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Media Summary (written in conjunction with Jodi Powell) 
 
Revegetation by design could hold the key to combating insect pests, as well as 
encouraging beneficial insects and reducing the use of chemical sprays a Brisbane-
based CSIRO research scientist has found.  
 
Dr Nancy Schellhorn has worked in Queensland for the past year, focussing on the 
Lockyer Valley, including Gatton and Mulgowie.  She and her team have conducted 
two types of surveys in the area to determine:  1) presence and distribution of key 
beneficial insects and pests from a range of native vegetation and weeds, and 2) if 
natural enemies and pests are multi-habitat users, for example, whether they are 
similarly found in native remnants, horticultural fields and the edges between the 
remnant and horticultural fields.  This project is a follow on from the  Revegetation by 
Design project in South Australia that she developed, where results have 
demonstrated that several key thrips pests are rarely found on several species of native 
plants, and that weeds that harbour these pests could replaced with these native plants.   
 
Nancy says some of the key findings include a key jassid pest that vectors wallaby ear 
was found frequently and in high numbers in the exotic grass along roadsides and 
fields throughout the region.  These jassids were not found on any native herbaceous 
plant sampled.  Beneficial predators and parasitoids were found on a wide range of 
native vegetation but also on some weeds.  More interestingly the team found that the 
horticulture fields supported a high diversity of hover flies (immature stage feed on 
aphids), and parasitic hymenoptera, more so than the native remnant.  However, 
several of these species spend a lot of time at the edge of the remnant and field.  The 
same was true for the six parasitoids.   
 
``If we’re trying to think about how to encourage hover flies and parasitoids in our 
fields, understanding how these different species use these different habitats is critical 
to capturing the pest control service.  We don’t know why they favour the edge, and 
hope to investigate this, but the positive aspect is that planting bands or strips of 
native plants along ditches or fence rows may mimic the edge habitat, hence 
advantage these beneficial insects.  It’s a feasible option, unlock planting a remnant! 
``Some species are multi-habitat users, so as we design agricultural systems, we need 
to think about how to change the habitat that favours the pest and replace it with 
habitat that disadvantages pests, but favours the beneficial insects.’’ Several of our 
key beneficial insects use the edge habitat between remnants and the crop. 
 
The bottom line 

• Different species of beneficial insects and pests use a range of habitats.  We 
need to understand this species level information to design our farming 
systems. We can do this by focusing on our top four pest species.  

• Increasing beneficial insects will help keep pests at bay and could allow 
growers to reduce and target their spraying regimes. 

• New research will focus on several key plant species to refine revegetation 
potential for growers. 
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Technical Summary 
 
Frequent and large populations of a jassid, Cicadulina bimaculata, were found on the 
exotic grasses, particularly green panic, throughout the Lockyer Valley.  This jassid 
was identified by growers as a key pest that they monitor and spray for because it 
vectors maize wallaby ear. Therefore, exotic weeds in the region are most likely 
source populations of jassids colonising sweet corn, beans and other vegetable crops.  
Management options such as burning, grazing (where possible) or long-term 
revegetation may change this pest status. 
  
In addition, we found that most species of pests and natural enemies are multi-habitat 
users, and there appears to be species-specific preference for different habitats.  This 
tells us that pest control strategies need to be considered at the scale of the crop, the 
farm and the surrounding habitats.  Furthermore, key parasitoids of pests and 
predators (some species of hover flies) are clearly using edge habitat (area between 
native remnants and the crop) and the native remnants.  Whether or not these habitats 
are essential and result in better capture of the ecosystem service of pest control 
remains unanswered.  Also, the parasitoid, Diplazon, attacks hover flies (larvae are 
predators of aphids) and could reduce aphid suppression because the presence of this 
parasitoid kills more hover flies, so less are available to kill aphids. These issues and 
others will be the focus of our currently funded HAL project ‘Phase II: Native 
vegetation to enhance biodiversity, beneficial insects and pest control in horticultural 
systems’ running from October 2006-December 2007. 
 
The work to date both in Australia and overseas certainly suggest that the 
Revegetation by Design approach is a promising and an important component of pest 
management, and may create a market advantage.  However, several questions need 
to be answered before the Revegetation by Design concept can be implemented.   
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Introduction 
 

In horticultural systems numerous species of weeds are known to harbour pests and 
diseases of crops.  Controlling the weeds can often be costly, short-term and cause 
environmental problems such as erosion, excessive dust, and changes in soil moisture. 
However, leaving the weeds can result in reservoirs of pests and the diseases.    
 
