LOCATION IRRI

CALL # S$B208.1986.T5 R83.
AUTHOR Rubia, Elsa G.
TITLE Biological and toxicological studies of the cricket,

Metioche vittaticollis (Stal) (Orthoptera: Gryllidae), a
predator of rice insect pests.

IMPRINT Los Bainos, Laguna, 1986.

DESCRIPT 79 leaves : ill.; 28 cm.

NOTE Thesis (M.S.) -- University of the Philippines at Los Baiios,
1986.

NOTE Bibliography: p.76-79.

KEYWORDS (NAL) Rice; Insect pests; Predators; Predatory insects;
Gryllidae; Insect biology; Toxicology.
KEYWORDS (IRRI) Metioche vittaticollis.



BIOLOGICAL AND TOXICCLOGICAL STUDIES OF THE
CRICKET, METIOCHE VITTATICOLLIS (STAL)
{(ORTHOPTERA : GRYLLIDAE), A PREDATOR
OF RICE INSECT PESTS

ELSA G. RUBIA

SUBMITTED TO THE FACULTY OF THE GRADUATE SCHOOL
UNIVERSITY OF THE PHILIPPINES AT LOS BANOS
IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS FOR THE
DEGREE OF

MASTER OF SCIENCE
(Entomology)

March, 1986



TABLE OF CONTENTS

INTRODUCTION

REVIEW OF LITERATURE

Taxonomy

Description

Distribution

Habitat

Rearing Crickets in General

Natural Enemies of Crickets

Orthopterans as Predators

How to Measure Predatory Capacity

Host Range

The Significance of Selective Insecticides

Effects of Insecticide on the Predator

MATERIALS AND METHODS

Preparation of the test plant
Culture of the prey

Rearing of Metioche vittaticollis

Biological Study
Life history

Development of Metioche vittaticollis

on different diets

vi

10

11

11

11

11

12

12

12



Ovipositional preference

Fecundity and longevity

Predators and parasites

Predatory ability
Toxicological Study

Topical application

Potter's spray tower

Foliar spray

Determination of selectivity ratio

RESULTS AND DISCUSSION
Description of the Stages
The Egg
The Nymph
First nymphal instar
Second nymphal instar
Third nymphal instar
Fourth nymphal instar
The Adult
Life History and Habits
The egg stage
Nymphal instars

The adults

vii

13

13

21

21

23

23

23

27

27

29

29

29

29

29

33

33

33

37

37

41

41



Ovipositional Preference
Predators and Parasites
Food Habits and Economic Importance

Development of Metioche vittaticollis

on Different Diets

Predatory Ability

Effect of Insecticides on Metioche
vittaticollis

Insecticide Selectivity to
N. lugens and M. vittaticollis

LITERATURE CITED

viii

44

46

50

52

52

62

74

76



Table

10

11

12

13

14

LIST OF TABLES

Insecticides used in the study.
Recommended rate for the control of N. lugens,
Duration of each nymphal stadium.

Number of eggs laid by M. vittaticollis on
different plant species found in a rice field.

Parasites found in eggs of M. vittaticollis
exposed in the rice fields.

Area of damage to rice seedlings exposed
for 24 hours.

Development of M. vittaticollis on two
different diets.

Egg predatory capacity of M. vittaticollis
on five insect pests.

Mortality of newly emerged first instar
larvae of four insect pests exposed to
either one or two female M. vittaticollis.

Percent area damaged by newly emerged
first instar larvae of different insect
pests exposed to either one or two female
M. vittaticollis.

Toxicity of five insecticides to M. vittaticollis.

Toxicty of five insecticides to N. lugens.

Activity of four insecticides against 3rd
instar nymph of M. vittaticollis using
Potter's spray tower.

Activity of buprofezin against 3rd instar
nymph of M. vittaticollis using Potter's
spray tower,

ix

Page
24

26
42

45

51

51

53

54

58

59

65
67

68

70



Table

15

16

17

18

Contact toxicity of commercial
insecticides against M. vittaticollis

Activity of foliar sprays against
M. vittaticollis.

