
Increasing yield to deliver  
international competitiveness  

through sustainable resource management 
  



1.0 AIM 
 

Increasing class 1 yield is a key metric required if the citrus orchards are to be financially sustainable 

into the future. This required input from an expert citrus agronomist to ensure farms were using 

resources most efficiently.  

 

The aim of the project was to help improve natural resource management, improve the class 1 yield 

coming from farms and their international competitiveness, by engaging a citrus agronomic expert.  

 

 

2.0 BACKGROUND 
 

To help growers become internationally competitive by increasing class 1 yield on farms. Looking at 

production benchmarks it was felt that the group could significantly benefit from engaging with a citrus 

agronomic expert which would also have positive NRM benefits reducing water and fertiliser inputs 

particularly.  

 

 

3.0 DEMONSTRATION SITE/S DETAILS 
 

Site 1 characteristics – Taddei Orchards  

- Fine to course non wetting sands 

- Very difficult soils with extremely low water holding capacity and  CEC (cation exchange 

capacity) 

- The mean rainfall for Gingin is 630mm 

- No major problems with salinity or erosion  

- This 500 acre site has been managed as a commercial orchard for approximately 25 years.   

- This orchard is the largest citrus orchard in the Gingin area owned by Ned and Rob Taddei. 

The orchard has a wide variety of citrus and stone fruit and the owners have pioneered citrus 

growing in the area and have been the first to embrace new varieties and production 

techniques.   

 

Site 2 characteristics – Range View / O’Connors  

- Fine to course non wetting sands 

- Very difficult soils with extremely low water holding capacity and  CEC (same as Taddei 

Orchards) 

- The mean rainfall for Gingin is 630mm 

- No major problems with salinity or erosion  

- The property is 70 acres in total with 22 acres of citrus orchard planted. The orchard is relatively 

young, with the oldest citrus trees being 4 years old.  

- O’Connors are new to citrus orcharding and are very progressive in their thinking, embracing 

new orchard management techniques, including irrigation practices with soil moisture monitors, 

pruning practices and fertiliser practices with an ability to fertigate each one of their citrus blocks 

ensuring controlled and well managed nutrient applications.    

 

 

 

 

 



4.0 METHOD 
 

Benchmark yield for Nules crop – 2017 estimate of 50 tonnes/ha. 2018 goal of 55 tonnes/ha 

Benchmark yield for Hickson crop – 2017 estimate pick 15 tonnes /ha, cropped 30 tonnes /ha. 2018 

goal 20 t/ha marketable yield.   

 

Pablo set the fertiliser programs, nutrient requirement and frequency of application. Fertiliser was either 

broadcast, foliar sprayed or fed through a fertigation system. Fertiliser programs were crop specific and 

reflected the age of the trees (older trees requiring more fertiliser). It also catered for the different 

phenological stages within the season, NOT BY CALENDAR.   

 

Pablo discussed reducing frequency of nutrient applications, putting less on during each application but 

more frequently. 

 

Irrigation was monitored on farm with a soil moisture probe, as we needed to make sure nutrients stayed 

within the active root zone (0 to 300 mm deep) 

 

Taddeis annually test their bores / underground water for leaching. Nitrogen leaching has not been 

picked up in results over the years.  

 

Crop scouting was conducted to ensure pests such as scale or aphids didn’t negatively impact the crop. 

 

Pablo made crop recommendations through the different phenological stages of the plants growth. 

 

Leaf analysis will be taken and programs for the following season will be implemented.  

 

Crop estimates (yield / ha) will be assessed to see the impact of work conducted with growers and 

Pablo.  

 
5.0 RESULTS 

 
O’Connors 

 

 
Pablo at O’Connors with their Hickson crop in the background.  
 
Interestingly crop yield was down from season 2017 to season 2018 however there is good reason for 
this. The crop in 2017 was significant for the age of the trees, however not all the crop was marketed 



from 2017 due to issues such as size and colour. Approximately 70% of the 2017 season was marketed 
in comparison to and expected 90% marketable yield in 2018.   
 
Pablo helped to identify an iron deficiency issue with the Hickson crop which was tackled in spring 2017. 
As a general note, issues with tree crops can take multiple seasons to correct, they aren’t like vegetable 
crops which can be turned over rapidly with deficiencies corrected in short periods of time.  
 
The O’Connors have been very diligent in following Pablo’s advice and have seen some fantastic 
progress in tree growth, vigour, health and increases in class 1 yield across their orchard.  
With Pablo’s advice they have installed a fertigation system that has been a big contributor to the 
improvements on the orchard. They have also been very diligent in learning about and fine tuning their 
fertigation / irrigation scheduling using data from their Wildeye soil moisture probes. Pablo was able to 
give some great insights into what the soil moisture data meant and how to fine tune scheduling to 
maximise crop yields, reduce leaching and over watering, as well as under watering and associated 
crop stress.  
 
