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Three-year outcome for pears 
This project is building knowledge needed to better 
understand and determine crop load relationships 
and investigate new solutions that deliver an optimal 
combination of thinning technique, irrigation strategy, 
training system, planting density and rootstock  
selection to minimise biennial bearing and maximise 
fruit quality (i.e., colour coverage and intensity) and 
yield (i.e., size and fruit number).  

Latest research findings – crop 
load targets in blush pears 
The negative relationship between fruit number and 
fruit size is well known and orchard fruit are primarily 
thinned to avoid producing small fruit. Conversely, 
thinning too hard can result in over-sized fruit and 
storage problems. Blush pear cultivars ‘ANP-0131’ 
and ‘ANP-0118’ (marketed as Rico® and Lanya®,  
respectively) require crop load management to  
ensure good colour development and to avoid  
biennial bearing. Light is required by both cultivars 
for colour development and fruit should be thinned 
to one or two per cluster to avoid shading and ensure 
good blush coverage. 

At present, fruit size targets of 150–260g for 
‘ANP-0131’ and 110–180g for ’ANP-0118’ have been 
suggested. Aiming for fruit sizes of 190g and 150g 
of each cultivar respectively translates to fruit  
diameters of 71 and 63mm. Weight of pears increases 
steadily with increasing diameter until fruit are  
approximately 40mm at which point r weight begins 
to increase rapidly with increases in diameter.  

Finding the optimal balance between orchard design, 
tree physiology, genetical relationships and ongoing 
management strategies (thinning, irrigation, sun 
protection) to deliver improved yields and more  
consistent packouts is the focus of the PIPS3  
Program’s Developing smarter and sustainable pear 
orchards to maximise fruit quality, yield and labour 
efficiency (AP19005) project.  

The project’s core research site, Agriculture 
Victoria’s Tatura SmartFarm experimental orchard, 
is also host to PIPS3 Program research projects 
AP19002 (IPDM practices) and AP19006 
(Sustainability & soil heath practices) where the  
individual outcomes of all three are being evaluated 
for their cumulative impact upon overall sustainable, 
productive and profitable orchard system outcomes.   

Optimising ‘climate-smart 
pear’ relationships   
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Mapping crop load relationships is  
opening the way to set fruit numbers  
to achieve desired yield.
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Exposed fruit (top) shows 
higher colour development 
than the shaded portions of 
fruit (below).

The past and the future:  
University of Melbourne intern 

Asha Gould takes canopy  
radiation interception  

measurements using a light 
trolley in the pears, a far more 

laborious method than the new 
Cartographer™ (page 41).
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Relationships between fruit  
diameter and fruit weight for 
'ANP-0131' and 'ANP-0118'.
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If regulated deficit irrigation is implemented, it is  
at this time (when fruit reach ~ 40 mm diameter, 60 
to 70 days after full bloom) that wetting up the soil 
profile and returning to "full" irrigation practices is 
recommended to avoid fruit size penalties. 

Relationships between fruit number and  
fruit size have been investigated in the Rootstock 
Experiment at the Tatura SmartFarm. Trees in this 
experiment are grown with four leaders and trained 
to an Open Tatura trellis with tree and row spacings 
of 1 and 4.5m respectively, i.e. a tree density of  
approximately 2200/ha. Data from the last five  
seasons predicts that fruit numbers of 220,000 per 
ha (‘ANP-0131’) and 130,000 per ha (‘ANP-0118’) will 
result in mean fruit weights of 190g (‘ANP-0131’) 
and 150g (‘ANP-0118’).  

Potential fruit size is affected by net  
photosynthetic capacity of a tree. Consequently, 
predictions of fruit weight are improved by use of ‘crop 
load’ rather than fruit number. ‘Crop load’ is calculated 
by normalising fruit number for a surrogate measure 
of photosynthetic capacity. Commonly, fruit number 
has been normalised by trunk cross-sectional area. 
However, canopy radiation interception is a more  
direct estimate of photosynthetic capacity and has 
been shown to be a better normalising factor. In the 
Rootstock Experiment, normalising fruit number for 
canopy radiation interception explained an additional 
10 to 15 per cent of the variance in fruit weight 
compared to fruit number alone. 

Accurate measurement of canopy radiation 
interception by growers on a large scale is not  
practical. An alternative to measuring canopy radiation 
interception, is currently being investigated by this 
project and the aligned PIPS3 project Advancing 
Sustainable and Technology Driven Apple Orchard 
Production Systems (AP19003). In collaboration 
with Green Atlas, the relationships between canopy 
radiation interception and tree size and canopy  
density measured with LiDAR sensors mounted on 
the Cartographer™ mobile platform will be examined 
for various training systems. The ability of LiDAR 
measures of tree geometry to improve predictions 
of fruit weight will be determined. Coupled with  
the Cartographer’s™ ability to assess fruit number, 
growers could then map desired fruit numbers per 
tree and thinning requirements to target optimum 
yield and fruit size. AFG

Relationship between fruit 
weight and number of fruit  

per hectare. 

 

Relationship between fruit 
weight and crop load (number 

of fruit per ha normalised for 
fractional canopy radiation  

interception (RI)). 

…growers could then map desired 
fruit numbers per tree and thinning 
requirements…
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