ZEOLITE (CLINOPTILOLITE) WITH AQUEOUS EXTRACT OF SELECTED
PLANTS AS MOLLUSCICIDAL ACTIVITY AGAINST GOLDEN
APPLE SNAIL (Pomacea canaliculata)

VICENTE, MARJORIE B.

An Undergraduare Special Problem Subnutted to the Faculty of the Depariment of
Environmental Science, College of Science, Central Luzon State University,
Science City of Mufior, Nueva Eeija, Philippines
in Partial Fulfillment of the Requirements
for the Degree of

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

JULY 2023



TABLLE OF CONTENTS

LIST OF TABLES
LIST OF FIGURES
LIST OF APPENDICES
LIST OF APPENDIX TABLES
LIST OF APPENDIX FIGURES
ABSTRACT
INTRODUCTION
Background of the Study
Objectives of the Study
Significance of the Study
Scope and Limitation of the Study
Time and Place of the Study
REVIEW OF RELATED LITERATURE
ldentification of Golden Apple Snail ((Pomacea canaliculata)
General Impacts
Prevention Control of Golden Apple snatl
Chemical Control
Mechanical Contrel

Biological Control

Bio pesticides
Use of Plant Extracts

Zeolite (Clinoptilolite) Charactenishics
Zeolite Uses

Fleusine incdico (1) Gaerln,

Vi

PAGE

viil

xll

®iv

xw

vl

P M T S

10
10
11

12
13

17

21



Botanical Data of Eleusine indica (L.) Gaertn. 21

Active compounds of flensine indica (1) Gaertn 22
Pharmacological Properties of Elewsine indica (L.) Gaertn. 23

Chloris barbata Sw. 25
Botanical Data of Chioris barbata Sw. 25

Active compounds of Chloris barbata Sw. 27
Pharmacological Properties of Chioris barbata Sw. 28

Tridax procumbens L. 30
Botanical Data of Tridax procumbens L. 30

Active compounds of Tridex procumbens L. 3l
Pharmacological Properties of Tridax procumbens 1. K .
METTIODOLOGY 3R
Collection and Authentication of Plant Material 38
Collection of Zeolite (Clinoptilolite) Material a8
Collection of Golden apple snail (Pomacena canaliculata) eggs 38
Preparation of Plant Extracts and Zeolite (Clinoptilolite) Mixture 39
Molluscicidal Assay Test 40
Hxposure of egp clusters to treatments 40

Exposure of adult snails to treatments 40

Data Analysis 42
RESULTS AND DISCUSSION 43
SUMMARY, CONCLUSION, AND RECOMMENDATIONS 68
Summary 68
Conclusion 69
Recommendations 69
LITERATURE CITED 13
APPENDICES 80

vii



TABLE

LIST OF TABLES

The four different treatment concentrations of zeolite with plant
aqueous extract with total volume of 10ml and 100 ml

Means significance of different treatment concentrations on
F.eanaliculara cgg clusters.

Means significance of different treatment concentrations on
P eanaliculara adult snail

viil

PAGE

41

Ly |
(¥

B



FIGURE

-

9

11

12

14

LIST OF FIGURES

Identification of Golden Apple Snail (Pomacea canaliculata)
Zeolite Structure
Identification of Eleusine indica (L..) Gaerin.

Identification of Chloris barbata Sw.

Identification of Tridax procumbens L.

Probit Analysis (LC50) of £, indica with
zeolite on Golden Apple Snail cgg clusters

Probit Analysis (LCS0) of E. indiea with I,0 on Golden
Apnple Snail egg clusters

E.tndica with zeolite on Golden Apple Snail egg clusters
alter treatment exposure

E.indica with H;O on Golden Apple Snail ege clusters
after treatment exposure

Probit Analysis (LC50) of Cbarbara with zeolite on
Golden Apple Soail egg clusters

Probit Analysis (LC50) of C.barbata with H,O on
Golden Apple Snail egg clusters

(" barbata with zeolite on Golden Apple Snail egg
clusters after treatment exposure

