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I N T E L L I G E N T  WAT E R  U S E
Water scarcity is a global problem and record droughts are 
affecting many of the world’s wine regions. In the vineyard, 
technology is being used to accurately define vine water 
needs, which means reduced wastage and more efficient use 
of water and energy.
Starting with the idea of water use optimisation, New Zealand 
agritech company Croptide created a smart watch for plants. 
The team developed a water stress sensor and conducted 
trials with key industry partners including Cloudy Bay, 
Indevin/Villa Maria and Pernod Ricard Winemakers. Early 
versions of the sensors were finetuned to create the latest 
version – a palm-sized device fitted directly to the vine.
Lightweight, easy to receive and install, the sensors capture 
data to build a specific view of vine water stress and therefore 
water requirements for each vine. As a result, water usage can 
be allocated with greater precision and less waste. The next 
round of trials include working with growers in Europe and 
across the USA.

Bringing technology and tradition together in perfect harmony hits the 
right note for the future of wine. From smart watches for vines to self-
driving tractors, technology is helping producers improve their green 
credentials while focusing on what they do best – creating a delicious, 
sustainably produced glass of wine, writes Simone Madden-Grey. VT R A D I T I O NT E C H N O L O GY

At Wynns Coonawarra Estate, managing the “crop to drop” 
ratio is achieved using technology that integrates soil moisture 
monitoring with site weather forecasting. Data analysis then 
drives irrigation scheduling to deliver an efficient allocation 
of water for each vine. In conjunction with weather forecasts, 
vineyard management is also guided by a range of technology 
including artificial intelligence, machine learning and real-
time digital analytics. Tasks such as scheduling irrigation in 
response to weather events and vine needs, pest and disease 
management and crop development predictions are all 
informed by data captured through this technology. 

S M A RT  M ACH I N E S
In Marlborough, Smart Machine and Pernod Ricard 
Winemakers have worked together to develop Oxin, the 
world’s first fully autonomous, multi-tasking vineyard tractor. 
Pernod Ricard Winemakers are currently trialling an Oxin 
machine in Australia, in addition to the nine machines 
operating in ☞ 
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☞ Marlborough. The design of the alternative tractor, or 
smart machine, includes several environmental benefits.
Soil compaction is significantly reduced by replacing 
traditional tractor tires with tank-like tread. Despite carrying a 
4.5T machine, the soil compaction from the Oxin is less than a 
human walking down a vineyard row. Less compaction means 
healthier soil, healthier vines and better water retention 
capability, ultimately reducing water allocated to irrigation.
The smart machine also incorporates the latest in electric 
technology while anticipating future technology advances. 
Currently powered by diesel, it is envisaged the machine 
will switch to electricity when battery capability is sufficient 
to power heavy vineyard machinery. In the meantime, the 
machine is equipped with electricity-powered implements 
for carrying out multiple vineyard operations simultaneously. 
Activities such as leaf defoliating and trimming can occur at 
the same time as spraying and mowing. Multi-tasking in this 
way means fewer row passes, reduced soil compaction, lower 
fuel usage and fewer emissions.
Data captured by the Oxin smart machine provides ample 
opportunity to streamline vineyard operations and integrate 
real-time operational data into business and planning 
decisions. The environmental benefits range from efficient 
use of natural resources through to enhanced staff wellbeing, 
starting with increased engagement and fewer repetitive tasks.

