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The apple and pear industry’s third Productivity,  
Irrigation, Pests and Soils (PIPS3) program is  
conducting joint research to better understand  
the relationships and flow-on effects of using more  
sustainable, precision driven and technology based 
management practices, to deliver benefits across 
the whole orchard system. The aim in the orchard is 
to produce higher yields that are quality consistent 
whilst reducing costly inputs. The longer-term industry 
goal is to ensure orchards of the future meet  
consumer expectations by raising the sustainability 
credentials of the industry. 

While orchard productivity and marketable 
yield is driven by the performance of key components 
of the orchard system, the PIPS3 Program is  
exploring the way these need to effectively interact 
to achieve optimal system performance and increase 
resilience in a changing and more extreme climate.  
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So why is this important? Perhaps it’s like a 
well-designed and maintained Ferrari. The precision 
parts under the bonnet are smoothly connected  
and synchronised to minimise the energy needed to 
combat the track conditions as it crosses the finish 
line to grab that premium cup and draws the  
attention of good paying media agencies! Of course, 
this is only possible because of the car’s maintenance 
team who have the technology and skills to prime 
all parts perfectly for the big race! 

Funded by Hort Innovation using the apple 
and pear research and development (R&D) levy  
and funds from the Australian Government with  
co-investment from Agriculture Victoria  and the 
Tasmanian Institute of Agriculture (TIA), the four 
collaborating research projects of PIPS3 will deliver 
the knowledge required to prime interactions between 
orchard system management, irrigation, soil health 
and nutrition, and pest and disease management. 
Cooperatively, they will determine how certain 
changed practices, building greater diversity in  
and around the orchard and applying technological 
solutions may provide benefit to both specific  
components and across the orchard system.  

Dr Nigel Swarts, Project Leader of the TIA's 
Improved Australian apple and pear orchards soil 
health and plant nutrition (AP19006) project, explains 
that this approach considers how treatments may 
have flow-on effects to other orchard management 
considerations or factors influencing productivity, 
quality and profitability outcomes.  

“It enables industry and research stakeholders 
of PIPS3 to build a more detailed understanding of 
the combined effects or benefit,” he said. “To improve 
how prepared we are to manage orchards in extreme 
weather conditions, or to use resource inputs more 
efficiently through biological solutions, we cannot 
investigate single issues or solutions. To achieve 
the goal of sustainable production, we need to  
understand the combined impact of improving  

PIPS3 integrated R&D  
will build whole-of-system 
understanding on the  
benefits of sustainable  
production practices  
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An integrated approach in the new PIPS3 
program will build a greater understanding 
of the interaction and effect of different 
orchard practices.

PIPS3 projects have established  
cooperative research sites where the 
impact of sustainable management 
practice treatments will be assessed 
at the orchard, in-block and tree levels. 

Joint experiments will determine  
recommended sustainable practices 
for increased biodiversity, biocontrol 
of pests and diseases, soil health 
and positive impacts on plant health, 
yield and crop quality.

Key points

Field work of AP19005 in Covid 
times! Dr Lexie McClymont, Dr 
Alessio Scalisi, Shrawan Poudel 
and Laura Phillips. They are  
thinning fruitlets to establish 
crop load treatments (i.e. a range 
in fruit number per leader based 
on cluster number and fruit per 
cluster) in the apple cultivar 
‘Ruby Pink’ at Plunkett Orchards 
in Ardmona.
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parasites, such as Mastrus ridens and Trichogramma 
spp. for the control of codling moth and light brown 
apple moth, respectively, is being investigated.  

“The need to support local populations of 
beneficials can be achieved through creating the 
right habitat. We are creating these by  growing 
local native species within and/or adjacent to  
orchards to provide shelter, nectar and alternate 
food sources,” said Greg Lefoe, Project Leader of 
Agriculture Victoria’s Strengthening cultural and  
biological management of pests and diseases in 
apple and pear orchards (AP19002) project.  

“It is a crucial management consideration  
of conservation biological control that traditionally 
focusses on encouraging resident native predators 
and parasitoids into the orchard environment. But, 
additionally, introduced beneficials from inundative, 
inoculative or classical biological control approaches 
also benefit, resulting in greater pest suppression 
results compared to using any one approach alone.”  

Biological methods, when implemented  
correctly, aim to reduce chemical inputs from  
synthetic fertilisers, pest and disease sprays and 
weed control. The practices rely on soil biology to 
provide nutrients in a plant available form with no or 
minimal inputs to both the orchard tree and orchard 
floor mixes.  