C.barbara with H;O on Golden Apple Snail ega clusters
after treatiment EXpOsUe

Probit Analysis (LC50) of T, procumbens with zeolite on
Golden Apple Snail egg clusters

Probrt Analysis (LC50) of T procumbens with H,O on
Golden Apple Snail egg clusters

1

22

26

31

43

44

45

45

46

47

48

48

49

49



l&

17

18

19

20

22

23

24

26

27

28

29

30

L procumbens with zeolite on Golden Apple Snail ege
clusters after treatment exposure

I procumbens with HO on Golden Apple Snail egg
clusters after treatment exposure

Probit Analysis (LC50) of Zeolite (Clinoptilolite) on
Golden Apple Snail egg clusters

Zeolite (Clinoptilolite) on Golden Apple Snail ege
clusters after treatment exposure

Meortality rate of E. indica, C. barbaia, and T,
procumbens with zeolite on adult snail after 24 hours

Mortality rate of E. indica, C. barbata, and T,
procumbens with zeclite on adult snail afier 48 hours

Flewsine indica (L) Gaertn.with Zeolite on Golden
Apple Snail (P.canaliculata)adult snail treatment
exposure

Chioris barbata Sw. with Zeolite on Golden Apple Snail
(P.canalicilata) adult snail treatment exposure

Tridax procumbens L.owith Zeolite on Golden Apple
Snail (FP.eanalicidate) adull snail treatment exposure

Mortality rate of Zeolite (c¢linoptilolite) on adult snail
after 24 hours

Mortality rate of Zeolite (clinoptilolite) on adult snail
after 48 hours

Zeolite(clinoptilolite) on Golden Apple Snail
(P.canalicidata) adull snail treatment exposure

Mortality rate of £, indica, C. barbata, and T.
procumbens with H.O on adult snail after 24 hours

Mortality rate of F. indica, C. barbata, and T.
procumbens with Ho0 on adult snail after 48 hours

Eleusine indica (L.) Gaertn. with HO on Golden Apple
Snail (P.canaliculata)adult snail treatment exposure

x

50

51

51

54

54

56

37

38

58

59

60

60

63



31

32

Chioris barbata Sw. with H;0 on Golden Apple Snail
(F.canaliculatajadult snail (realment exposure

Fridax procumbens L. with H,0 on Golden Apple Snail
(#.canalicidatajadult snail treatment exposure

xi

63

64



APPENDICES
I
[
i1l
v

LT

LIST OF APPENDICES

ERC Certificate

Turnitin Similarity
Authentication Of Plants Sample
Documentation

Data Analysis

xii

PAGE

81

82

83

84

&7



LIST OF APPENDIX TABLES

APPENDIX TABLE

1

-1

10

11

12

13

14

ANOWVA of £ indica with zeolite on P. canaliculata epr
clusters

ANONVA of £, indica with H,0 on P. canalicutata cgyr clusters

ANOVA of C barbata with zeolite on P. canaliculata ceg
clusters

ANOVA of C barbata with HaQ on P.eanalictdata epg
clusters

ANOVA of 1 procumbens with zeolite on P.canalicuiata egg
clusters

ANOVA of L procumbens with 11,0 on P. canaliculata cgg
clusters

ANOVA of Zeolite (Clinoptilolite) on P.canalicriata ega
clusters

ANOVA and Tukey HSD of E.indica with zeolite on P,
canaliculata epg clusters

ANOVA and Tukey HSD of . indica with H,O P,
canaliculata egp clusters

ANOVA and Tukey HSD of C barbata with zeolite on P.
canaliculata ege clusters

ANOVA and Tukey HSD of C barbata with H,0O on P,
canaliculata egg clusters

ANOVA and Tukey HSD of T procumbens with zeolite on P,
cemaliculata egg clusters

ANOVA and Tukey HSD of T procumbens with 1,0 on P,
canaliculata egg clusters

ANOVA and Tukey HSD Zeolite (Clinoptilolite) on
F.eanaliculata egg clusters

X1l

PAGE

87

87

HE

GE

89

9

G0

01

9

92

A2

94

95

96



14

19

20

"2
4

ANOVA and Tukey HSD of all treatments in 25%
cencentralion after 24 hrs on P. canaliculate adult snail

