EFFICIENCY OF EFFECTIVE MICROORGANISMS (EM) IN MUDBALLS AS
BIOREMEDIATOR OF WASTEWATER

BY

NORIELLE C, DE OLON

An undergraduate thesis presented to the faculty of the College of Fisheries in partial
fulfilment of the requirements for the degree of

BACHELOR OF SCIENCE IN FISHERIES

Department of Aquatic Resources, Ecology and Management
COLLEGE OF FISHERIES
CENTRAL LUZON STATE UNIVERSITY
Science City of Muioz, Nueva Ecija
Philippines

2018



OF Thesis Form MNa, B

_ COLLEGE OF FISHERIES
CEN FRAL LUZON STATE UNIVERSITY
Science City of Mufioz, Nueva Ecija

EFFICIENCY OF EFFECTIVE MICROORGANISMS (EM) IN MUDBALLS AS
BIOREMEDIATOR OF WASTEWATER

by
NORIELLE C. DE OLON
is an Undergraduate Thesis presented to the Faculty of the

College of Fisheries in partial fulfilment of the
requirements for the degree of

BACHELOR OF SCIENCE IN FISHERIES

APPROVED;
Jm(:ﬁ&' 13- 09-19

Adviser __— Date

—

A. QUIAZON 09-09 -1§
Critic Date
NOTED: M
REMEDIOS B. BOLIVAR 03 -09~1%
Department Chair Date

RECORDED:

REMEDIOS B. BOLIVAR
College Research Coordinator
o -09 -1 /

ACCEFPTED:




Personal Data
Name
Birthday

Birth Place
Address

Parents

BIOGRAPHICAL DATA

Norielle C. De Olon
November 15, 1994
Banengbeng, Sablan, Benguet
Banengbeng, Sablan, Benguet

Leonila C. De Olon and Bernardo C. De Olon

Fducational Attainment

Elementary

Secondary

Tertiary

Ebbes Elementary School
Banengbeng, Sablan, Benguet

Benguet National High School Bineng-annex
Bineng, La Trimidad, Benguet

Central Luzon State University
Science City of Mufioz, Nueva Ecija



ACKNOWLEDGEMENTS

First of all the author would like to thank God who provided strength, protection
and guidance all throughout the conduct of the thesis, for the knowledge, wisdom and
blessing to complete this paper. He would like also to extend her deepest gratitude and
express her sincerest thanks to everyone with grateful heart that made this thesis possible.

The author is sincerely grateful to the following people who have contributed the
completion of this paper

To his family for the un-ending support, love and care to the author especially to
his brother Leonard for providing all of his financidl needs until the completion of his
study.

To his adviser, Dr, Jose S. Abucay and his critic. Dr, Karl Marx A. Quiazon for
their {ime, paticnce, encouragement. knowledge and ideas provided, and the priceless
help in making the best outcome of his paper. [ thank them for all the ideas and assistance
given to the author as well as for giving motivation in finishing this paper. Their
assistance and dediecated involvement was the author’s guide to accomplish his paper.

To the College Research Coordinator, Dr. Remedios B. Bolivar for the time and
patience in checking, editing, giving comments and suggestions and the words of wisdom
for the author to improve this paper.

To Sir Alvin T. Reyes for the knowledge he shared, the suggestions and help to
improve the paper and making the statistical analysis to be better,

To all of his mentors during his studies: Dr. Emmanuel M. Vera Cruz, Dr.

Ravelina R. Velasco, Dr. Karl Marx A. Quiazon, Dr. Jose 8. Abucay, Dr. Apolinario V.



Yambot, Prof. Janet O. Saturno, Prof. Rodora M. Bartelome, Dr. Alvin T. Reyes, Ms.
Claire Samantha T. Juanico, ahd Ms. Rea Mae C., Templonuevo for imparting him
knowledge &nd assisting the author while studying at the College of Fisheries.

To his classmates for the unforgettable experiences, encouragement, support, and
ideas that they had shared.

To Sarah Joyce Simbulan who always support him on his decision and the love
she showed to the author. For always giving/lending him money in times the author is in
short. For the encoyragement, support and the help she provided to the author during his
study,

The author would like to thank his friends: Mark Anthony Ped, Marvin Ronquillo,
Carlo Doctolero and especially to John Paulo Julianc and Alexis Duque for their help
during the completion of this study, for always being there in times the author needs
assistance in his conduct.

To his dorm roommates who always cheering him up and waking him at 12:00 am
for the author to continue his writing and also the support and help of his roommaites
during his study.

With deep respect, he extends his sincere gratitude and humblest apology to all
whom he failed to mention. You will always remain on his heart and always be

remembered.



All of you will stay in the authors’ heart and will not be forgotten. It will remain

as a legacy. Your great contribution on the accomplishment of this study are very much

appreciated.

