(Mafrica Maytrading Sdn. Bhd.H: 7 —[i]F A A])

‘Raya Sdn. Bhd., R#FE, #b57iEk.
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PALM GROUP HOLDINGS SDN.BHD. (462042 - M)
{Member of Mafrica Group of Companies}
25 1-25.2,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 Sdn Bhd commenced using IBG Oil Palm Bio Fertilizer combined with
Chemical Fertilizer for oil palm growth and sustainable yisld improvement in 2006 until now

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

For sustainabie palm oil production, mntegrated use of chemical and bio-fertilizer has shown to
have a significant improvement in sustaining soil 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 solls oil palm estates covering a hectarage of
18,885 10 hectares is using the IBG Bio Fertilizers on a large and commercial scale.

ror best results, IBG Bio-Fertilizer should be integrated wath mineral fertihizers and the latter can be
reduced by 20 - 30%

3 14 1245 1 IBGAE Y AR} 48 FH v
me , SXTRRH B, PP E N T 18.25
. %

crin e Sl el TR BEEACR, IBGAMIIRLR k2
' o) HERlEEE, JEE R E/20-30% .
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] PR A | HiB T 4 473 IBGA:WIERL il =/ | IBGA Y AEARME
Palmcol Sdn. Bhd 5,190.20 5 2007 - 2010 50 =7t 6,647 Jifi
Jobenar Raya Sdn. Bhd. 2,832.07 4 200(2)’0?)204 ) 50 =7t 5,890
Jobenar Balingian 1,614 il
Rosebay Enterprise Sdn. Bhd. - -
(Rosebay 2) 2,507.97 2 2005 - 2006 50 =H 3,574 i
Palmraya Pelita Sikat Platation 1,736.00 2 2007 - 2010 50 =7} 3,002 ¥k
Palmraya Pelita Meruan Plantation | 4,820.07 6 2000 - 2010 50 =t 7,404 i
Victoria SquareBlﬁzvelopment Sdn. 3.657.30 2 2008 - 2010 50 27} 2 698 Jii
: B 1: ‘
Saradu Plantations Sdn. Bhd 2000 /A i 4,297 il
Worldsign Harvest Sdn. Bhd. 6,000.00 5,763 i
Palmraya Pelita Sepapa Oya -
Plantation Sdn. Bhd. 1,468 Jit
Titasa Sdn. Bhd. 152 ik
JL 40,000.00 42,509 R

77



2016+

M

CIBGE
AFRICAL] Jifh.

SRR AE

] PR A | HiB T 4 473 IBGA:WIERL il =/ | IBGA Y AEARME
Palmcol Sdn. Bhd 5,190.20 5 2007 - 2010 50 =7t 6,888 Jifi
Jobenar Raya Sdn. Bhd. 2,832.07 4 200(2)’0?)204 ) 50 =7t 3,440 #
Jobenar Balingian 5,040 Ji
Rosebay Enterprise Sdn. Bhd. - -
(Rosebay 2) 2,507.97 2 2005 - 2006 50 =H 3,574 i
Palmraya Pelita Sikat Platation 1,736.00 2 2007 - 2010 50 =7} 2,880 i
Palmraya Pelita Meruan Plantation | 4,820.07 6 2000 - 2010 50 =t 7,544 i
Victoria SquareBlﬁzvelopment Sdn. 3.657.30 2 2008 - 2010 50 27} 4.296 Ji
: B 1: ‘
Saradu Plantations Sdn. Bhd 2000 /A i 6,704 Jif
Worldsign Harvest Sdn. Bhd. 6,000.00 7,802 Jif
Palmraya Pelita Sepapa Oya -
Plantation Sdn. Bhd. 2,364 Jit
Titasa Sdn. Bhd. 120 i
JL 40,000.00 50,152

/8



2017~

M

CIBGE
AFRICAL] Jifh.

