COMPARATIVE ANALYSIS OF THE EFFICACY OF Trichoderma harzianum
USING TWO DIFFERENT SUBSTRATES FOR THE PRODUCTION OF
BUFFALO-MANURE-BASED COMPOST AS A SUSTAINABLE
MANURE WASTE MANAGEMENT SYSTEM

RAMONCITA P. VALDEY.

An Undergraduate Thesis Submitted to the Faculty of the Department of Environmental
Scicnce, College of Science, Central Luzon State University,
Seience City of Mufioz, Nugva Feija, Philippines
in Partial Fulfillment of the Requirements
for the Degree of

BACHELOR OF SCIENCE IN ENVIRONMENTAL SCIENCE
(Environmental Conservation and Management)

JULY 2023



TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDICES

LIST OF APPENDIX TABLES

ABSTRACT

INTRODUCTHON

Baclkground of the Study
Objectives of the Study
Significance of the Study

Scope and Limiation of the Study
Time and Pluce of the Smady

REVIEW OF RELATED LITERATURE

Charactenstics of Bulfalo-based manure
Elfleets of BulTdlo mamire waste on the Environment
Composting Methods and Processes

Static pile composting
In-vessel composting
Window composting
Vermicomposting
Rapid composting

Rapid Composung Processes
Advantages of Rapid Composting
The Role of Bio-inoculants in Rapid composting

T harzianum
T. harzianwm Aids as Biocontrol Agent

The Efficacy of T, harzianum on Plant Morphology and
Physiology

PAGE
Vil
Vil

1%

xil

Ty LU e L

oo S

13
13
14
15
15

|6
17
18
1e
20

20



Potential Benefits of T. harzienum as decomposer for
Rice Straw Waste

Sustainable Arimal Manure Waste Management System
METHODOLOGY

Research Locale

Research Design

IS Rapid Small-scale Compaosting Standard Procedure
Preparation of Rapid Composting Beds

Bie-ineculant or Microbial Inoculation

Level of Bivinoculant for Rapid Composting
Application of T harziqnus Bioinoculant Solution
Temperature Monitoring Analysis of Compost

Besearch Parameters
Statistical Aralysis

RESULTS AND DISCUSSION

Physical Properties of Small-scale Rapid Composting
Physiochemical Properties of the Small-scale Rapid Composting
Standard level of Physiochemical Analysis Resulls PBM Substrates
Standard level of Physiochemical Analysis Results of OMM
Temperature Monitoring

Days of Full Decomposition of the Small-scale Rapid Composting

SUMMARY, CONCLUSION AND RECOMMENTDATIONS
Summary
Conclusion
Recommendations

LITERATURE CITED

APPENDICES

vi

20

26
27
28
29

-

32
33
26

36
38

20

39
42
46
48
S0
54

56
56
59
1
62

70



TABLE

Lad

L

LIST OF TABLES

Compaosition of Pure buffalo manure (PEM) and Organic matter
mixture (OMM) substrates

The required amount level of T. hgrzianum (compost fungus
activator) as bicinoeulant

The four (4) treatments’ amount composition and wrrangements

PNS/BAFS 2020 Specifications for Organic Fertilizer and Organic
Soil Conditioner

Comparison of Physiochemical Post Analysis of PBM Suhbstrates
williout TZ and I'BM Substrates with TZ

Comparison of Physiochemical Post Analysis of OMM Substrates
without TZ and OMM Substrates with TZ

Standard level of Physiochemical Analysis Results of PBM
Substrates

Standard level of Physiochemical Analysis Results of OMM
Substrates

Days of Full Decompaosition of the Two Composts Substrates

vii

PAGE

31

33

35

37

42

42

47

49

55



FIGURE

1

LIST OF FIGURES

Research Locale trace map

The research locale is located in the Philippine Carabao Center
(PCC) National Water Buffalo Genepool, Science City of
Mufioz, Nueva Ecija

The Compost Plot Diagram

The Composting Bloclk

T harzicnum cultured n a petri dish at the Department of
Apriculture, Regional Crop Protection Center (RCPC) in
region 3