NORIELLE C. DE OLON

i



TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDIX TABLES
LIST OF APPENDIX FIGURES
ABSTRACT

INTRODUCTION

Background of the Study
Statement of the Problem
Objectives of the Study
Significance of the Study

Scope and Limitations of the Study
Time and Place of the Study

REVIEW OF RELATED LITERATURE

Description of Effective Microorganisms

Effective Microorganisms (EM)

Effective Microorganism (EM) Concept

Principal Microorganisms in Effective Microorganism and
their Function (EM)

MATERIALS AND METHODS

Experimental Design

Experimentgl Setup

Experimental Lay-out

Preparation of EM Liquid Activated Solution
Preparation of Mud balls with EM
Preparation of Mud balls with no EM
Preparation of Experimental Water

Datd Gathered

Statistical Analysis

wii

3

Xi

Xii

Xiil

T TS e

~] =] LA LA

10
10
11
12
12
13
13
13
13



RESULTS AND DISCUSSION

Dissolved Oxygen
pH

TAN

Un-ionized
lonized Ammonia
Temperature

SUMMARY, CONCLUSSION AND RECOMMENDATION

LITERATURE CITED

APPENDICES

viii

14
17
20
23
26
29

32

34



LIST OF TABLES

Table No. Title Page
1 Experimental treatments to be used in the experiment 10
2 Mean (£ 8D) of Weekly DO readings of surface and bottom 15
3 Mean (£ SD) of weekly pH readings of surface and bottom

18
4 Mean (£ 8D) of weekly TAN readings of surface and bottom
21
5 Mean (+ SD) of weekly computed un-ionizgd ammonia of
surface and bottom 24
6 Mean (+ SD) of weekly computed ionized ammonia of surface 27
and bottom
7 Mean (+ SD) of weekly temperature readings of surface and 30
bottom



Figure
No.

10
11
12
13
14

LIST OF FIGURES

Title
Experimental plastic bucket
Experimental lay-out
Trend of surface DO readings during the conduct of the study
Trend of bottom DO readings during the conduct of the study
Trend of surface pH readings during the conduct of the study
Trend of bottom pH readings during the conduct of the study
Trend of TAN in surface area during the conduct of study
Trend of TAN in bottom area during the conduct of study
Trend of un-ionized ammonia in surface area
Trend of un-ionized ammonia in bottom area
Trend of ionized ammonia on the surface area
Trend of ionized ammonia on the bottom area
Trend of Temperature readings in surface area

Trend of temperature readings in bottom area

Page

11

11
16

16
19
19
22
22
25
25
28
28

51



Appendix
Table No.
1

2

-
i)

10
11
12
13

14

LIST OF APPENDIX TABLES

Title
Analysis of Variance of surface Dissolved oxygen
Analysis of Vanance of bottom Dissolved oxygen
Analysis of Variance of surface pH
Analysis of Variance of bottom pH

Analysis of Vanarice of surface TAN

Analysis of variance of bottom TAN

Analysis of Variance of surface Un-ionized ammonia
Analysis of Variance of bottom Un-ionized ammonia
Analysis of variance of surface lonized ammonia
Analysis of variance of bottom lonized ammonia
Analysis of variance of surface 1emperature

Analysis of variance of bottom Temperature
Correlation of water quality parameters in surface water

Correlation of water quality parameters in bottom water

xl

Page
37

38
39

40
41

42
43
44
45
46
47
48
49

50



LIST OF APPENDIX FIGURES

Appendix Title Page
Figure No.
I Bacteria and soil use for culturing sl
2 Equipment used for recording data 32

i



EFFICIENCY OF EFFECTIVE MICROORGANISMS (EM) IN MUDBALLS AS
BIOREMEDIATOR OF WASTEWATERY

ABSTRACT

The study focused on the effect of EM mud balls and liquid EM in water
quality parameters such as dissolved oxygen, pH and level of ammonia. The study
had 4 treatments, each replicated three times. The treatments were; Treatment 1
(control), Treatment 2 (mud ball with no EM), Treatment 3 (mud ball with EM)
and treatment 4 (Liquid EM mixture). The experiment has been done in plastic
buckets with the area of .12 square meter and the volume of 60 liters (Fig. 1).
Three inches of the bucket height is filled with pond bottom soil. The plastic
buckets is filled with 50 liters of water to artificially create a pond condition and
then applied 5 kilograms of chicken manure. The treatments and their replicates
will be arranged randomly following a completely randomized design. The
experiment lasted for 30 days.

On the mean of the result in all parameters, most of the water parameters
have improve in quality however. only pH and Un-fonized ammonia showed a
significant difference after the conduct of the experiment.

From this study it can be concluded that EM mud ball and EM in liquid
both can enhance some of the water parameters in such exact contentration prior
to the toxicity/level of pollutant of the water,

PUndergraduate Thesis presented to the faculty of College of Fisheries, Central Luzon State University in
partial fulfilment of the requirements for the degree of Bachelor of Science in Fisheries. Prepared at
Department of Aquatic Resources, Ecology and Management under the supervision of Dr, Jose S. Abucay
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