F:VALIMTI()I’:J OF PHILRICE PROTOTYPE MUSHROOM SUBSTRATE
BAGGER FOR OYSTER MUSHROOM (Pleurotus Ostreatus)

ALDRIN M. GASPAR
MELVIN JOHN B. CARA

An Underpraduate Thesis Submitted to the Faculty of the Department of Agricultural and
Biosystems Engineering, College of Engineering, Central Luzon State
University, Science City of Muloz, Nueva Ecija, Philippines,
in Partial Fulfillment of the Requirements
for the Degree of

BACHELOR OF SCIENCE IN AGRICULTURAL AND BIOSYSTEMS
ENGINEERING
(AB Machinery and Power Engincering)

FEBRUARY 2024



ACCEPTANCE SHEET

This undergraduate thesis entitled “EVALUATION OF PHILRICE
PROTOTYPE MUSHROOM SUBSTRATE BAGGER FOR OYSTER
MUSHROOM (Plewrorus (Jstreatus),” prepared and submitted by ALDRIN M.
GASPAR and MELVIN JOHN B. CARA, in partial fulfillment of the requirements for
the degree of BACHELOR OF SCIENCE IN AGRICULTURAL AND BIOSYSTEMS
ENGINEERING (AB MACHINERY AND POWER ENGINEERING } is hereby
accepted:

at - g "o

i T E_Jz_ilf.:_ﬂigncd
e e———
VARIAS, Ph.D. ELME Er BAUTISTA, Ph.D.

JEFFHW@

Chair, %oy Committes (Co-CHalr, Advisory Committee
gi-ar- a4 P Bl B
Dhale Signed Date Signed

Accepled as partial fulfillment of the requirements for the degree of BACHELOR OF
SCIENCE IN AGRICULTURAL AND BIOSYSTEMS ENGINEERING : (AB
MACHINERY AND POWER ENGINEERING;

<

FLMAR M. LOTA, Ph.D.
Head, Department of Agricultural Engineering
g al ~ o R

Date Signed

Date Signed



BIOGRAPHICAL SKETCH

Aldrin M. Gaspar was bom on Septernber 21, 2000 in Brgy. Sta Cruz, Guimba,
Nueva Ecija. He 13 the eldest among the two children of Mr. Nemecio S. (Gaspar and Mrs.
Agnes M. Gaspar. He finished his elementary education at San Bernardino Elementary
School in 2013 and continued his secondary education at Our Lady of the Sacred Heart
College of Guimba Inc.

Currently. Aldrin is pursuing a Bachelor of Science in Agricultural and Biosystems
Engineering at Central Luzon State University, with a major in AB Machinery and Power

Engineering.

il



BIOGRAPHICAL SKETCH

The author, Melvin John B. Cara, is the family’s third child raised by her
Grandmother Tercsita B, Cara. Bomn in Maria Aurora, Aurora on October 8, 2000, he is
currently 23 years old.

He completed his elementary education at Maria Aurora Central School in 2012,
and he attended Mount Carmel School in Maria Aurora, Aurora, for his junior high
education in 2016. He completed his senior year of high school there with honors, focusing
on Science, Technology, Engineering, and Mathematics (STEM) at Mount Carmel School
of Maria Aurora.

He is currently taking a Bachelor of Science in Agricultural and Biosystems
Engineering majoring in AB MACHINERY AND POWER ENGINEERING at Central

Luzon State University.

v



ACKNOWLEDGMENT

Iirst and foremost, the authors are very grateful to God Almighty, for the blessing
and graces without that this thesis paper would not be possible. We may not mention
everyone who helped us, but we are grateful enough for your open arms and kind hearts.

The authors would Tike to express their deepest and sincere gratitude to their thesis
adwviser, Dr. Jeffrey A, Lavarias. and the co-adviser, Dr. Elmer G. Bautista, and to our co-
members Dr.  Roy Searca Jose P. Dela Cruz and Engr. Nicasio C. Salvador. For their
support, advive, guidance, valuable comments, and provisions that benefited for the
completion of this study. Their perseverance and knowledpe in the field of Agriculture and
Engineering and their willingness to share with us their best bad truly helped us in our
study.

The authors would like to acknowledge the participation and partnership of
PhilRice especially to Rice Engineering and Mechanization Division (REMD) for their
help and guidance in working with us for the entire conduct of the study.

Finally, to our supporting and loving parents who believe in us to work on this
study, Tt was great to have their support and willingness to provide our needs to finish our

study, our deepest gratitude and heartfelt thanks.

