
,,ù,,\ I i[. ll\jlì i'i'it jl ll
lt+, ¡t. 48

I,IRRARY

THE ORIGIN OF SPRING FLIGHTS OF HELIOTHIS PUNCTIGERA I^IALLENGREN

IN SOUTH AUSTRALIA.

by

S.E. LEARMONTH

B. AGR. SC. (UNrV¡RSTTY 0F QUEENSLAND)

A thesis submitted for the degree of Master of Agriculture Science in the

faculty of Agricultural Scíence at the Uníversíty of AdeIaíde.

Department of Entomology,

lJaíte Agricultural Research Institute,

The Unlvers i ty o f Adel-aide .

JUNE 1986



TABLE OF CONTENTS

SUMMARY

DECLARATION

ACKNOWLEDGEMENTS

SPECIAL NOTE OF THE AUTHOR

CHAPTER 1 INTRODUCTION AND OBJECTIVE OF THE STUDY

1 INTRODUCTION

t.I.L Historical review of the ídentification of Heliothis

punc tigera

L.I.2 Distribution and economic importance of Heliothis

punc tigera

(i)

Page

111-

iv

v11

l_0

10

10

LL

26

30

v

11

I

1 .1.3

7.L.4

7.L.5

Description of the study area

1.L.3. L Climate

L.L.3.2 Vegetation

Management of lucerne

Seasonal occurrence of Heliothis punctigera

Introduc tion

Completíon of diapause development

Completion of post-diapause development

The tíming of spríng flights - discussion and

conc lus ions

2

3

3

4

6

7

9t.2 OBJECTIVE OF THE STUDY

CHAPTER 2 TIMING OF SPRING FLIGHTS AND MIGRATION

2.L INTRODUCTION

2.2 THE TIMING OF SPRING FLIGHTS

2.2.L

2.2.2

2.2.3

2.2.4

2.3 MIGRATION 32



CHAPTER 3 SURVIVAL OF HELIOTHIS PUNCTIGERA IN SOUTH AUSTRALIA

3.L INTRODUCTION

3.2 ADULTS

3.2.t Abundance

3 .2.2 Survival

3.2.3 Fertí1íty and fecundity

3.3 EGGS

3.4 LARVAE

3.4.t Introduction

3.4.2 Food plants of larvae during spring

3.4.3 Survival of larvae in lucerne croPs

3.4.3.1 Introduction

3.4.3.2 Mortlock Experiment Station (U.n.S. )

3.4.3.3 Booborowíe

3.4.3.4 Field surveys of lucerne croPs from míd-summer

to autumn t976.

3.5 PUPAE

3.5. 1 Introduction

3.5.2 Brecon

3.5. 3 Collinsville

3.5.4 Discussion and conclusíons - pupal survival

CHAPTER 4 GENERAL DISCUSSION

APPENDICES

BIBLIOGRAPHY

(íi)

Page

40

40

40

43

44

44

46

46

46

48

48

49

65

72

75

75

75

78

79

82

87

150



(iii)

SUMMARY

The origin of moths comprising spring flights of Heliothis punctigera in

South Australía had been unexplained and this study was concerned wíth

examining Iikely sources.

To determine if local weather conditions rùere consistent with the timing of

such flights, an attempt was made to develop a model based on the rate of

pupal development during winter. Thís involved studies on diapause and

post-diapause development. The diapause development porÈion of the model

I^Ias not formulated because of its complex nature. A preliminary model was

developed for post-diapause development and provides a basis for field

verification.

A cursory assessment

from outside the area

of synoptic weather patterns índicated that migration

of study was unlikely.

Field studíes on mortality factors of each stage of the Iífe cycle, with

special emphasis on the larval stage, indicated that H. punctigera survives

wíthin the area of study; but there were insufficíent data to indícate that

the spatially contracted over-wintering population accounts for the

widespread occurrence of moths ín spring.

No firm conclusion as to the orígin of these moths was made and the

shortcomings of the project are discussed.
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