Revegetation by Design involves the integration of native vegetation with 
horticultural production systems, with a focus on replacing weeds, ultimately 
manipulating vegetation to disadvantage pests and disease at a farm scale.  
 
The native plants chosen must meet a range of criteria to be suitable for revegetation 
and the primary criteria include those plants that: 1) are not the host plants for 
horticultural pests and diseases (eg. pest and diseases can not develop and populations 
can not increase on these plants), 2) provide habitat for a range of natural enemies of 
pests so that they are available for early colonisation into the crop, 3) are workable 
around farm practices and containment facilities, and 4) native to the region.  The 
secondary criteria is that the native plants provide an additional source of income for 
the farm such as bush tucker, native cut flowers, and native seed for the revegetation 
industry.  The outcome of Revegetation by Design is long term farm benefit and cost 
savings for weed, pest and disease control.  
 
Revegetation by Design has shown great promise on the Northern Adelaide Plains of 
SA where thrips and the disease that they vector nearly crippled the vegetable 
industry.  The results from the project (previously conceptualized and lead by Dr. 
Nancy Schellhorn) showed that thrips were rarely present on several species of 
vegetation native to the region, even when planted adjacent to infested plants (Wood 
and Schellhorn 2004). The focus of this project, VG05014 was to determine if the 
same concept could apply more broadly and specifically to the vegetable growing 
region of the Lockyer Valley in southeast QLD.   
 
We proposed to survey key native plants and weeds in the south east QLD region and 
to identify the benefits that these plants may provide to horticulture production.  
Furthermore, this work was designed to link with the Environmental Assurance 
Guidelines developed by ‘Horticulture for Tomorrow.’  The vegetable industry is 
being asked to adopt practices to comply with these guidelines without having 
information about the benefits for horticulture. 
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Results 
 Survey of pests and natural enemies 
 
There were very samples with pests or natural enemies on native vegetation.  This 
was probably in part due to the drought and in part the type of vegetation sampled.  
The Lockyer Valley has been in a drought for nearly 3 years which has stressed the 
vegetation, in turn insects that depend on the vegetation.  Irrigated agricultural 
systems are most likely providing an attractive resource during this time. 
 
Insect herbivores that feed on plants and can be pests of vegetables were rarely found 
on the most abundant and prevalent native species in the region (Table 2).  Green 
mirids were found a few times.  Although flea beetles were in several samples all 
were thought to be fairly specialized and not pests of vegetables.  The most interesting 
result and one that is also supported in the Malaise trap collections (see below) is the 
high percentage of samples from exotic grasses that had the jassid, Cicadulina 
bimaculata, which is monitored and controlled in vegetable crops (beans and corn) 
because it vectors Maize Wallaby ear (Table 3).  Further, this was the only insect that 
had huge densities, as seen in detail for the Malaise trap data.  
 
Again there were some Chrysomelids in the grasses, but none of the species were 
associated with pests of vegetables.  However, we are still waiting taxonomic 
confirmation (Table 3).  Green veggie bugs, Nezara viridula was also seen on Lantana 
and exotic weeds, while it was not present on any of the native vegetation sampled.  
The lygid found on all sampling occasions on the narrow-leaf cotton bush was a 
specialist on Asclepiadaceae and was only found on those plants. 
Natural enemies were rarely found in samples (Table 4 and 5).  Minute pirate bug, a 
predator of thrips and small larvae, was the most frequently sampled enemy and found 
most often in the exotic grasses.  Otherwise, natural enemies of horticultural pests 
were far and few between and was one of the main impetus for redesigning the 
question and methods of collecting.   
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Discussion 
 Invertebrate survey and multi-habitat users 
 
During our two workshops and field day we learned from growers that their top insect 
pest concerns, ones that they monitor for and spray to control, were Heliothis spp, 
silver leaf whitefly, jassids, diamondback moths, and thrips.  From our sampling 
survey and Malaise trap captures we frequently encountered large populations of 
jassids, Cicadulina bimaculata, on the exotic grasses that are abundant throughout the 
region.  We rarely encountered silver leaf whitefly, diamond back moth or thrips.  
This was possibly due to the drought.  Therefore, exotic weeds in the region are most 
likely source populations of jassids colonising sweet corn, beans and other vegetable 
crops, hence we would consider management strategies to reduce exotic grasses near 
crops.  The strategy may be as frequent grazing (where possible), burning or mowing 
or more long term such as revegetating with native deep-rooted perennials that would 
have multiple benefits; the topic of our recent proposal submission to HAL. 
 