SRR AE

] PR A | HiB TR AF 7y IBGA:WIERL il =/ | IBGA Y AEARME
Palmcol Sdn. Bhd 5,190.20 5 2007 - 2010 50 =7t 6,808 Jifi
Jobenar Raya Sdn. Bhd. 2,832.07 4 200(2)’0?)204 ) 50 =7t 4,632 il
Jobenar Balingian 5,668 il
Rosebay Enterprise Sdn. Bhd. - -
(Rosebay 2) 2,507.97 2 2005 - 2006 50 Z7J} 3,022 i
Palmraya Pelita Sikat Platation 1,736.00 2 2007 - 2010 50 =7} 3,066 Jif
Palmraya Pelita Meruan Plantation | 4,820.07 6 2000 - 2010 50 =t 3,792 i
Victoria SquareBlﬁzvelopment Sdn. 3.657.30 2 2008 - 2010 50 27} 2 420 i
: B 1: ‘
Saradu Plantations Sdn. Bhd 2,000 /A Bt 6,660 Jif
Worldsign Harvest Sdn. Bhd. 6,000.00 6,836 Jifi
Palmraya Pelita Sepapa Oya -
Plantation Sdn. Bhd. 1,064 Jit
Titasa Sdn. Bhd. O i
JL 40,000.00 43,964 i
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PRIORITY POTENTIAL SDN. BHD.

(Golden Agro Sdn. Bhd.H:H—Ja] 72\ 7])

dotential [El i, AR, ¥k,

FHE FH H— 156.78 /A i
06 FH H — 253.24 /A

2 - 2013

HIBGAYAE RS



E

£ Priority Potential #1BG 4 ¥ BB #4 e 1%

Wi/ 43 b7

Hh B MIEE | A |[Jan-17|Feb-17|Mar-17|Apr-17|May-17|Jun-17| Jul-17 |Aug-17|Sep-17/Oct-17|Nov-17| Dec-17|

K1 (XFE&) Nov-12 |16.00| 0.34 | 0.20 | 0.40 | 0.30 | 0.27 | 057 | 0.80 | 0.81 | 0.76 | 0.78 | 0.74 | 0.82 | 6.78
K2 (X1ER) Nov-12 |15.97| 0.56 | 0.39 | 0.80 | 0.59 | 047 | 0.73 | 1.21 | 1.40 | 1.04 | 1.04 | 1.02 | 1.04 | 10.29
K9 (XFE&) Jan-13 | 19.97| 0.34 | 0.28 | 0.39 | 0.42 | 0.49 | 0.86 | 0.69 | 1.20 | 0.83 | 0.99 | 0.92 | 0.93 | 8.35
L1 (31ER) Nov-12 | 2356 | 0.59 | 0.31 | 059 | 0.78 | 0.76 | 1.01 | 114 | 168 | 143 | 1.48 | 1.11 | 1.12 | 12.00
L8 (31HR) Nov-12 | 20.00| 0.39 | 0.28 | 0.30 | 0.55 | 1.31 | 1.03 | 0.72 | 1.31 | 1.20 | 1.48 | 1.06 | 0.72 | 10.33
L9 (XFHR) Dec-12 | 20.00| 0.46 | 0.38 | 0.33 | 045 | 1.22 | 0.88 | 0.70 | 0.94 | 1.00 | 1.51 | 0.79 | 1.20 | 9.86
L10 (3FER) Dec-12 | 20.00| 048 | 0.36 | 0.34 | 044 | 0.78 | 144 | 0.73 | 1.48 | 1.07 | 118 | 1.99 | 0.91 | 11.20
N6A (x1H&) Sep-12 6.30 | 0.61 | 0.58 | 0.50 | 0.82 | 0.64 | 1.63 | 1.30 | 245 | 1.52 | 1.81 | 1.50 | 0.92 | 14.27
N8 (X188 Sep-12 | 14.98| 0.65 | 0.51 | 0.39 | 0.62 | 0.60 | 1.40 | 1.29 | 2.23 | 1.67 | 1.39 | 1.50 | 0.73 | 12.98
15 049 037 045 055 073 106 095 150 117 1.30 1.18 0.93 10.67

