
Project overview

This project evaluated the potential of Agro-Thermal heat 
treatment to address challenges in wine grape production that 
are being magnified by increasing variability in temperature 
and precipitation.

The study assessed the impacts of the treatment, applied at 
different crop growth stages, on grapevine phenology and 
fungal and bacterial disease pressure in three vineyards over 
two growing seasons in the Okanagan Valley in BC.

The Agrotherm XT™ machine is a gas-operated, hydraulic fan 
heater system that is towed by a tractor at an operating speed 
of three miles per hour. Fans are located on both sides of the 
machine to simultaneously apply heat at 300 degrees Fahrenheit 
to the canopy of two rows at least six feet apart. The machine 
can be adjusted to target different canopy heights.

Results showed that the heat therapy had few beneficial effects 
on grapevine performance. With the exception of leaf greenness, 
most study effects happened during one but not both study 
years. The heat treatment did not cause visible damage to any 
parts of the grapevines.

Overall, the differences found after heat treatment were small, 
indicating that there is likely no overall positive or negative effect 
of heat treatment on vineyards in semi-arid environments such 
as the Okanagan 
Valley.

Farm Adaptation Innovator Program | research summary | April 2019 to September 2021

Geographic Applicability

■ Research site: Kelowna

■ Applicability: Okanagan and
Thompson-Nicola

Equipment Specifications

■ Agrotherm XT™ machine by
AgroThermal Systems®

■ Gas-operated, hydraulic fan heater
system applying a temperature of
300°F

■ Weight of 3,086 pounds with a full
gas cylinder

■ Towed by a tractor at 3 miles per
hour

■ Used in crop rows at least 6 feet
apart

Commodity Relevance

■ Wine grape producers

Practice Benefits

■ Heat therapy has few beneficial
effects on grapevine performance

Project Lead

■ Quails' Gate Estate Winery

Figure 1 Agrotherm XT™ machine

Agro-Thermal Heat Treatment of Grapevines in 
the Okanagan Valley



Key Findings

Heat treatment decreased leaf greenness 
and increased pruning weight.

A decrease in leaf greenness and an increase 
in pruning weight were observed in the Merlot 
and Chardonnay 2014 vineyards, the two sites 
where the trials took place.

The Merlot vineyard suffered winter damage 
before the heat treatment was applied, which 
made the increase in pruning weight a positive 
outcome for this vineyard. However, in other 
cases, increased pruning weight would not 
be considered beneficial because of the 
additional costs associated with pruning and 
vine maintenance.

Heat treatment on botrytis disease could not 
be evaluated.

A Chardonnay vineyard established in 2008 
was included in the study to test the effects of 
heat treatment on botrytis disease.

However, a natural botrytis infection did not 
occur in either year, and there was no disease in 
the treated or untreated rows. Powdery mildew 
may have the potential to be controlled by heat 
application, but an evaluation of impacts on 
this disease was not included in the study.

Heat treatment had no effect on crown gall 
incidence or Allorhizobium vitis soil abundance.

This was tested in the Chardonnay 2014 vineyard. 
The findings indicate that heat treatment is 
not effective to prevent crown gall disease of 
grapevines, likely because the short bursts of 
heat may not be enough to reach the location 
of the bacteria within the xylem and do not 
result in an induction of systemic response of 
the grapevine.

Figure 2 A tractor pulls the Agrotherm XT™ machine through the Chardonnay 2014 vineyard.



Table 1 Summary of significant impacts of Agro-Thermal heat treatment on two vineyards.

Merlot Chardonnay 2014

Leaf greenness (chlorophyll 
measurement) — tends to be lower 
in stressed plants

• 2019: Decreased from 38.9 to 37.6

• 2020: Decreased from 38.9 to 37.6

• 2019: Decreased from 38 to 36.4

• 2020: Decreased from 34.2 to 33.1

Pruning weight (kg/vine) — higher 
weight indicates more vigour

• 2019: Increased from 0.18 to 0.27

• 2020: Increased from 0.18 to 0.27

• 2019: Increased from 0.31 to 0.38

Berries (number per cluster) • 2019: Decreased from 109 to 95 Not significant

50% bloom Not significant • 2020: Delayed by one day

• 2021: Earlier by two days, but effect was
dependent on location in trial block

Berry weight (g) Not significant • 2020: Increased from 1.2 to 1.4 but did not
increase overall yield

Soluble solids content (°Brix) Not significant • 2020: Increased from 18 to 18.6

Fruitfulness (clusters/shoot) Not significant • 2021: Increased from 1.1 to 1.4

NOTE: While all metrics were assessed for both vineyards, this table only displays data where the observed impacts were significant. 
See the project report, Agro-Thermal Heat Treatment of Grapevines in the Okanagan Valley (2022), for complete data sets on all 
vineyards.



Research Team

■ personnel
Tanja Voegel 1, Portiaa McGonigal 1,
Louise Nelson 1, Chad Douglas 2

■ Organizations
1 UBC Okanagan Campus, Kelowna
2 Quails’ Gate Estate Winery,
Kelowna

Further Information

■ This research was conducted under
the Farm Adaptation Innovator
Program (FAIP).

■ Detailed results are available in the
full project report, Agro-Thermal
Heat Treatment of Grapevines in
the Okanagan Valley (2022) found
at bcclimatechangeadaptation.ca.

Disclaimer

Agriculture and Agri-Food Canada and the BC Ministry of Agriculture, Food 
and Fisheries are committed to working with industry partners. Opinions 
expressed in this document are those of the author and not necessarily 
those of Agriculture and Agri-Food Canada, or the BC Ministry of Agriculture, 
Food and Fisheries. The Government of Canada; the BC Ministry of 
Agriculture, Food and Fisheries; and their directors, agents, employees, or 
contractors will not be liable for any claims, damages, or losses of any kind 
whatsoever arising out of the use of, or reliance upon, this information.

Funding

Funding and in-kind support for this project has been provided in part 
by the Quails' Gate Estate Winery and the University of British Columbia, 
Okanagan Campus, and in part by the governments of Canada and British 
Columbia under the Canadian Agricultural Partnership, a federal-
provincial-territorial initiative. The program is delivered by the Investment 
Agriculture Foundation of BC.

research methods

The study was conducted in the vineyards of Quails' Gate Winery, 
a commercial winery located in the Okanagan Valley in Kelowna. 
Three vineyards — one Merlot (est. 1998) and two Chardonnay 
(est. 2008 and 2014) — were used. All vineyards were vertical 
shoot positioned trained vines, drip-irrigated, and leaves in the 
fruit zone were removed.

The Merlot and Chardonnay 2008 vineyards were divided into 
six and five blocks, respectively. Each block contained four rows. 
Two adjacent rows within each block were randomly selected 
for heat treatment, the remaining two rows were not treated 
(control). Five and four sampling vines were chosen randomly in 
one treated and one control row in the Merlot (60 samples total) 
and Chardonnay 2008 (40 samples total).

The Chardonnay 2014 vineyard was laid out in a randomized 
block design with each of the six experimental rows being 
assigned a block. Within each row there were two plots with 
three sampling vines in the middle and two guard vines on either 
end. Heat treatment was randomly applied to one plot per row 
and was compared to the control plots. Data was collected from 
the three sampling vines of each plot (36 samples total). All 
sampling vines were flagged to ensure data collection from the 
same vines each year.

An Agrotherm XT™ machine from Agro-Thermal Systems® was 
used to apply heat into the whole row or the individual treatment 
plots, according to the manufacturer’s instructions. The fans 
were directed to apply heat into the canopy. The speed of the 
tractor pulling the machine was 3 miles per hour.
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