
keeping viable populations both between and  
within seasons is often difficult when aiming to  
simultaneously manage multiple pests and diseases. 
The problem is orchards tend to be highly disturbed 
and hostile places that favour pests more so than 
their natural enemies.  

The AgVic research team, in collaboration 
with Dr Stephen Quarrell of the Tasmanian Institute 
of Agriculture (TIA), is investigating the benefits of 
planting orchard inter-rows with groundcover 
species to provide essential resources for beneficial 
arthropods such as spiders, parasitoids, predatory 
insects and mites. Trials have been established in 
pear and apple orchards in Victoria (AgVic’s Tatura 
Smart Farm) and Tasmania (Huon Valley).  

Collaboration is the key to success 
The project is working collaboratively with all PIPS3 
Program research projects to deliver a whole-of- 
system approach to fostering greater sustainability 
through biological solutions.  The groundcover  
conservation biological control plots, established 
within the Experimental Pear Orchard at the Tatura 
Smart Farm, are a shared research site with the  
Developing smarter and sustainable pear orchards  
to maximise fruit quality, yield and labour efficiency 
(AP19005) project, led by Dr Ian Goodwin (AgVic), 
that is evaluating the potential productivity and fruit 
quality benefits. Meanwhile, improved soil health 
outcomes of increased plant biodiversity within the 
orchard are being assessed, with physical, chemical 
and biological indicators to be analysed, in partnership 
with TIA’s Improved Australian apple and pear orchards 
soil health and plant nutrition (AP19006), led by Drs 
Nigel Swarts and Sally Bound.   
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As natural enemies, predators and parasitoids play 
an important role in controlling pome fruit pests  
across seasons. A component of the PIPS3  
Program’s Strengthening cultural and biological 
management of pests and diseases in apple and 
pear orchards (AP19002) project is researching the 
potential impact upon pest suppression and control 
of attracting and maintaining natural enemy  
populations in habitat and food havens established 
upon the orchard floor.     

While classical biological control of codling 
moth is being managed in Australia by introducing  
a specialised parasitic wasp, Mastrus ridens, other 
natural enemies, such as predatory mites and  
Trichogramma wasps, are purchased for augmented 
biological control where-by populations are boosted 
after certain impacts, such as pesticide application. 
The use and potential benefits of conservation  
biological control is lesser known and, therefore, 
appreciated by the industry. The principle takes a 
multi-pronged approach to native predator  
population attraction and maintenance in the orchard. 
This project aims to improve classical and augmented 
biological control by underpinning them with  
conservation biological control methods that increase 
the attraction of the orchard floor for the natural 
enemies of pests. The study is led by Greg Lefoe and 
Dr Raelene Kwong of Agriculture Victoria (AgVic).  

While releasing natural enemies into an  
orchard is a relatively straight-forward process, 
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Conservation biocontrol of 
pests in pome fruit orchards 
– is it achievable with native 
ground cover species? 
D R  R A E L E N E  K W O N G

Apple and pear growers in Australia  
contend with a range of insect pests  
that affect productivity, fruit quality and 
economic viability, including light brown 
apple moth, mealy bugs, codling moth 
and mites. 

A common hover fly, Melangyna viridiceps. Adults feed on 
nectar and pollen, while the maggots are generalist insect 
predators of aphids, mites and possibly, light brown apple 
moth caterpillars. 

Photo: Julian Finn, Museums Victoria, https://collections. 
museumsvictoria.com.au/species/8583



Landcare, Natural Resource Management (NRM)  
regional organisations (i.e. Catchment Management 
Authorities (CMA)), not-for-profit biodiversity  
conservation organisations, and private native  
revegetation experts and consultants.  

Firstly, a list of plant species endemic to each 
region was sourced. The Tatura region was well  
resourced with lists available from the Goulburn 
Broken CMA. Similar NRM organisations of all 
states provide such information. Secondly, each 
species was assessed against a set of criteria (refer 
to simplified criteria in Table 1) to design a species 
mix that collectively had greatest potential to provide 
SNAP, all year round. Consultation was then  
undertaken with the Goulburn Broken Indigenous 
Seed Bank which expertly provided additional advice 
on the suitability, availability and cost of each 
species. With this valuable assistance, the final 
species mix and required weights were determined . 

How is this project different  
to traditional biological control 
approaches? 
This project aims to apply the principles of  
Conservation Biological Control to achieve greater 
pest suppression compared to using any one  
approach alone.  

Conservation Biological Control relies on  
orchard management techniques that aim to  
attract, conserve, and increase the effectiveness of 
resident natural enemies, also known as “beneficials”. 
This can be achieved by providing suitable habitats 
that meet the vital needs of natural enemies: 
Shelter, Nectar, Alternative prey and Pollen (SNAP!). 
The habitats can take many forms including  
shelterbelts, hedgerows, beetle banks, insectariums, 
and cover crops.  