Our results also showed that most species of pests and natural enemies are multi-
habitat users, and there appears to be species-specific preference for different habitats.  
This tells us that pest control strategies need to be considered at the scale of the crop, 
the farm and the surrounding habitats.  Furthermore, key parasitoids of pests and 
predators (some species of hover flies) are clearly using edge habitat (area between 
native remnants and the crop) and the native remnants.  Whether or not these habitats 
are essential and result in better capture of the ecosystem service of pest control 
remains unanswered.  In addition, the parasitoid, Diplazon, attacks hover flies (larvae 
are predators of aphids) and could reduce aphid suppression because the presence of 
this parasitoid kills more hover flies, so less are available to kill aphids. These issues 
and others will be the focus of our currently funded HAL project ‘Phase II: Native 
vegetation to enhance biodiversity, beneficial insects and pest control in horticultural 
systems’ running from October 2006-December 2007.     
 
Trees were the dominant native plant in the landscape in the Lockyer Valley.  Insect 
populations were low and planting trees is often a poor revegetation strategy for weed 
suppression.  Our strategy in SA was to use shrubby, low-growing plants that had 
multiple benefits and met a range of criteria (see introduction) particularly that they 
are workable around farm practice and containment facilities.  Trees most often 
impede moving farm machinery and can cause havoc with irrigation systems.  
Therefore, our next steps will be to selectively plant and evaluate low growing 
shrubby species that meet the criteria listed in the introduction. 
 
In general, replacing weeds with particular species of native plants has the potential to 
improve pest control for two main reasons.  Firstly, many Australian native plants are 
not likely to be host plants for these exotic pests, hence pest populations can not 
develop on them.  This is particularly true for Australian plants in the Myrtaceae 
family.  All major horticultural crops (with the exception of Macadamias) and 
approximately 90% of their insect pests are exotic.  Secondly, native plants can 
provide habitat (eg. shelter, alternative food and alternative prey) for natural enemies 
of insect pests.   This may allow for the build up of natural enemy populations close to 
the crop resulting in more individuals colonising the crop earlier.  Given that several 
species do use the edge between the remnant and crop means that revegetation efforts 
along fence lines, riparian zones (particularly around degraded waterways, under 
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powerlines may provide enough habitat to both remove weedy sources of pests and 
create necessary habitat for natural enemies.   
 
 
 What’s known from other parts of the world 
 
Some aspects of Revegetation by Design are similar to work being done in other parts 
of Australia and other parts of the world, yet at the same time quite unique. In Europe 
and the USA, native remnants and hedge rows have been show to play an important 
role in pest population reduction (Tscharntke et al 2004, Gurr et al 2004).  Two 
approaches have been taken.  The first has been to suggest that diversifying vegetation 
within a field, among fields and among a farm can reduce pest population build up as 
long as the pests of interest can not use the majority of the vegetation as host plants to 
feed, reproduce and grow populations.   
 
Alternatively, if the pests are generalists and use a wide range of host plants, 
manipulating vegetation to disadvantage the pests is not likely to result in the 
reduction of pest populations.  However, if the pests are more specialised in there 
diets, then diversifying the vegetation may result in reduced populations.   
 
The second approach has been to manipulate vegetation in a field, on field margins or 
on-farm to advantage the natural enemies.  In the UK, this has been done by creating 
perennial grass islands in the middle of grain crops, which allow for the build up of 
predatory beetles that forage on soft bodied insect pests such as aphids and grubs 
(New 2005).   
 
There has also been work in the US that has shown how the edge of a native forest 
adjacent to crops provides habitat for parasitic wasps that are natural enemies of grubs 
(Marino and Landis 1996).  In Australia, some researchers have planted exotic plants 
in mid rows to provide nectar for natural enemies with the hopes of having them live 
longer and kill more pests.   
 