K3 (IBG) Dec-12 [15.94| 0.48 | 0.31 | 0.64 | 056 | 050 | 0.88 | 1.37 | 157 | 1.13 | 1.15 | 1.07 | 1.05 | 10.70
K4 (IBG) Jan-13 [ 15.94| 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 [ 15.90| 0.46 | 0.28 | 0.65 | 0.67 | 0.68 | 1.06 | 1.57 | 2.11 | 1.20 | 1.24 | 1.16 | 1.28 | 12.36
K6 (IBG) Jan-13 | 20.80| 0.66 | 0.40 | 0.91 | 0.75 | 0.70 | 1.07 | 140 | 1.90 | 1.25 | 1.26 | 1.16 | 1.47 | 12.93
K7 (IBG) Jan-13 | 20.00| 0.73 | 045 | 113 | 1.14 | 119 | 203 | 162 | 217 | 157 | 157 | 1.55 | 158 | 16.72
K8 (IBG) Jan-13 | 20.04| 0.39 | 0.29 | 0.35 | 043 | 052 | 1.17 | 072 | 1.28 | 1.08 | 1.24 | 1.27 | 1.22 | 9.97
L2 (IBG) Nov-12 |2356| 0.89 | 0.82 | 095 | 1.12 | 0.99 | 1.26 | 1.42 | 142 | 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 | 148 | 1.66 | 1.10 | 1.32 | 14.93
L4 (IBG) Nov-12 |23.56| 0.73 | 0.60 | 0.86 | 049 | 153 | 1.62 | 1.43 | 1.78 | 151 | 1.64 | 1.14 | 1.26 | 14.60
L5 (IBG) Nov-12 [23.56| 0.68 | 0.64 | 0.91 | 050 | 1.81 | 1.62 | 1.39 | 1.90 | 148 | 1.80 | 1.27 | 1.14 | 15.14
L6 (IBG) Nov-12 |20.00| 0.58 | 0.53 | 0.74 | 045 | 152 | 136 | 1.32 | 197 | 150 | 1.71 | 1.34 | 1.26 | 14.28
L7 (IBG) Nov-12 |20.00| 0.57 | 0.45 | 094 | 061 | 1.82 | 145 | 1.39 | 1.82 | 143 | 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 | 158 | 092 | 17.13

0.64
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PHOENIX PERKS SDN. BHD

3o — A 4 ) =

Ngan & Ngan Holdings.}

WIHERL

FIEN 100 ZF+ IBG/IH/F . FrifE IBG v
H &y 50 ZJ1 IBG/HH/H )

Year Total mt Total ha Total mt/ha
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 25.91
2022 (start using IBG at August - September 2022) 30,574.61 1,395.55 21.91
2023 39,227.73 1,395.55 28.11

2024 (Expected

41,866.50 1,395.55 30.00
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(Ngan & Ngan Holdings

PHOENIX PERKS SDN. BHD.
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TAMACO PLANTATION SDN. BHD.
TAMACO PLANTATION SDN. BHD. P.O. Box 60486,

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

Date: 26th January 2022

Date: 26th January 2022

To whom this may concern,

mmaooPlaMationSdthd has been using IBQ biofertilizer since year 2006 until now

%! palm plantation in Bintulu and Lahad Datu with a total hectarage of about
ing the right supplement for the palms 0

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

days, the effects were seen. Result were observable might vary due to the condition and The ol pai gieie it - %

compared with rwn-tma!mem oil pabn. We had 1
type of the soil. Make it in three years supervision, if the sustainability of the plantation lmpmvement of the soil’s quality and structure. While our neig

from high infection of Garod theugfe&onmmestateremuedbwm
is maintained, why don’t we give a try proceeding its usage? It resembles a good elative, lessthah 2 ;

SefeRan-o Siagrendy mredust et unit il o-Yof plpmlepsdu mueyfensard T Byl Besides, with the improvement of soil chemical and biological properties, the palm’s
essioreand v physiology has been ameliorated. The frond pruning and bunch harvesting had become
easier 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 fieid.

