
UNIVERSITI TEKNOLOGI MARA

EFFECTS OF Bacillus safensis INOCULATION
AND P FERTILIZER

ON THE GROWTH OF PALM SEEDLINGS

NURUL ATIQAH BINTI ZULKIFLI

Final Year Project Report Submitted in Partial Fulfilment ofthe
requirements for the Degree of

Bachelor of Sciences (Hons.) Technology and Plantation Management
Faculty of Plantation and Agrotechnology

JULY 2016

ii



DE CLARATION

This final year project is a part ial fulfilment of the requirements for a degree of

Bac helor of Science (Hons.) P lantation Tec hnology and Management, Faculty of

Plantat ion and Agro techno logy, Universiti Tekno logi Mara.

It is entirely my own work and has not been submitted to any other University or higher

education institution or for any other academic award in this University. Where use has

been made of the wo rk of other peopl e it has been fully acknowledged and fully

referenced.

I hereby assign all and every right in the copyright to this work to the Universit i

Tekno logi Mara ("U iTM"), which henceforth shall be the ow ner of copyr ight in this

work and that any reprodu ction or use in any form or by any means is prohibited without

a written consent of UiTM.

Candidate' s signature : .#f. .
Na me : NURU L ATIQAH BINTI ZULKIFLI

Date : h~ O~\~ ).0 I "

I hereby declare that I have chec ked this project and in my opinion this project is

adequate in terms of scope and quality for the awa rd of the degree of Bachelor of

Science (Hons.) Plantation Tec hnology and Ma nage ment, Faculty of Plantation and

Agrotechnology , Unive rsiti Tekno logi Mara.

Signature

Name of Supervisor

Position

Date

. \(\ _nr\~

.. ... ~...~.~ ..; ....

: MISS NUR UL WAH IDA BINTI HANI

: ~¥.~-r.~.~ ..

: ~-::r(.?:!:f!..~ .

iii



ACKNOWLEDGEMENTS

Alhamdulillah and humble thank s givmg ought to Almighty Allah, whom
blessing and flouri sh my thoughts, thrived my achi evement to complete my proposal.

A deep pleasure to be expressed the hearties gratitude to my supervisor, Miss
Nurul Wahida binti Hani who acknowledged me as her understudy therefo re opened an
entryway for me to study about soil and bacteria. With her affectionate guidance,
patience, generous guidance, I was condescended throughout the research till
accompl ishm ent of dissertation.

I am also thankful my co-supervisor Madam Salwa binti Adam for her
guida nce, valuable suggestion and criticism towards this postulation.

I might want to broaden my gratitude to all laboratory assistant in So il Lab
UiTM Jasin, Me laka who had in somehow helped me by giving some ass istance when
required.

I deem it an utmost pleas ure to be able express my obli gation to my affectionate
and adoring parents who always ra ised their hand in prayer for me towards the
achi evement and completion of th is research and study.

Special thanks to who never left behind and always give cooperation and
motivation to JC ' s squad espec ially Nurul Anira Zur ia Bt Mohd Za karia, who held my
hand s through this exc urs ion. Last but not least, to the people who ded icated his effort,
enco uragement and since re to give help.You know who you are. Thank you.

Nurul Atiqah Zulkijli

iv



TABLE OF CONTENT

TITLE

Acknowledgement
Table of content
List of figures
List of tables
List of abbreviations
Abstract
Abstrak

III

iv
vii
IX

X

VI

xii

Chapter One: INTRODUCTION
1.1 Background of study
1.2 Problem statement
1.3 Significance of study
1.4 Objective of study

1
3
4

4

Chapter Two: LITERATURE RE VIEW
2.1 Description of oil palm

2.1.1 Taxanomic classification of oil palm
2.1.2 The oil palm seedings

2.2 Malaysian oil palm seedling production
2.3 Plant Growth Promoting Rhizobacteria

2.3.1 Phosphate Solubilizing Bacteria
2.4 Phosphatic fertilizer

5
9
11

13
15

19

17

17

17

18
18

Raw materials
Chemicals
Apparatus

Sterilization of oil palm seed
Effect of PSB inoculation on the growth of palm seedlings

Number of leaves

3.1.2
3.1.3

3.2 Method
3.2.1
3.2.2

3.3 Parameter
3.3.1

Chapter Three: METHODOLOGY
3.1 Material

3.1.1

v



ABSTRACT

Bacillus saf ensis is one of pho sphate solubalizing bacteria (PSB) that act as plant
regulator in plant. Bacteria that abundant in the soil forces recyclin g the soil nutri ent that
crucial for soil fertility, induc ed better rooting development and impro ving crop
produ ct ion. There are many beneficial effects of PSB on plants that have been described
but the use of PSB as bio-fertili zer in oil pa lm seedlings is less docum ented. The ability
of Bacillus saf ensis to improve growth of oil palm seed lings and the effects on P
ava ilability in presence of Chritsmas island rock phosphate (ClRP) were carried out in
the pot exper iment at the Greenhouse, UiT M Jasin. The experiment was arra nged in
Completely Randomized Design(CRD) with four treatm ent and three repli cation .
Treatm ent s include seeds that inoculated with Bacillus safensis and presence of ClRP
(P-PSB), seeds that not inoculated with Bacillus safensis and presence of CIRP (P
WPSB), seeds that inoculated with Bacillus safensis and absence of CIRP (PSB) and
contro l treatment , seeds that not inoculated with Bacillus saf ensis and absence of CIRP
(WPSB) . Sterilized seed of oil palm seedlings were planted in polybag conta ining 1kg
soil and the growth perform ance of the treatment observed for four weeks of
germination. The treated seed with Bacillus saf ensis significantly increased the height
of seedlings (38.18 em) and improved the roots development compare to non- inoculated
treatm ent s. The presence of CIRP in the soi l solution increased the P uptake in plants
and result in positive effect on seedling growth in respect to average of root length,
shoot length, height of seedlings, number of roots and number of leaves. The results
showed that inoculati on of oil palm seedlings with Bacillus safensis improve phosphate
solubilizing activ ity of incorporated CIRP. The inocul at ion could improv ed the growth
developm ent of host plant and hence be used as microbial fertili zer in minimized the
dependence on chemical fertilizer and provid ing a sustainable agr iculture.

Keywords : Phosphate solubilizing bacteria, Bacillus safensis, oil palm seedlings ,
Phosphorus fertilizer, CIRP
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