PRODUCTION, TESTING, AND PERFORMANCE EVALUATION OF
BIOPLASTIC MULCH

JEDDY LEE S. GACAYAN
LHIRA MAY A. PENARANDA

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

BACHELOR OF SCIENCE IN AGRICULTURAL AND BIOSYSTEMS ENGINEERING
(AB Process Engineering)

JULY 2023



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 Limitation of the Study
Time and Place of the Study

REVIEW OF RELATED LITERATURE

Coconut Coir

Plastics

Biodegradability of Plastics in the Environment
Biodegradable Plastics

Components of Biodegradable Plastics

Types of Biodegradable Plastics

Mulching

Plastic Mulching

Waste Product from Plastic Mulch

Plastic Mulching on Eggplant

METHODOLOGY

Conceptual Framework of the Study
Production of Bioplastic Mulch Film

Collection of Samples
Preparation of Biodegradable Plastic Mulch

Testing of Biodegradable Plastic Mulch

PAGE

Xiv

(o)) h hh B B —

~1

10
12

14
17

19

21

S
[WS)

23

24
25

25



Tensile Strength Test
Biodegradability Test

Test Site Conditions
Test Materials and Instruments

Experimental Design and Layout
Data Gathering

Calibration of Instrument

RESULTS AND DISCUSSION

Bioplastic Mulch Production
Mechanical Properties of Biodegradable Plastic Mulch

Tensile Strength Test
Biodegradability Test

Growth and Performance of Eggplant

Height of Eggplant

Number of Leaves of Eggplant
Number of Weeds

Soil Moisture

Average Water Consumption

Cost of Production
Custom Rate
Annual Cost
Projected Cost

SUMMARY, CONCLUSION AND RECOMMENDATION
Summary
Conclusion
Recommendation

LITERATURE CITED

APPENDICES

Appendix Tables
Appendix Figures

viil

25
26

27
27
28
29
31

32

32
33

35

36
37
37
38
40

41
42
42
42
44
44
46
46
47
51

52
54



LIST OF TABLES

TABLE PAGE
1 Instruments and materials to be used during the performance
cvaluation of the bioplastic mulch 27
2 Tensile strength of biodegradable plastic mulch 33
3 Weight loss of biodegradable plastic mulch 34
4 Average height of plants 36
5 Average number of leaves 37
6 Average number of weeds 38
7 Average soil moisture 39
g Amount of water supplied 40
9 Production cost of bioplastic mulch 42



FIGURE

LIST OF FIGURES

Biodegradable plastics production process
Conceptual framework of the study
Experimental layout of the study

Actual layout in the field

Calibration of threc-way soil meter

Biodegradable plastic mulch

PAGE

24

28

29

31

32



LIST OF APPENDIX TABLES

APPENDIX PAGE
TABLE
1 Analysis of Variance of tensile strength by treatments 52
2 Analysis of Variance of biodegradability by treatments 52
3 Analysis of Variance of plant height by treatments 52
4 Analysis of Variance of leaves by treatments 53
5 Analysis of Variance of weeds by treatments 53
6 Analysis of Variance on average soil moisture 53
7 Analysis on Variance of the total amount of water used in
cach crop 53

X1



APPENDIX
FIGURE

10

11

12

13

14

15

16

17

18

19

20

21

LIST OF APPENDIX FIGURES

Collection of coconut coir residues

Transporting the collected samples

Drying the coconut coir using the cabinet dryer at PhilMech
Shredding the dried coconut coir using the hammer mill at PhilMech
Purchasing materials to be used in the processing of bioplastic
Making the molder of the bioplastic

Sieving the shredded coconut coir and measuring for each treatment
Weighing the materials to be used in making bioplastic

Preparing the materials to be used in bioplastic making

Pouring the bioplastic mixture into the molder

Drying the bioplastic for 3 days

Area searching for the actual field observation

Purchasing eggplant seeds

Procurement of organic fertilizer and planting seeds in seedling tray
Clearing the area

Land preparation

Applying the bioplastic mulch in the plot

Transplanting of eggplant seedlings

Observing and measuring the growth of eggplant

Preparing samples for the tensile strength test

Tensile strength test using the Universal Testing Machine (UTM)

xii

PAGE

54

54

54

55

55

55

56

56

56

57

57

57

58

58

58

59

59

59

60

60

60



22

23

24

25

Result of the tensile strength test
Samples before and after the biodegradability test
Weighing the samples before and after the test

Three-way meter used to measure soil parameters

Xiil

61

61

61

62



22

23

24

25

Result of the tensile strength test
Samples before and after the biodegradability test
Weighing the samples before and after the test

Three-way meter used to measure soil parameters

Xiil

61

61

61

62



ABSTRACT

'GACAYAN, JEDDY LEE and PENARANDA, LHIRA MAY A., Department
of ‘é‘g“‘{ulmml and B105Y§tenls Engineering, College of Engineering, Central Luzon State
University, Science City of Mufioz, Nueva Ecija, Philippines, Junme 2023.

PRODUC:FION, TESTING, AND PERFORMANCE EVALUATION OF
COCONUT COIR AS BIOPLASTIC MULCH

Adviser: GLORIA N. RAMOS, M.Sc.

Biodegradable plastic mulch is a type of mulch made from plant products such as
agricultural and crop residues. This study is vital in addressing the issue of agricultural
plastic mulches, which endanger sustainable agriculture, while also converting coconut
coir waste into a useful bioplastic mulch. Coconut coir biodegradable plastic are designed
to be tilled into soil after use where resident microorganisms degrade the plastic.

The general objective of the study was to produce, test, and evaluate the
performance of coconut coir as bioplastic mulch. There were three different treatments of
bioplastic mulch: Treatment 1 (T1) for 25g of coco coir, Treatment 2 (T2) with 50g of coco
coir, and the Treatment 3 (T3) has 75g of coco coir. The treatment 3 with 75g has the
highest tensile strength and biodegradability. The average plant height of the eggplant was
15.16 inches, Treatment 1 produced the most leaves, and Treatment 3 produced fewest
weeds. Soil moisture ranges from 9 which indicates that the moisture content was retained
by the plastics thus minimizing the consumption of water supplied. In this study, the
recommended treatment was T1 — 25 g, it performed best among the other treatments based

on the parameters (biodegradability, tensile strength, growth of eggplant).

Keywords: bioplastic; bioplastic mulch; coco coir; mulching
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