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ABSTRACT

ERRQO, HARLENE N. Population Dynamics of Coffee Insect Pests and their Natural
Enemies in Amadeo, Cavite. Undergraduate Thesis. Bachelor of Science in Agriculture
Major in Crop Science. Cavite State University, Indang Cavite. June 2019. Adviser: Dr.
Evelyn O. Singson

The study was conducted from June to December 2018 in a coffee farm located at
Dagatan, Amadeo, Cavite, to assess the population dynamics of coffee insect pests and
their natural enemies. Specifically, the study aimed to: (1) identify the coffee insect pests
observed in the coffee farm; (2) identify the natural enemies associated with the insect pests
of coffee; (3) determine the incidence of coffee insect pests; (4) determine the infestation
rate of coffee insect pests; and (5) distinguish the factors affecting the population dynamics
of the insects in the coffee farm.

This study is a descriptive type of research. Visual observation, recording,
collection and preservation of insects found from the top, middle and bottom portion of the
30 sample trees located in the area were done to gather relevant data for the study. Data
gathering was done every morning, and once a week for six months.

Twenty-three insect pests which belong to the insect order Coleoptera, Diptera,
Hymenoptera, Hemiptera and Homoptera were collected from the study site. In addition,
ten natural enemies which belong to the orders Coleoptera, Hymenoptera, Neuroptera,
Mantodea and Arachnida (order Araneae) were encountered in the study site. The most
notable natural enemy identified is the mealy bug destroyer larvae which feeds on green
coffee scale and green lacewings which predates on leafhoppers and green coffee scale. On
the other hand, the green coffee scale has the highest pest incidence and highest infestation

rate.
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The population of insect pests show an increasing trend from June to September
which decreased thereafter. Temperature and relative humidity appear to have no
significant effect on the pest population. On the other hand, the population of natural
enemies increased in June and July which then decreases the following month. The
temperature but not relative humidity reveals to have significant effect on their
reproduction. However, there are other factors such as elevation and rainfall that must be
considered to truly determine the population dynamics of coffee insect pests and natural

enemies in Amadeo, Cavite.

vii



TABLE OF CONTENTS

Pages
BIOGRAPHICAL DATA......ticeienetneneesensenntese e ssssessteseseseseensnens iii
ACKNOWLEDGEMENT ...t iv
ABSTRACGT ..ottt e et ee e vi
LISTOFTABLES. ... e, X
LISTOF FIGURES ... e, Xi
LISTOF APPENDIX FIGURES...........ccooiiiiiiiiiiinseein, Xii
INTRODUCTION. ... ..o e, 1
Objective of the Study........ooevieiiiiiiiiiiii e 3
Significance of the Study...........cooooiiiiiiiiiiiiii e 4
Time and Place of the Study...........ocooiiiiiiiiii 4
Conceptual Framework of the Study..............ooooeveiiiiini L 5
Scope and Limitation of the Study......................oooii 6
REVIEW OF RELATED LITERATURE..............c.cooooiiiniinnii, 7
METHODOLOGY ... e 18
MaterialS. ..o e, 18
Site SEleCtiON. ...euvnirininiii e 18
Collection Of INSECTS. . ..o vvtiiiiiiiiiiit i e e e, 18
Preservation of the Insects...............oo.oi i 19
Sorting and Identification.................... 19
Data Gathering............ooovviiiiiiiiii e, 19

viil



Data Analysis. ... ..cc.ouieimiiiiiiii e

RESULT AND DISCUSSION........ooiiiiiiiiiiin it

Description of the Study Site..........c.cocoiiiiiiiiiiiiiiiiiiiiinreeanen.

Insect Pests Of Coffee. . ..uuiiiiniiiit it

Natural

Natural Enemies Associated with Insect Pests of Coffee
Population Dynamics of Coffee Insect Pests
Population Dynamics of Natural Enemies

Incidence of Coffee Insect Pests

Effect of Environmental Factors in the Population Dynamics

SUMMARY, CONCLUSION AND RECOMMENDATION

| 115 1 11

..................
.................................
....................................
................................................
...........................................
.............

...................

.........................................................................
.................................................................
.........................................................................

----------------------------------------------------------------------------

X

21
22
23
23
27
30
32
34
35
37
39
42
4
44
45
46

54



Table

LIST OF TABLES

Insect pests found in the coffee farm in Amadeo, Cavite........ cvverranes
Insect and non-insect natural enemies found in the study site. ............