D I G I TA L  E Y E S
Additionally, Pernod Ricard Winemakers have attached a 
special camera, or digital eye, to the Oxin machines. Cropsy 
Technologies in New Zealand developed a camera that uses an 
artificial intelligence computer vision system to create a virtual 
map of every plant, leaf, shoot, bud, bunch, cane and trunk in 
the vineyard. This is done by scanning individual vines as the 
tractor moves down the row. 
Detailed data from the cameras can be used to monitor crop 
development or areas of concern with greater accuracy in 
order to manage resources and emissions. Examples include 
identifying the optimal number of row passes to reduce fuel 
usage and emissions, efficient water use, early-intervention 

disease or pest management, and productive allocation of 
labour resources.
De Bortoli Wines in the Yarra Valley is trialling the Bitwise 
Agronomy Greenview camera system. Cameras mounted 
on vineyard equipment capture data that is wrapped up 
to an interactive dashboard, which can also function as a 
forecasting tool as the databank increases. In this way, data 
can be used to predict yields and quantify yield variability, 
as well as reducing manual tasks such as walking the rows to 
count missing vines.

I N  T H E  S K Y
Moving from the ground to the sky, drones are gathering 
increasingly specific data about the state of vineyards. Penley 
Estate in Coonawarra has worked with Airbone Logic to make 
the most of advances in drone technology, improved pixel 
resolution, satellite imagery and machine-assisted learning 
in order to provide detailed mapping of vineyards down 
to individual vines. The library of data created expedites 
proactive rather than reactive vineyard management.  

E F F I CI E N T  E N E RGY
Solar panels, living roofs and innovative cellar design are 
some of the tools used by wineries for energy efficiency. 
Adding to the toolbox is new technology developed by Winely 
in New Zealand. The Winely sensor provides real-time data 
during fermentation. From Brix to fermentation temperature 
and everything in between, the sensor takes readings that 
are rolled up to a real-time view that assists earlier decision 
making during the fermentation process. Furthermore, 
energy allocation for routine activities such as pumping over 
can also be assessed and adjusted for greater efficiency based 
on the sensor data.

I N N OVAT I V E  F O R M ATS
Outside the winery, a flat eco-bottle designed and created by 
Packamama is one of the newest pieces of packing technology to 
enter Australia. Accolade’s Banrock Station and the Taylors One 
Small Step range are piloting the new format at First Choice and 
Liquorland stores.
Accolade’s Sandy Mayo says they worked closely with 
Packamama to bring the eco-bottle to market. They were the 
first wine company to launch the packaging format at scale, 
first in Scandinavia and the UK, before bringing the eco-bottle 
to Australia.
The trial with Banrock Station is going well according to Mayo, 
and making the bottle entirely from recycled materials offers 
an important option for buying wine in a sustainable format. 
Mitchell Taylor of Taylors Wines says the response to the trial has 
been so successful that Sauvignon Blanc and Rosé will be added 
to the existing One Small Step Chardonnay and Shiraz.
The closed-loop model for the eco-bottle means that recycled 
PET plastic is used to create the bottle and without the cap, the 
bottle can be returned to residential recycling. Moreover, less 
energy is used to recycle the plastic and at 83 per cent lighter than 
many glass bottles, the eco-bottles use significantly less fuel for 
transportation, lowering emissions associated with the format. 
The slim design fits into bags and backpacks for camping, hiking 
and outdoor activities, and being plastic makes it suitable for 
events where glass is prohibited, including boating and outdoor 
festivals. The final result is a reimagining of the traditional glass 
bottle to include a number of new, eco-friendly features.
Together, technology and tradition form an undeniably strong 
foundation in sustainable winemaking. Accessing data in a 
meaningful way, harnessing energy-saving tools and rethinking 
packaging are just some of the ways technology is helping to 
preserve the tradition of making wine. l

THE ENVIRONMENTAL 
BENEFITS RANGE FROM 
EFFICIENT USE OF NATURAL 
RESOURCES THROUGH 
TO ENHANCED STAFF 
WELLBEING, STARTING 
WITH INCREASED 
ENGAGEMENT AND FEWER 
REPETITIVE TASKS.

The Bitwise Agronomy Greenview 
camera system captures data that 
is wrapped up to an interactive 
dashboard and can be used to predict 
yield, among other things. 

(top two) Oxin is the world's 
first fully autonomous 
vineyard tractor.  
(bottom two) Croptide's 
water stress sensor fits 
directly to the vine.