Activity of foliar sprays against
N. lugens.

Selective ratios (SR) between prey
(N. lugens) and its predator
(M. vittaticollis) in topical application.

Page
71

72

73

75



Figure

7a

7b

10a

10b

11

12

13

14

15

LIST OF FIGURES

Egg of Metioche vittaticollis.

Egg of M. vittaticollis deposited on the
plant tissue of rice.

First nymphal instar of M. vittaticollis.

Second nymphal instar of M. vittaticollis.

Third nymphal instar of M. vittaticollis.

Fourth nymphal instar of M. vittaticollis.

Adult male of M. vittaticollis.

Adult female of M. vittaticollis.

Egg development of M., vittaticollis.

Plant parts covered with soil preferred by
M. vittaticollis for oviposition.

Larvae of QOotetranychus sp.

Adult of Ootetranychus sp.

Anagrus sp., parasitising the egg of M. vittaticollis,

Average number of eggs of different insect
pest consumed by female M. vittaticollis at
four host densities after 5 days.

Average number of egg mass of yellow and
striped stem borer at five egg densities consumed
by female M. vittaticollis after 5 days.

Average number of different nymphal instars of
brown planthopper preyed upon by different stages
of M. vittaticollis after 24 hours.

Average number of different nymphal instars
of green leafhopper preyed upon by different
instars of M. vittaticollis after 24 hours.

xi

31

32

34

35

36

38

39

40

43

47

48

49

55

56

60

61



Figure

16

17

Average number of striped stemborer consumed
by the lst, 2nd, and 3rd nymphal instars
of M. vittaticollis.

Average number of stiped stemborer eggs
consumed by the 4th instar nymph, male
and female M. vittaticollis.

xid

Page

63

64



Plate

LIST OF PLATES

Oryza sativa

Sphenoclea zeylanica

Monocheoria vaginalis

Cyperus iria

Fimbristylis littoralis

Ludwigia octovalis

Leersia hexandra

xidii

Page
14

15
16
17
18
19

20



ABSTRACT

RUBIA, ELSA GREGORIO, University of the Philippines at Los

Banos, December 1985. Biological and Toxicological Studies of

the Cricket, Metioche vittaticollis (Stal) (Orthoptera:

Gryllidae), a Predator of Rice Insect Pests.

Major Professors: Dr. B.M. Shepard and Dr. B.M. Rejesus

Metioche wvittaticollis (Stal) is a common sword tailed

cricket in rice fields in the Philippines.

-+

The egg has an incubation period of 7-15 days (x = 10.6
0.34 days). The duration of the four nymphal stadia was: 5-8
days (X = 6.6 * 0.21 days) first nymphal stadium, 5-8 days (£ =
6.7 + 0.18 days) second nymphal stadium, 6-8 days (X = 6.9 + 0.15
days) third nymphal stadium, and 6-8 days (X = 6.9 * 0.11 days)
fourth nymphal stadium.

The female laid an average of 82 eggs in its entire life
span of 15-37 days (¥ = 28.9 * 2.8 days). Male longevity ranged
from 15-37 days (X = 28.5 % 2.9 days) fourth nymphal stadium.

" Among the weeds associated with the rice plant, the cricket

preferred to oviposit on Fimbristylis miliacea (L.) Vahl and

Monochoria vaginalis (Burn.F.) Presl.

Eggs of Chilo suppressalis (Walker) were preferred over

those of the black bug, Scotinophara latiuscula Breddin when

offered in a choice test.
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Also, the crickets preferred young nymohal stages of brown

planthopper, Nilaparvata lugens (Stal) and green leafhopper,

Nephottetix virescens (Distant) over older instars.

Based on LDSO’ the relative toxicity of the four

insecticides to M. vittaticolis in descending order was:

cypermethrin > carbosulfan > monocrotophos > BPMC. Based on EDSO’
buprofezin, a chitin synthesis inhibitor, was toxic to N. lugens

but non-toxic to the cricket.
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