Often, a variety of exotic flowering plants  
are promoted for use in insectariums, such as 
sweet alyssum, Queen Anne’s lace and buckwheat.  
However, if not managed appropriately some of 
these exotic species have the potential to become 
environmental weeds. 

Can native plants offer an  
acceptable alternative to exotic 
species? 
Selecting the right species that thrive in an orchard 
environment, by providing adequate ‘SNAP’ for  
natural enemies, whilst also improving soil and tree 
health, can be a daunting task. However, the AgVic 
and TIA project teams have drawn upon the wealth 
of knowledge found in local organisations such as 
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Agriculture Victoria researchers 
Dr Raelene Kwong & Greg Lefoe 
(AP19002), together with Drs 
Ian Goodwin & Alessio Scalisi 
(AP19005), collaborate with  
private consultants from Flora 
Victoria on the layout and  
establishment of the  
conservation biological control 
plots at the Tatura Smart Farm’s 
Experimental Pear Orchard in 
March 2021.  

Photo: Marguerite White

Table 1. Simplified criteria 
used to select native species 
for planting within the orchard 
inter-rows.

Criteria                                                        Rationale

Endemic to the bioregion                         More likely to be adapted to local climates and soil types.  

Low growing, herbaceous but hardy      Able to withstand disturbance from machinery and trampling but not be a  
                                                                     hazard for orchard personnel. 

Flowers and pollen available                   Pests and their natural enemies can be active at different times of the year.  
year-round                                                   Adults of the codling moth parasitoid Mastrus ridens would benefit from  
                                                                     pollen and nectar throughout winter. 

Plants with different flower shapes       Beneficial insects have specialised mouth parts and may require specific  
and colours                                                 types of flowers as a nectar source. For instance, tiny parasitic wasps 
                                                                     require small, shallow flowers.  

Potential contribution to soil health        Different plant species each have attributes that contribute to improving  
                                                                     the physical, chemical and biological soil environment. A species mix that  
                                                                     has a variety of characteristics will increase nutrient availability, improve  
                                                                     soil structure and deliver natural protection from pathogens.  

Low weed risk                                            Certain species, whilst otherwise providing ideal attributes, have potential  
                                                                     to prolificate or spread without control. These may also compete for water  
                                                                     in the orchard. 

. 
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Site preparation is the key 
The AgVic and TIA teams have rapidly developed 
their knowledge as they have set about establishing 
the biological conservation plots. Competition from 
weeds poses the greatest challenge in establishing 
native vegetation within the inter-rows. Ideally, weed 
control practices should be commenced a year in 
advance to reduce the weed seed bank that will 
continue to produce unwanted species that compete 
for light, water and nutrient throughout seasons,  
if not controlled.  

At the Tatura site, a knock-down herbicide 
was used to control vegetation in late summer,  
followed by light tilling of the soil to stimulate weed 
seed germination, then followed by an application 
of herbicide to eradicate germinated weeds prior  
to native seed direct seeding. As native seeds  
generally take longer to germinate than many weed 
species, a knock-down herbicide can be applied 
with care up to several weeks after sowing of the 
native seed mix in late autumn. 

What will the study measure? 
Replicated experimental plots have been established 
in each orchard to compare the influence of different 
mixtures of ground cover species on a range of  
parameters. These include the effects of ground 
cover plant communities on:  
1) Establishment, survival, and performance of  

biocontrol agents in the orchards;  

2) Suppression and control of pests and disease in 
the orchards;  

3) Soil physical (i.e., permeability, water holding  
capacity), chemical (i.e., nutrient & water  
availability/ uptake) and biological (i.e., mycorrhizal 
fungi and soil microbial communities) parameters;  

4) Competition between groundcover species and 
fruit trees for water and nutrients; and 

5) Tree health and fruit yield/quality outcomes. 

Outcomes for growers and  
advisors  
Pest and disease control methods that decrease 
the use of chemicals in the orchard reduce long-
term input costs and improve consumer confidence 
in the apple and pear industry. Conservation  
biological control may have potential to manage 
pest and disease occurrences using natural,  
enduring strategies. This project will provide the  
information needed on impact to pest and disease 
control, orchard operations, soil health, tree health 
and, importantly, fruit yield and quality to give  
industry greater confidence in the merits of using 
inter-row conservation biological control floor  
plantings, and the costs and savings to be expected 
in the short and longer-term. AFG 

The Tatura pear orchard  
following the tilling of native 
vegetation trial plots in April 2021.  

Photo: David Habberfield (AgVic) 

 

Better productivity 
is in your hands
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