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

Seatu uem ncossage e eustomes ov om0 ise this product for long term

Sr. Regigrfal Manager (Sabah)
Hadrawi Mohd Arip
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Ml FFVS - 1/6/2016, EHI=, KA RMAFTAETEE(MARDI) Datuk Dr. Sharif, X MEB
S\ (DOA)Dato’ Ahmad Zakaria, =[EXKKHALI(INAFAS)ZEE%Tuan Haji Ahmad




M FEVh — 6/12/2016, EEAZ,

RAANAFAS)
;L. ,\l ,H’}l 1 BET0R N .

ﬁ Dato’ Serl Salpol



M FFELh —
Golden Star Ace (K&%H]) FEHRZ=Z=1£1E Mr. Kevin
‘ KoY
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E EFFiH — 14/10/2019, EHj—, FIMPOB

15 TAMACO

*m- A m
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M FFvs — 9/7/2020, ZEAM, SRR AR mA

v

Tl ##kH K Dato' Zainal Azman Bin Abu Seman

N
\.




M FETH — 13 & 27/10/2020, FHiARA & EALM (MADA) corp BEEHITE

Mohamad Anuar Bin Pir Mohamad #1 MADA =
Sulaiman

= E YB Ahmad Tarmizi Bin




Ml F Vs — 13/10/2021, ZHI=, L KProfessor Ling
Tau ChuanFDr. Rosazlin Abdullah




&\l 1h — 18/10/2021, E#1—, MPOB &Y% Datuk Dr. Ahmad Parveez Hj
Ghulam Kadir, £ 5 Rl £ £k % EAAZUE £ 1E Dr. Idris Abu Seman, 897"
- RHMEHZRELEE Dr. Mohd. Hefni bin Rusli

Y s /:;;_jl,- ) = / v ’
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Ml FF s — 02/11/2021, ZHIZ, XK EEHITR Alvin XITiE, PC Mr.
Sri Renganathan S. Muthiah




EMlFFVs — 08/04/2022, EHAH, FhHrEkK M INARAL LK X% RERK, YB Dato Sri Dr. Stephen
Rundi Utom
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1\l FEVp — 07/10/2022, 2HAF, Sime Darby Plantation Research Sdn. Bhd. Dr. Sim Choon
Cheak #0 Dr. Teh Chee Keng




1\ FEVE — 27/10/2022, ZHiPU, United Malacca Berhad BfEFfTE Mr. Young, PC Mr. Low




I EFE 1S — 19/12/2023, EHi—, Sawit Kinabalu Group
MD Datuk Bacho Jansie




EIEFE1H — 03/01/2023, EHI=, F0 Sawit Kinabalu
up MD Datuk Bacho Jansie 15 TAMACO

fppt.com



)\l FVh — 30/1/2023, EHAH, Mardi Fertilizer Technology Programme, Soil Science, Water &
Fertilizer#f 2t 0y 2 52 Dr. Rosliza Binti Jajuli, &l2 %% Dr. Ganisan Krishnen, #0 Paddy and
Rice BFZdh( 2 % Dr. Mohd. Syaifudin Bin Abdul Rahman
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M\l FELH — 6/6/2023 '_f:=-'=_,~ﬂ.t, Sawit Kinabalu ##iE & i8
ZUIL\ = By Khalrul Azhan Othman
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M FFETH — 18-20/3/2024, EE—ZF=, F 15 10l Gemenchenh,
Paya Lang, 1 Bahau
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