ALDRIN M. GASPAR
MELVIN JOHN B. CARA

wrr



TABLE OF CONTENTS

PAGE
TITLE PAGE
ACCEPTANCE SHEET
BIOGRAPHICAL SKETCH
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURLS

ii

i

vi
Vil
1%
LIST OF APPENDIX TABLES
LIST OF APPENDIX FIGURES
ABSTRACL
INTRODUCTION

i

xii

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

Scope and Limitation of the Study
Time and Place of the Study

[ - S R N o

REVIEW OF RELATED LITERATURE

Cultivation of Oyster Mushroom
Mushroom Fruiting Bag

Mushroom Substrate Bagging Metheds
Manual Bagging Method
Semi-automatic Filling Machine

Fully Automatic Filling Machine
Rice Straw as a Substrate

Sawdust as a Mixture

Mixture of Rice Straw and Sawdust

=T - - T s

—
[

METHODOLOGY

Conceptualized of the Study 14
Flowehart of Operation 16




Materials and Equipment

PhilRice Prototype Mushroom Substrate Bagger
Testing of the Mushroom Substrate Bagger
Treatment and Replicates

Dhata Gathering

Standard for Compactness of Fruiting Bags
Polypropylene Bag

Volume of the substrate inside the fruiting bag
Density of the fruiting bag

Machine Capacity

Statistical Analysis

RESULTS AND DISCUSSION

Desecription of the machineg

Testing and Evaluation

Mushroom Substrate Bagger Capacity and Traditional
Mushroom Bagging

Mushroom Substrate Bagger Fruiting Bag Produced in
terms of Height

Mushroom Substrate Bagger Fruiting Bag Produced in
terms of Weight

Mushroom Substrate Bagger Fruiting Bag Produced in
terms of Volume and Density

SUMMARY, CONCLUSION AND RECOMMENDATION

Summary
Conclusion
BEecommendation

Literature Cited

vii

17
18
19
19
20
20
21

21
21

22
22

23
24
24
25

28



TABLE

6

LIST OF TABLES

Materials and Instruments Used in the Study
Replication and Treatments for the Production of
Mushroom Fruiting Bag

PhilRice Mushroom Substrate Bagger Capacity and
traditional mushroom bagging

Height and Weight
One Sample T-test: Height of the Substrate

(ne Sample T-test: Weight of the Substrate

Computed Data for Volume and Density of Standard and
Machine PhilRice Prototype Mushroom Substrale Bapger

One Sample T-test: Volume of the Substrate

One Sample T-test: Densily of the Substrate

vill

PAGE

17

24

25

27

28

31

32

34



FIGURTE
1

%

10

LIST OF FIGURES

Manual Bagging Method
semi-Automatic Filling Machine
Fully Automatic Filling Machine
Conceptual Framework of the Study
Flowchart of Operation

Parts of the Phillice Prototype
Mushroom Substrate Bagger

Actual image of PhilRice Mushroom Substrate
Bagger

Height of Substrate per Fruiting Bag
Weight of Substrate per Fruiting Bag

Volume of Substrate per I'ruiting Bag

Density of Substrate per Fruiting Bag

ix

PAGE

10

10

10

14

16

18

23

26

28

31

33



LIST o APPENDIX TABLES
APPENDIX

TABLES

| T-test on the Capacity

2 T-test on the height of ltuiting bags
3 T-test on the weight of fruiting bags

4 T-test on the volume of the fruiting baps

T-test on the density of the fruiting bags

6 Gathered Datg

PAGE

42

42

43

44

45



LIST OF APPENDIX FIGURES

APPENDIX

FIGURES

1

2

10

11

12

Height of Substrate per Fruiting Bag
Weight of Subsirate per Fruiting Bag
Volume of Substrate per Fruiling Bag
Denzity of Substrate per Fruiting Bag
Soaking of rice straw
Pre-decomposing of rice straw
Shredding of pre-composted rice straw
Mixing of nce straw and sawdust
Testing of the machine

Producing mushroom froiting bag samples
Mushroom fruiting bag samples

Claser image of mushroom fruiting bag samples

%1

PAGLE

48

48

49

49

511

sl

sl

51



ABSTRACT

GASPAR, ALDRIN M. and CARA MELVIN JOIIN B., Department of
Agricularal and Biosystems Engineering, College of Engineering, Central Luzon State
University, Science City of Mufioz Nueva Ecija. Philippines. FEBRUARY 2024,
EVALUATION OF PHILRICE PROTOTYPE MUSHROOM SUBSTRATE
BAGGER FOR OYSTER MUSHROOM (Pleurotus Ostreatus)

Adviser: JEFFREEY A, LAVARIAS, Ph.D.
Co-Adviser: ELMER G. BAUTISTA Ph.D.

Mushroom production in the Philippines involves several steps and a considerable
amount of time in producing substrates and bagging them for cultivation. Although many
mushroom substrate bagecrs are available in various countries, only a few of them are
available in the market, and there is a lack of technical information about them. Developing
a machine for filling mushroom bags is one way 1o increase mushroom production.
Therefore, a study was conducted to evaluate a mushroom substrate bagger and compare it
with traditional mushroom bagging. The comparison was made based on the capacity,
height, weight, and density of substrates produced in polypropylene bags.

Results showed that the mushroom substrate bagger had a capacity of 0.419 bag/min.
The fime it took to bag the substrate incrcased by 139%, which affected the machine's
capacity. The mushroom substrate bagger finished 40 bags of samples with a mean height.
weizht, volume, and density of 20.7237 cm, 8423525 g, 1693.40 cm®, and 0.497 gfem’
respectively. In contrast, the traditional mushroom substrate bagging can finish | bag/min.
with a mean of height, weight, volume, and density of 23 em, 750 g, 1879.34 em’, and

(.399 glem?.

%11



This study highlights the potential of the mushroom substrate bagger in optimizing
mushroom production processes. Despite the increase in bagging time, the findings provide
valuable insights for the industry, emphasizing the need for further exploration and

adoption of advanced technologies 1o enhance efficiency in mushroom cultivation.
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