ANOVA and Tukey HSD of all treatments in 25%
concentration after 48 hrs on P. canalicidata adult snail

ANOVA and Tukey HSD of all treatments in 50%
concentration after 24 hrs on P canaliculara adult snail

ANOVA and Tukey HSD of all treatments in 50%
concentration after 48 hrs on P. canaficulata adult snail

ANOVA and Tukey [1SD of all treatments in 75%
concentration after 24 hrs on P, canalicufata adull snail

ANOVA and Tukey HSD of all treatments in 75%
concentration after 48 hrs on P canaliculata adult snail

ANOVA and Tukey HSD of all treatments in 100%
concentration after 24 hrs on P, canaliculata adult snail

ANOVA and Tukey HSD of all treatments in 100%
concentration after 48 hrs on P, canaliculata adult snail

Ay

97

98

09

[0

101

1n3

104



LIST OF APPENDIX FIGURE

APPENDIX FIGURE PAGE
1 Callection of Plants sample 34
2 Weighing of Plants Sample 84
3 Drying of Sample 84
4 Cutting sample info small pieces 84
3 Weighing of Samples 85
6 Extraction of Plants B3
T Filtering of Extracts 85
8 Mixing of Zeolite on extracts 85
9 Set-up on Molluscicidal Assay Test on P, canalicadata ege

clusters 86
10 Spraying method on P, Canalicidaia egg, clusters 86
11 Set-up on Molluscicidal Assay Test on P. canalicidata adult

snails submersed fo treatments 56
12 Counting the mortality rate of egg clusters and adult snails 86

XV



ABSTRACT

VICENTE, MARJORIE B., Department of Environmental Science, College of
Scrence, Central Luzon State University, Science City of Mufioz, Nueva Ecija,
Philippines,  July 2023, ZEOLITE (CLINOPTILOLITE) WITH AQUEOUS
EXTRACT OF SELECTED PLANTS AS MOLLUSCICIDAL ACTIVITY
AGAINST GOLDEN APPLE SNAIL (Pomacea canaliculata)

Adviser: DAVELYN PASTOR-RENGEL, M.Sc.
Co-adviser: JUSTIN V, DUMALL, M.Se.

The study evaluated the molluscicidal potential of Zeolite(clinoptilalite) with
aqueous extract of selecled plants namely Eleusine indica (L.) Gaertn., Chiloris barbaia
Sw., and Tridax procumbens 1., against Golden Apple Snail (Pomacea canaliculata) egg
clusters and adult, Each of the four treatment concentrations—235%, 50%, 75%. and
% —was applied to egg clusters with three replicates using the spraying method, with
a total of 10 ml, while the adult snails were submerged in the treatment using a total of
100 ml The study’s findings show in the treatment of £ indica with zeolite on P.
canaliculata cgg clusters after 168 hours of exposure had an LC50 of 8.13% and an (R?)
ol (L6422, whereas H,O had an LC50 of 4.55% and an (R?) of 0.662. In the treatment of
C. barbata with zeolite the LCS0 was 9.89% and R*= 0.6805 and with Hz0 has an LC50
of 10.38% and R?= 0.606. T. proctumbens with zeolite has LCS0— 19.45%, R*= 0.7058.
T. procusnbens with HzO has an LC50=18.74% and R*= 0.7071 and Zeolite has LC50 of
4.08% and R*=0.6303. In addition, k. indica with zeolite and T procumbens with zeolite
has the highest mortality rate on P.canaliculata adult snail in all treatment concentrations

that has an average of 100% mortality in highest concentration.
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The findings revealed that the concentration rises, comrespondingly rises the mortality rate
of Golden Apple Snail's egg clusters and adult snail. The results showed that Zeolite
(clinoptilolite) with aqueous extract of specific plants has a potential molluscicidal
apphication against major pests in a less expensive and environmentally friendly

pesticidal management technique that might increase rice crop production.

Keywords: molluseicidal; golden apple snail; bio-pesticides; aqueous extract
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