Whilst the experimental pear orchard will  
provide a resource to demonstrate and measure  
the long-term effects of cultivar, training system, 
rootstock and tree density on yield and fruit quality 
as a core aspects of Agriculture Victoria’s Developing 
smarter and sustainable pear orchards to maximise 
fruit quality, yield and labour efficiency  (AP19005) 
project, Project Leader, Dr Ian Goodwin explains that 
a broader system approach to investigations will 
also be applied. 

the way each part of the orchard is managed and 
then how this in-turn improves the relationships  
between each part. The research aims to provide 
growers with the confidence they need by providing 
a comprehensive toolbox of trialled treatments, 
technologies and decision support options.” 

The idea of building diversity in the orchard is 
not a new concept, but further guidance on strategies 
that will holistically, and most reliably, deliver the 
combined benefits of ease of orchard management, 
soil and tree health, pest and disease control, and 
consistent market quality fruit, requires investigation 
at the block, intra-block (inter-row, tree-line) and  
individual tree levels.     

“At present there is uncertainty on which  
management practice might be best suited to  
particular soils, sites and site histories and how 
best to implement a practical approach,” says Nigel.  

“In parallel, by working with the other PIPS3 
projects, we will be able to evaluate how irrigation 
and tree nutrition requirements may vary from 
grower usual practices by applying native flowering 
meadow inter-row mixes and tree-line treatments, 
such as legume grass mixes and compost mulches. 
We will build understanding of the influence these 
have on supporting greater diversity of biological 
control agents to assist in management of pests 
and encourage organisms that are known to  
improve the physical, chemical and biological  
properties of soil health, including soil microbial  
diversity. These help to build soil carbon and increase 
nutrient cycling.”  

TIA, with support from local frontline advisors, 
will provide essential knowledge to commercial  
orchard PIPS3 sites in Victoria, Tasmania, NSW, 
South Australia and Western Australia on how the 
presence and function of beneficial soil organisms 
are promoted (or inhibited) by orchard management 
practices and how they interact with trees to increase 
their water and nutrient-uptake, especially under 
drought conditions.  

“We are seeking to not only determine the 
best strategies for the orchard floor, but we will  
address gaps for industry on how this improves  
certain indicators of soil health. Then, we will  
critically evaluate whether improved soil health leads 
to quantifiable improvements in water, nutrient use 
efficiency in apple and pear orchards. Finally, and 
most importantly we will  determine whether tree 
health, growth, yield, quality and productivity benefit 
from these strategies,” summarises Nigel Swarts.   

Co-operatively, the four projects of PIPS3  
have come together at Agriculture Victoria’s Tatura 
SmartFarm, as well as other sites nationally at a 
smaller scale, to evaluate the whole-system impact 
of increasing the diversity of the orchard floor. At 
this site in particular, the influence of orchard floor 
management practices on the health of the soil to 
grow a productive tree and produce quality fruit whilst 
providing a habitat and energy sources for biocontrol 

Dr Greg Lefeo,  
Agriculture Victoria.

Dr Ian Goodwin,  
Agriculture Victoria.

The experimental pear  
orchard at the Tatura SmartFarm 

Dr Nigel Swarts,  
TIA
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One of the technologies being trialled to  
assess yield and quality outcomes is an in-situ 
sensing tool. Agriculture Victoria has purchased a 
Green Atlas Cartographer™ to develop the potential 
of adopting rapid orchard assessment. The ground-
based mobile sensing platform, equipped with LiDAR 
and optical cameras, is being tested to objectively 
measure tree size and fruit number, size and colour 
and advising crop load distribution. The tool will be 
calibrated, validated and evaluated in the Tatura 
SmartFarm’s Sundial Apple Orchard and in  
commercial orchards, as part of where Agriculture 
Victoria’s Advancing sustainable and technology driven 
apple orchard production systems (AP19003) project.  

The PIPS3 Program has adopted a system  
approach to truly build an understanding of how  
results of management strategies applied to one 
part of the orchard system influences others.  
Importantly, outcomes will integrate existing industry 
growing system practices with new knowledge in 
managing the broader in-block or orchard landscape 
to reduce costly resource inputs and build greater 
sustainability.    

Getting back to that Ferrari – it’s getting ready 
for the next big race, parts are primed, connections 
are smooth and the practice run indicates fuel  
efficiency is spot-on to guarantee the next premier 
win at the lowest possible cost, no matter the  
track conditions! AFG 

Rookwood trial site (Huon  
Valley, Tas) being prepared for 
inter-row meadow mix and  
being sown by Dr Sally Bound, 
TIA. 

Figure 3. New technology for 
assessing yield, and quality will 
be evaluated at the Tatura 
SmartFarm's Sundial Orchard.




