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any advances pioneered 
by the dairy industry have 
improved winemak ing 
in the cellar, but when it 
comes to using flash or 

instantaneous heat, it all starts 
in the vineyard. Flash pasteuriza-
tion was first applied to milk in 
1933. Sixty years later, flashbake 
ovens made their debut and, 
shortly thereafter, the adoption 
of frost prevention and thermal 
pest control techniques for wine-
growing began making news.  

Fast forward two decades and 
you’ll find the latest generation 
of Thermal Plant Treatment (TPT) 
technology gaining interest from 
Oregon to Monterey. After three 
years of rigorous trials by Walnut 
Creek, Calif.-based AgroThermal 
Systems, trials show that patent-
ed flash heat treatments to vines 
are producing a host of benefits 
that extend well beyond the dis-
ruption of pest lifecycles. 

+ Using Thermal Plant 
Treatment (TPT), grow-
ers can proactively 
manage the growing 
cycle when vintage 
conditions are less than 
optimal.

+ TPT increases fruit set 
and yield while reduc-
ing chemical inputs 
needed to control rot 
and pests.

+ A three-year trial at 
Adelsheim Vineyard 
in Oregon shows 
improved tannin struc-
ture in wines from 
heat-treated sites.

+ Researchers are study-
ing the benefits of 
environmentally friendly 
techniques such as TPT 
for improving produc-
tion in the face of global 
warming. 

AT A GLANCE

Flash Heat Treatment 
Shown to Benefit 
Vines and Wine

AgroThermal’s TPT machine blows heated air onto the vine canopy to raise the  
temperature of clusters 12°F-15°F above ambient temperatures in the canopy. 

BY DEBORAH PARKER WONG

Trial results reveal improved fruit set and enhanced wine quality
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“There’s got to be a return on 
investment if you’re going to add 
additional passes or treatments 
to your farming practices,” said 
Art Dawson, Ph.D., science advi-
sor and a member of the board of 
directors at AgroThermal. “By giv-
ing Mother Nature a boost with an 
intense blast of heat that doesn’t 
damage the vine, growers have the 
means to proactively manage the 
growing cycle when vintage condi-
tions are less than optimal.”

Dawson advised AgroThermal 
in staging its initial vineyard trials, 
which began in 2012 in California, 
Washington and Oregon. He said 
he has seen a reliable and consis-
tent pattern of improved yields and 
a difference in quality in the fin-
ished wines wherever trials have 
been conducted. “By stimulating 
plant processes at peak times peri-

odically during the growing cycle, 
AgroThermal’s flash heat technolo-
gy goes well beyond ensuring even 
fruit set and higher yields.” 

Delivered by what amounts to 
an industrial-strength blow dryer 

that can be pulled or towed behind 
a small tractor, flash treatment rais-
es the ambient temperature of the 
canopy just long enough to improve 
set and help the vines hit crucial 
developmental milestones.  

HOT SPOT FOR VITICULTURE

As a viticultural tool, flash heat 
technology is elegant in that it 
uses heated air in conjunction with 
the plant’s own biological mech-
anisms to achieve the desired 
results.  Hot air (300°F) is blown 
onto the vine canopy at 25-100 
mph from a tractor-pulled heat-
ing unit traveling at 3-4 mph. It 
raises the temperature of clusters 
15°F-20°F above ambient tempera-
tures in the canopy and the heat 
dissipates back to ambient levels 
within 12-30 seconds.

Timing, frequency and the tem-
perature of passes are determined 
by the desired benefits being 
sought, as well as site and vintage 
conditions. In one trial, AgroTher-
mal used early morning treatments 

The AgroThermal unit produced by Clemens GmbH can be configured for use on 
vines, fruit trees and row crops.
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sey made seven to nine passes 
starting with flash treatments every 
two weeks, when shoots were 
about 6 inches high. During bloom, 
the vines were treated twice a 
week and then treatments were 
tapered back to once every two 
weeks, until verasion. 

AgroThermal results from 15 
trial blocks in California showed an 
average of 23.5% more berries per 
bunch, and Veysey saw an increase 
of 20%-40% across varieties, with 
Cabernet Sauvignon performing 
the best.  

He noted that while 2014 condi-
tions were early and dry, with low 
disease pressure, “TPT kills soft-
bodied critters like spider mites and 
leaf-hopper nymphs on contact, 
and it reduces pressure from pow-
dery mildew and Botrytis.” He’s 
adding an AgroThermal unit to his 
regime and will continue trials on 
sites across the 4,200 acres that he 
manages.

to bring clusters to an 85°F-95°F 
range for optimal fruit set, but 
found that treating clusters when 
they were at 70°F ambient temper-
ature produced the best results. 

According to AgroThermal presi-
dent Marty Fischer, fruit set has 
averaged 24% more berries per 
bunch over the last three years 
versus the control across some 
30 trials. In 2014, yields averaged 
31% more weight at harvest. The 
time and costs associated with 
increases in yield from flash treat-
ments range from 2 to 3 acres per 
hour, with operating costs ranging 
from $23 to $35 per acre per pass, 
respectively. 

IN THE FIELD

In 2014, viticulturist Shawn Vey-
sey ran an AgroThermal trial at 
Scheid Vineyards in Salinas, Calif., 
on a total of 20 acres planted to 
both red and white varieties. Vey-

David Paige of Adelsheim Vineyard 
conducted a three-year trial of the Agro-
Thermal system.
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The most extensive viticultural 
and winemaking trials have been 
done at Adelsheim Vineyard in Ore-
gon. There, winemaker David Paige 
and viticulturist Chad Vargas have 
run AgroThermal trials over a three-
year period, through 2014. Initially, 
Vargas was looking for a viticultural 
tool to address occasional years of 
poor set. 

