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Foreword 

Red cedar is famed for its beautiful deep red, easy-to-work timber, and a history 
of logging associated with early Australian settlement.  The timber is now so rare 
that it can fetch a high price, particularly once made into fine furniture.  Many have 
tried to grow this tree in woodlots, often unsuccessfully, and it has been concluded, 
somewhat wistfully, that the species cannot be grown into a straight timber tree.  
This book, an initiative of the authors, explains the relationship that a number of 
cedar species worldwide have with the Hypsipyla shootborer, and outlines the 
current state of knowledge on the insect-cedar interaction and their chemistry.  The 
authors demonstrate that they have successfully reared their red cedar woodlots to 
several metres in height, and show that with vigilance, this species can be grown.  

Publication of this book was funded by the Joint Venture Agroforestry Program 
(JVAP), which is supported by the Rural Industries Research and Development 
Corporation (RIRDC), Land & Water Australia, and Forest and Wood Products 
Research and Development Corporation (FWPRDC), together with the Murray- 
Darling Basin Commission (MDBC).  The R&D Corporations are funded principally 
by the Australian Government. Both State and Australian Governments contribute 
funds to the MDBC.

This book is an addition to RIRDC’s diverse range of over 1,200 research publications 
and forms part of our Agroforestry and Farm Forestry R&D Sub-program which 
aims to integrate sustainable and productive agroforestry within Australian farming 
systems.

Most of our publications are available for viewing, downloading or purchasing 
online through our website:

•  downloads at www.rirdc.gov.au/fullreports/index.html

•  purchases at www.rirdc.gov.au/eshop

Peter O’Brien 
Managing Director 
Rural Industries Research and Development Corporation
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Preface 

The rich resources of Australian red cedar (Toona ciliata var. australis), which 
European immigrants found as they displaced Aboriginal Australians along the 
northern two-thirds of Australia’s east coast, catalysed the colonial exploration 
and exploitation of forests in this region.  By the early 20th Century, red cedar had 
been exploited to economic extinction in much of its range, and the embryonic 
forest services in Queensland and New South Wales devoted effort in seeking to 
re-establish the species on a commercial scale.  Their considerable efforts, then 
and subsequently, were defeated, almost without exception, by the cedar tip moth 
(Hypsipyla robusta).

Australian red cedar is one of many species world-wide within the commercially 
valuable tree family Meliaceae.  During the 1980s and 1990s, increased interest 
in restoration of the resources of other Meliaceae, similarly depleted by forest 
conversion and unsustainable harvesting, prompted a higher level of activity in 
research on the Meliaceae and their pests.

Fyfe and Tricia Bygrave, who enjoy the joint delights of being both academics and 
farm foresters experimenting with red cedar, have contributed to this renewed 
research effort in the terms they describe in this book.  Their efforts, reported 
here, should give us some hope that the cause of re-establishing Australian red 
cedar —with consequent benefits for both ecological restoration and commercial 
forestry—is an exciting challenge rather than a lost cause.  We hope it will catalyse 
further work with this signature Australian tree.

Peter Kanowski 
Professor of Forestry 
The Australian National University, Canberra
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of New South Wales located near the Nambucca River.  In an attempt to reafforest 
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Chapter 1
General Introduction

Carefully examine a piece of antique furniture made from Australian red cedar or 
mahogany and what do you see?  Generally we see only the beautiful grain and deep red 
colour of the timber.  Little do we ponder the age of that timber and where it came from.  
Rarely do we ask why it is that the timber is now scarce or why it is not grown successfully 
in plantation both here in Australia or elsewhere in the world.  Many in Australia appear 
unaware that red cedar trees, synonymous with the early history of Australia, now are 
difficult to find (see e.g. Jervis 1940; Vader 1987; McPhee et al. 2004), or that mahogany and 
related species of valuable timber may soon become extinct (Newton et al. 1993).

Species of mahogany and true cedar such as Australian red cedar and the cedrelas of 
Central and South America are among the most valuable timber trees found world-wide 
in tropical forests.  They are members of the sub-family Swietenioideae within the family 
Meliaceae.  The timber of all of these trees is much sought after because of its fine grain, 
colour and durability. 