Furthermore, there is work in Germany and the Netherlands that shows that a high 
proportion of non-crop vegetation such as woodlands and perennial grasslands in an 
agricultural landscape results in natural enemies eating and attacking more pests 
(Tscharntke et al 2004).  Hence numerous researchers from around the world are 
focusing on ways to manipulate vegetation on-farm and in surrounding landscapes to 
disadvantage the pests and advantage the natural enemies that attack and eat them.  
 
Some aspects of the Revegetation by Design project are unique.  Australia has 
amazing floral and faunal diversity, and many plants are very distantly related to the 
horticultural plants we grow. This is not necessarily the case in other parts of the 
world, where a wide range of insect pests are native to the region and feed on a wide 
range of host plants.  Australia’s floral diversity appears to be one of the key 
ingredients of the Revegetation by Design concept.  
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 Links with Revegetation by Design SA and broad scale adoption 
 
This project, VG 05014, is a follow-on from the ‘Revegetation by Design’ project that 
Dr. Schellhorn developed and lead in SA.  One objective from this study was to 
identify issues in common with SA so that general concepts could potentially be 
applied at wider geographic scale.  Although the Lockyer Valley of south east QLD is 
one of the largest vegetable producing regions, it is very different from the vegetable 
production and circumstances on the Northern Adelaide Plains (NAP).  In parts of the 
Lockyer Valley, particularly around the Laidley-Mulgowie region, remnant vegetation 
dominates the landscape.  This is not the case in the NAP of SA where less than 
0.01% of native vegetation remains.   
 
In addition, in NAP arguably three exotic thrips species, western flower, onion and 
tomato and virus that they vector, tomato spotted-wilt, are the key insect-disease 
association that has threatened to cripple their vegetable industry.  In the Lockyer 
Valley after surveying growers at workshops their top five insects would be Heliothis 
spp, silver leaf whitefly, jassids and diamond back moth.  Thrips are the fifth most 
important. 
 
Furthermore, in the Lockyer Valley growers are primarily growing in the field, 
whereas in NAP more than 95% of tomato, capsicum, zucchini growers use 
containment facilities, which have been notorious for the amount of weeds 
surrounding them, and we demonstrated that those weeds host huge populations of 
exotic thrips.  
 
In the Lockyer Valley in areas of high agricultural intensification, the predominant 
native vegetation is trees.  In the more agriculturally intensive zones around Gatton, 
only some native trees are present along creeks and waterways.  In the native 
remnants around Laidley and Mulgowie, very little native understory remains and in 
most cases has been crashed grazed and burned and is heavily dominated by exotic 
grasses, primarily the exotic grass green panic.   
 
These differences lead to the conclusion that the results from NAP in SA might have 
broad scale application around other containment facilities in geographic regions 
where exotic thrips have plagued the industry such as the Sydney basin. However, one 
key message that must be explored before wide scale adoption can occur is whether a 
small scale on-farm change in vegetation management can result in changes in pests 
and diseases in the crop. 
 
There is great promise in the adoption of Revegetation by Design to achieve long term 
insect and weed control, natural resource management and gaining a marketing edge 
by product differentiation.  For example, marketing strategies for ‘vegetables grown 
with the bush in mind’ have the potential to capture consumer values and establish 
preferential purchasing in a competitive domestic and foreign market.   
 
Revegetation by Design is a concept that in theory has merit and wide scale public 
and industry appeal, but we do not have sufficient scientific knowledge to promote it 
for its intended primary function; pest control. It is not known whether a small scale 
on-farm change in vegetation management can result in changes in pests and diseases 
in the crop.  Therefore, it is conceivable that growers could make significant 
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vegetation management changes on-farm, yet there is no change in pest populations 
because the surrounding landscape has the greatest influence, thus always dominate 
any local farm management, particularly colonisation of pests.   
 
Several questions need to be answered before the Revegetation by Design concept can 
be implemented. First, can on-farm changes in vegetation management change pest 
and natural enemy dynamics or does the surrounding landscape have the greatest 
influence, thus always dominate any local farm management?  Two, if on-farm 
changes in vegetation management do result in fewer pests and slower colonisation of 
the crop and / or more natural enemies and faster colonisation of the crop, are growers 
willing to adopt revegetation strategies? Third, is there a cost benefit for long-term 
pest and weed control using the cultural control of Revegetation by Design?  Fourth, 
do consumers identify with and value links with the Australian bush and native flora, 
and hence make purchasing decisions around these issues?  
 