He began using flash treat-
ments one week before bloom and 
repeated them weekly until berry 
set occurred. “In 2014 we were tar-
geting more phenolic development 
in the grapes, so we started treat-
ments on April 30, after seeing bud 
break mid-month, and treated every 
14 days through to set,” he said. 
Vargas noted that this approach 
didn't result in a yield increase. 
“This leads us to believe that there 

is a specific protocol for obtaining 
the set advantages that requires 
more frequent applications during 
the critical flowering period.”  

Once sensory evaluation of the 
finished wines was underway, 
Paige discovered another benefit: 
Double-blind tastings revealed dif-
ferences that appealed to Paige and 
his team, along with Philip Good-
band MW, who has assessed the 
quality of each vintage. 

GAINS IN WINE QUALITY

From a winemaking perspec-
tive, Paige wasn’t out to change 

detriment of quality.” Goodband 
also pointed to improved varietal 
flavor definition as a key organolep-
tic benefit.

Adelsheim will be soon run a 
second-generation AgroThermal 
unit, which was designed and pro-
duced by German manufacturer 
Clemens GmbH. Retail price for the 
unit is $47,500.

HARNESSING MOTHER NATURE

“This kind of heat shock doesn’t 
happen in nature,” said Fischer. 
“As a result, we’ve seen higher lev-
els of resveratrol in almost all our 
trial blocks and, depending upon 
the variety, we have also seen dif-
fering levels of various other chem-
istry including anthocyanin and 
other polyphenols.”

Dr. Kalidas Shetty, professor 
of plant sciences at North Dako-
ta State University, is studying 
the increased levels of bioactive 
compounds found in wines from 
AgroThermal-treated sites. Shetty, 
who is about halfway through his 
research, said, “The results thus 
far are interesting. We’re seeing 
increased levels of antioxidants and 
clear differences in the amounts of 
phenolic compounds.” 

He explained that a blast of 
instantaneous heat triggers an 
immune system response in the 
vine that releases secondary com-
pounds such as antioxidants, which 

the fresh-fruit flavors of his Pinot 
Noir; instead seeking differences 
in the tannin structure from treat-
ed vines, which he attributes to a 
higher percentage of seeds from 
the increased berry counts. “We’re 
seeing more vibrant flavors and tex-
tures from the treated sites,” Paige 
said. “And we can appreciate the 
role tannin, which seems less ripe 
in the right way, is playing in keep-
ing these wines fresh and lively.” 

Paige undertook the winemak-
ing trials in the spirit of “Let’s make 
sure we’re not doing any harm,” 
both to the cluster morphology and 
to flavors, but after assessing three 
consecutive vintages, he prefers 
the wines from the treated sites. 
“The difference is subtle enough, 
but there’s unanimity,” he said. “It 
was an unexpected outcome that 

piqued our interest and now that 
we’re confident with the results, 
we’re continuing to expand our tri-
als to blocks that are suited to this 
technique.”  

After blind tasting the three 
Adelsheim vintages across differ-
ent varieties, Goodband noted the 
greatest effect in Pinot Noir – one 
that can’t be written off as margin 
of error. “To a trained enologist, the 
treatments are making the kind of 
difference in the structure of the 
wines which reflects, not obscures, 
the terroir,” he said. 

“There’s an increase in yield due 
to improved fruit set, but not to the 

Both photos were taken around the start of veraison in a Pinot Noir vineyard in Farmington, Calif., owned by Bronco Wines. Treat-
ed rows (photo at right) showed 23% more berries per bunch and weighed 30% more per bunch vs. the control (left).
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protect the vine and, in turn, have 
health benefits to humans. “Nature 
is incredibly efficient and these 
are common mechanisms that we 
see at work both in plants and in 
humans,” he said. 

Using double-blind assays, Shet-
ty has evaluated two Adelsheim 
vintages and will be completing the 
study with wines from California 
and New Zealand.

WEIGHING THE BENEFITS

Researchers in France and 
across Europe are looking at the 
benefits of environmentally friendly 
techniques such as TPT for improv-
ing production in the face of global 
warming.  

At the University of Bordeaux, 
Drs. Serge Delrot and Grego-
ry Gambetta, who specialize in 
studying genomic reactions to 
environmental input, have begun 
investigating how genomes react 
to instantaneous heat and how it 
effects plant growth, fertility, aro-
matic differences and aspects of 
wine quality. 

“Delrot and Gambetta are among 
researchers at a dozen universities 
expressing interest in studying the 
technique,” Fischer said.

Although the full extent of the 
benefits that can be derived from 
TPT may be a few years down the 
road, in the short term, the tech-
nique is proving to be a proactive 
viticultural tool that has an upside 
for wine quality.

“Assuming there’s  market 
demand, growers will be able to 
improve their revenue per acre 
if they can sell the extra yield,” 
AgroThermal’s Dawson said. “And 
there’s also added value that can be 
derived from monetizing the gains 
in wine quality.”

Deborah Parker Wong is the 
Northern California editor for The 
Tasting Panel magazine, and a long-
time contributor to Vineyard & Win-
ery Management. She earned her 
WSET Diploma in 2009.
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