We know that in the appropriate climate they are fast growing.  Mahogany and cedar trees 
can grow in height almost several metres a year and so by 25-30 years will have reached 
considerable height and diameter.  Moreover, cedar seedlings, saplings and mature trees 
maintain the ability to survive damage from drought, fire and frost; they readily sprout 
from any affected parts.  Only 200 years ago red cedar grew in great abundance along 
the entire east coast of Australia, from the Clyde River in southern New South Wales to far 
north Queensland, before being virtually wiped out through human intervention by early 
last century.  So what is the impediment to regenerating these trees?

The underlying factor affecting regeneration is that the Meliaceae are attacked by an 
insect, a tipmoth or shootborer, that eats out the (apical) growing tip of the young tree.  
The female insect lays its eggs on the tree and the larvae that emerge burrow into the 
succulent sapwood, especially that of the dominant growing tip, thus rapidly destroying 
many centimetres of new growth.  The tree compensates by pushing out shoots below 
this point of attack, resulting in a tree that is multi-branched and of little commercial value.  
Such attack has long been the major source of frustration to those who have endeavoured 
to grow and establish cedar and mahogany plantations world-wide.

Figure 1 outlines the close interrelationship between the insect shootborer1 known as 
Hypsipyla and the Meliaceae host.  The tree possesses specific chemicals, one (or more) of 
which are thought to serve as an attractant to the adult female insect, and one (or more) 
other chemicals that serve as a feeding attractant to the newly-emerged larvae.  Thus 
underlying this interrelationship is a complex set of ecological interactions involving the 
biochemistry and physiology of Hypsipyla and their Meliaceae host (Grijpma 1974a, 1974b; 
Floyd and Hauxwell 2001; Newton et al. 1993; Whitmore 1976).

Over the past half-century or so, much research involving a number of scientific disciplines 
has been conducted in efforts to determine how the deleterious effects of the insect on 
the young tree might be understood and controlled.  In this book we describe and collate 
these wide-ranging results to provide the interested reader and the professional scientist 
with a unique overview of the major points.  It should serve also as a good general guide 
for the student of biology and ecology.

1  The literature refers to the insect Hypsipyla either as ‘tipmoth’ or ‘shootborer’.  For consistency the latter term will be 
used hereafter in this book.

1



There are three broad practical aspects to the story:

The first (Chapters 1-3) is an overview of the state of tropical forests; their vital role in the 
ecology of this planet and the extent to which they are being destroyed by human activity.  
As well, a description is given of the important and endangered mahogany and cedar 
timber species that remain in these forests.

The second (Chapters 4-8) is a description of the biology of the shootborer and aspects 
of the chemistry and physiology of the Meliaceae trees.  This information is central to 
understanding the insect/host interrelationship.  The genetic aspects and the silviculture 
of the tree species are also discussed.  This forms a basis to determining the best trees to 
plant and how to manage them.

The third (Chapters 9 and 10) is an account of the efforts being undertaken to plant areas 
of Australia with red cedar.  In particular, the book concludes on a positive note - how, from 
the authors’ own experience, it is possible to establish a plantation of Australian red cedar.  

Relevant literature for each chapter is cited at the end of the book.  To assist the reader, 
some of the scientific terms used are defined in an extensive glossary, also at the end of 
the book.
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Hypsipyla larvae:
Feeding habits of newly-emerged larvae

are dependent upon the presence of specific
chemicals in the host plant – these induce

 feeding, growth and development of the larvae

Meliaceae host: 
Metabolism by the plant generates

· products for growth and
· secondary metabolic products thought 

   to attract female Hypsipyla and the 
   newly-emerged larvae to it

Adult Hypsipyla:
Chemical and physical features of the 
host tree attract the egg-laying female

 to it—females, emitting sex pheromones, 
attract the male to mate

 

 

Figure 1. Outline of the 
interrelating events 
involved in shootborer 
infestation of Meliaceae 
species