Cultured 7' harziamen sorted for 50 grams per pack

Cultwred T harzignum (50 grams) per pack from the
Department of Agriculture, Regional Crop Protection Center
(RCPC) in region 3 that was used for the rapid composting
study of PBM and OMM substrates

Weele 1 of small-scale rapid composting of two substrates
Weel 12 of small-scale rapid composting of two subsirates

The mean summary of Morning (AM) Temperatre

The mean summary of Aftermoon (PM) Temperature

viil

PAGE

26

29

30

34

34



APPENDIX
I
I1
Il

v

W11

VI

LIST OF APPENDICES

Ethics Review Commiltes

Tumitin Certificate

Composting Aclivities

Fungus and Mycelium Growih in Treatment 3 and 4
Pre-Analvsis Results

Mid and Paost Results of Fertilizer Analysis
Temperature Monitoring

Results of Statistical Analysis

PAGE

71

72

73

98

105



LIST OF APPENDIX TABLES

APPENDIX TABLE PAGE
[ Post Analysis Results 97
2 Raw Data of the Temperahure 98
3 Independent Sarmple T-test Results 105



LIST OF APPENDIX FIGURES

APPENDIX FIGURE

1

11

12

Setting up and Cleaning the Rescarch Area
Gathering of Compost Materials

Prepuration of Small-scale Rapid Composting
Application of 7. harzianum

Pre-analysis of the initial composting sample
Compost Temperature Monitoring

Turning the Compost Piles

Callection of Post sample for Analysis
Pictures of Post Laboratory Activities

Fungus and myecelium growth and development in composting
substrates with T harzicnum

Preliminary Results of Fertilizer Analysis

Mid and Post Results of Fertilizer Analysis

®i

T8

T2

B

81

B2

85



ABSTRACT

VALDEZ, RAMONCITA P., Department of Environmental Science, College of
Science. Central Luzon State University, Science City of Mufioz, Nueva Ecija, Philippmes,
July 2023, COMPARATIVE ANALYSIS OF THE EFFICACY OF Trichoderma
harzianum USING TWO DIFFERENT SUBSTRATES FOR THE PRODUCTION
OF BUFFALO-MANURE-BASED COMPOST AS A SUSTAINABLE MANURE
WASTE MANAGEMENT 5YSTEM

Adwviser: SHARON E. LAZARO, PL.D.
Co-Adviser: ESTELLA I'. VALIENTE, M.5c.

Rapid composting 18 an essential process for organic manure wasle management
and the production of nutrient-rich soil amendments or organic fertilizer. This study aimed
to investigate the efficacy of T harziamum in composting by evaluating the time of full
decomposition and comparative analysis of the physical qualitative analysis and
physiochemical propertics. The Institute of Biological Scienees (IBS) small scale rapid
composting is used for the experimental set up. Results revealed that T. harzianum
significantly accelerated the decomposition of organic matter mixture substrates compared
to the control groups. The process consists of two steps: the use of a compost fungus
activator or the T. harzianum as bioinoculants for active decomposer and the composting
process itself, In the two substrates, 12 kg of pure buffalo manure and 2:1:1 ratio of manure,
rice straw and CRH for organic matter mixiure substrates. The combined mixture of 1.14
liters of distilled water with 14.4 grams of T. harzianum bioinoculant was equally applied
and sprayed with 190 mi for each compost block in treatment 3 and 4. The composts post
analysis comparison, PBM substrates shows significant results in a positively increase
amount of N, P, K. The OMM substrates, moisture content and phosphorus are significantly

difference. The pH level of all the treatments meets the standard of 5.5 to 8. The presence

Xl



of T harzianum in the organic matter mixture compost also led to accelerated
decomposition compared to the PBM substrates and the twa control treatments. The days
of full decomposition achieved in a shorter ime period for about 53 days in lieatment 4

{OMM with TY) compared to the control group.

Keywords: T. harzianum, pure buflilo manure: vapid composting; rice straw
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