Population of insect pest at the coffee farm in Amadeo, Cavite
From June to December 2018 ..................cvvvvveeereeeeennn.

Natural enemies (Insect and Non insect) population at the farm in
Amadeo, Cavite from June to December2018.......ooveeeereinn.

Incidence of top eight coffee insect pests in the study site
from June to December 2018.............c.ocovuvivnniiniinni

Infestation rate of coffee berry borer from November and December
2018 and March 2019 on top and under the

Coefficients on the predictors of population dynamics
Of INSECE PESES. .. evvviiinniinieiieeiiai e e e e e,

Coefficients on the predictors of population dynamics
of natural enemies.........c.oovuiiiiiiuiiiiii e

Page

23

28

33

35

36

39

40

41



LIST OF FIGURES

Figures Page
1 Conceptual framework of the study.............coceviiiiiiiniinninnnnnnnnn, 5
2 The relationship of the reported natural enemies attacking green
coffee scale (C. VIFIdiS)...cccuvuieieieiiiiiieeaeieeeiieiiin, 31
3 Incidence of coffee insect pests in the coffee farm
in Amadeo, Cavite........couiniiiininiiiiiieeeaieeeeeeiannn, 37
4 Infestation rate of coffee insect pests in the coffee farm from June to
December 2018.......c.ouiniiiiiiiiniiii e 38

Xi



Appendix
Figure

10

1
12
13
14
15

16

17

LIST OF APPENDIX FIGURES

Materials used in the study...........coooiiiiiiiiiiiiii e,

SEUAY SIE. ..uevniiniiiiii e

Tagging materials used to identify the coffee tree samples

that were used as samples ............coceeveieeiniiiiniiiinninnn,

Tre€ taAgEINE. . ..uvnininininiitit ittt ettt e e e

Identification of insect specimens using dissecting microscope...........

Opening of coffee berry to determine the coffee berry borer

INFESTAtION. ...oevieii e,

Coftee betry borer (Hypothenemus hampeii) (Curculionidae:

Coleoptera).......oeuuieniniiniiiiiiiiiiiee e,

Coffee Leafhopper (Delobopterus sp.) (Ciccadallidae: Hem iptera
Oriental fruitfly (Bactrocera dorsalis) (Tephritidae: Diptera..........
Picture-winged fly (Delphinia picta) (Ulidiidae: Diptera).................

Mealybug destroyer (Cryptolaemus montrouzieri) (Coccinellidae:
Coleoptera) larvae...................coiiiiiiiiiiiiniiiiin .

Mealy bug destroyer adult...................c..coooi L

Xii

..........

Page

35
35

56

56
57
57
58

58

59

59
60
60
61
61

62



18

19
20

21

Malaysian ladybird beetle (Chzlocorus mgrzta) (Coccmellldae

Coleoptera).... PP + X |
Braconid wasp (4leoids burrus) (Braconidae: Hymenoptera)............. 64
Green lacewing (Chrysopa carnea) (Chrysopidae:Neuroptera).......... 64
Mealybug destroyer larvae on green coffee scales......................... 65

Xiil



POPULATION DYNAMICS OF COFFEE INSECT PESTS AND THEIR
NATURAL ENEMIES IN AMADEQ, CAVITE

Harlene N. Erre

An undergraduate thesis manuscript submitted to the faculty of the Department of Crop
Science, College of Agriculture, Food, Environment and Natural Resources, Cavite State
University, Indang, Cavite in partial fulfillment of the requirements for the degree of
Bachelor of Science in Agriculture major in Crop Science with Contribution No. BSA
2019-07. Prepared under the supervision of Dr. Evelyn O. Singson.

INTRODUCTION

Coffee (Coffea sp.) is a significant agricultural commodity known across the world
for its demand as a beverage. This crop captivated the heart of approximately one-third of
the world’s population placing it second most important commodity after gasoline
(Cleland, 2010; Shrestha & Adhikari, 2011). There are four species of coffee and the two
commonly grown species are C. arabica and C. canephora which contributes 75% and
25% respectively, on the world’s overall produce (Mussatto, Machado, Ercilia, Martins,
&Teixeira, 2011). In the Philippines, Mindanao’s small scale farmers are the highest
producers of coffee and the commonly grown species is C. canephora (commonly known
as Robusta coffee). As of 2015, the production of coffee was only 36.171 MT and 0.30
tons per hectare was the average yield per farm (Bureau of Plant Industry, 2017).
CALABARZON is one of the regions that contribute to the overall production and Cavite

has the highest coffee production among provinces located on the said region. Three