The two graphs below show soil moisture and electrical conductivity (EC). EC is being used as a proxy 
for nutrient (fertiliser) movement in the soil profile. The soil moisture graph below has been described 
as text book watering. It shows a good daily rise at 150mm, a strong rise at 300mm with a very small 
bounce at 600mm showing a very small amount of water moving to the deeper soil profile. A big rise 
can be seen on the 4th / 5th in soil moisture from a rain event, the trend lines on these days have been 
interpreted as showing a larger rise deeper in the profile as the profiles were well watered already (at 
the higher end of their limited water holding capacity as the soil profile is made up of sand).  

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
The graph above shows a small rise in EC with each daily watering indicating trees are being fed a 
small amount of nutrients each day, again a text book cycle. The big rise in EC is most likely due to a 
rain event. This EC trend represents an optimum use of nutrients in a very sandy soil which is very 
difficult to farm in. This demonstration of optimum nutrient use comes from the investment the grower 
has made in a newly installed fertigation system and a very diligent use of soil moisture data and 
weather forecasts.  
 
 
 
 



The graph below of EC is more reflective of a broadcast fertiliser regime, where a grower will physically 
broadcast fertiliser across the orchard. It shows fertiliser quickly leaches through the sandy profile where 
few nutrients are left until the next broadcast application. The two EC graphs very clearly demonstrate 
the “science” and absolute commercial return on implementing fertigation systems. Very clearly, 
fertigation is a key part of moving towards international competitiveness by ensuring crops are properly 
fed throughout their complete growing cycle. Limiting nutrients, limits crop potential and dollars in the 
bank.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 

    Checking out fertigation at the neighbouring blueberry farm 
Pablo looking at soil moisture       

 
Pablo was hands on during his visits, physically digging in orchards and looking at soil moisture. He 
described soil moisture as being one of the most basic yet one of the most critical elements to ensuring 
a profitable class 1 yield, yet this is often an overlooked management issue.  
 
Western Citrus Alliance through the project were able to visit a neighbouring blueberry farm that utilised 
a highly sophisticated fertigation system. The farm was run by Costas and demonstrated just how 
sophisticated some cropping systems are in managing their farm resources of fertiliser, water, labour. 
The Ag Tech that was employed in such a system was amazing to see. Pablo had been discussing with 
the group the need to fertigate crops and the visit showed just how sophisticated some companies have 
become with these systems.  
 
 

Taddeis 
 
The Clementine mandarin - Nules crop at Taddeis delivered around the 55T/ha. This variety is well 
suited to the Gingin area which has a similar Mediterranean climate to that of Spain, where Clementine’s 



have been widely planted as they do really well. Pablo helped with fine tuning the fertiliser / irrigation 
scheduling on the Nules block and the crop is looking good for harvest in 2018.  

 
Certain citrus varieties such as Clementine’s are well 
suited to the Gingin area.  Clementine’s seem to 
deliver a really good commercial crop without too 
much agronomic difficulty, they aren’t overly 
demanding on water, fertiliser or pruning and are 
great from an NRM point of view. The group had a 
visit from two Spanish plant breeders who are 
currently bringing in a new Clementine variety from 
Spain that may be well suited to the area. Kevin Lacy 
from DPIRD also attended with the group to lend his 
considerable citrus expertise.  
 
 
 

 
The Spanish visitors also demonstrated different pruning techniques they used in Spain, opening the 
tree canopy up considerably. This seemed to stimulate good crop yields, of uniform size with a much 
more open tree.  
 

 
 

A considerable amount of wood was removed from trees with this new technique. This new way of 
thinking was quite challenging for growers as it potentially increases labour costs (certainly in year one), 
potentially reduces yield in the first year and is a technique that hasn’t been used in WA before. However 
it is said to increase class 1 yield and size overall which is why it has been widely adopted in Spain. 
Pablo spent considerable time talking with the group about pruning as good pruning techniques are 
considered vital to improving the competitiveness or orchards.  
 
 

6.0 CONCLUSION 

 
With Pablo’s help and insights there were significant improvements made in increasing class 1 yield. 
Key to this was introducing more comprehensive fertigation processes, foliar applications, soil moisture 
management and introducing different pruning techniques. Pablo brought new insights (including 
natural resource management insights) to the group by sharing best practice ideas from over east and 
overseas.  These changes have helped improve the natural resource management on farm, of fertiliser, 
water, financial and human capital, as well as time. As natural resources are becoming scarcer, 
managing them well directly ties into the farms bottom line. This project has taken a big step towards 



driving international competitiveness on farm, however there is still a great deal of work to be done to 
help growers towards this goal.  
 
The previous graphs show the vast improvements in water and fertiliser management that can be 
achieved with fertigation and soil moisture monitors (eyes in the ground!). There have been 
demonstrated changes in practices through this project and new investments made by farmers such as 
fertigation systems. Through Pablo’s insights the project has also partly contributed to the development 
of a more sophisticated financial sensitivity analysis that was used with the group. This sensitivity 
analysis highlighted the cost benefit of improving practices on farm. The model fed in costs of picking, 
class 1 yield percentage, average price of class 1 product from markets, transport costs, packing cots 
and modelled returns for different average sizes of crops produced (the larger sizes of fruit receiving 
higher returns). This analysis was a real eye opener for producers and highlighted key drivers of 
business profitability.  
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