Investing in answers to these questions has the potential to move the vegetable 
industry towards innovative land stewardship specific to regional issues and pest 
complexes that results in industry change, innovation and enhanced marketing.  
 
As we complete identification of the majority of our 66 species from our Malaise 
traps we are preparing the work for publication.  As part of the publication we are 
focusing on biodiversity indices and analysis that have not been presented in this 
report.  The completed manuscript will be presented to Horticulture Australia prior to 
submission for publication.  
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Technology Transfer 
 
Grower and Community Group Engagement 
There were numerous activities throughout the year to engage and communicate the 
concept of ‘Revegetation by Design’ and integrating native vegetation with pest 
control with the community.  In addition we also liaised with key resource people and 
stakeholders.  
 
First, we had numerous meetings and tours around the district with SEQ Catchment 
including Kate Montgomery and her team.  Second, we met with Margie Millgate, 
Natural Resources Network Coordinator, Growcom, on numerous occasions to 
discuss the project and results which allowed her to communicate with her 
stakeholders and inform them about the type of work being done.  This also allowed 
her to gage interest across stakeholder groups and feed this back to us.  Without 
exception, people from natural resource backgrounds were interested in our work.   
 
Second, Dr. Schellhorn gave an invited talk at the 1st annual Australian Vegetable 
Industry Conference 2006 held in Brisbane.   
 
Third, we were a stop for two groups of approximately 25 people visited during the 
‘Tour day’ of the conference.  We took details from growers interested in having us 
set up native vegetation experiments on their farms – basically planning for the five 
year proposal just submitted.   
 
Fourth, in collaboration with Ms. Bronwyn Walsh of DPI&F we held a workshop at 
Gatton on 27 July 2006 and included presentations from Brendan Nolan DPI&F and 
Marc Coombs CSIRO on silver leaf whitefly and the parasitoid released to control it, 
Eretmocerus hayati.  There were over 50 people in attendance, reportedly one of the 
best attendances on record, and a press release followed (App. A).   
 
Fifth, Dr. Schellhorn and Ms. Walsh gave a presentation at Mulgowie Farms (one of 
the largest vegetable producers, packers and distributors) where Mr. Emerick invited 
several growers from the district and attendance was 32 people. 
 
Six, Dr. Schellhorn is currently in discussion with SEQ Catchment about a voluntary 
contribution towards on-ground revegetation strategies that link riparian areas with 
agricultural fields.  More details should be available soon. 
 
In general over the past year we have been actively engaging the community and 
growers about the concept, how it integrates with their production systems and their 
level of interest in a partnership to further investigate the approach.  We currently 
have too many interested growers and would be unable to set up experiments on all of 
their farms. 
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Recommendations 
 
Our outcomes from VG05014 included: 1)support from industry / community to 
conduct the next phase of the research that will assist the horticultural industry with 
environmental management that results in positive benefits both for industry and the 
environment.  Through our activities above, where we have show cased some of the 
results from Revegetation by Design SA and our recent findings from Revegetation 
by Design: QLD bush working for you, we have many interested growers / partners. 
 
Our second outcome was that growers want to revegetate on their properties.  There 
are numerous growers interested, particularly if we can provide the science that shows 
when it works and when it doesn’t.  We even have one of the largest producers, 
packers, suppliers – Mulgowie Farms – on board and happy to have us use parts of 
their property for experiments and revegetation.  
 
However, demonstrating that on-farm vegetation manipulation disadvantages the pest 
and results in lower pest populations and lower pest control costs still needs rigorous 
testing.  Several questions need to be answered before the Revegetation by Design 
concept can be implemented. First, can on-farm changes in vegetation management 
change pest and natural enemy dynamics or does the surrounding landscape have the 
greatest influence, thus always dominate any local farm management?  Two, if on-
farm changes in vegetation management do result in fewer pests and slower 
colonisation of the crop and / or more natural enemies and faster colonisation of the 
crop, are growers willing to adopt revegetation strategies? Third, is there a cost 
benefit for long-term pest and weed control using the cultural control of Revegetation 
by Design?  Fourth, do consumers identify with and value links with the Australian 
bush and native flora, and hence make purchasing decisions around these issues?  
The work to date both in Australia and overseas certainly suggest that the 
Revegetation by Design approach is a promising and an important component of pest 
management, and may create a market advantage.   
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