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Charlotte Oliver Ph.D.
Viticulture Regional Extension Specialist
Western Campus
Grand Junction, CO

viticulture.colostate.edu

Viticulture

Amateur Winemaker Workshop

Learn more about CSU’s Principles of Community 
and our Land Acknowledgement at col.st/0WMJA.

Colorado State University Extension is an equal 
opportunity provider. 

Colorado State University does not discriminate 
on the basis of disability and is committed to 
providing reasonable accommodations. 

CSU’s Office of Engagement and Extension 
ensures meaningful access and equal 
opportunities to participate to individuals 
whose first language is not English. 

Colorado State University Extension es un 
proveedor que ofrece igualdad de oportunidades.

Colorado State University no discrimina por
motivos de discapacidad y se compromete a 
proporcionar adaptaciones razonables.

Office of Engagement and Extension de CSU 
garantiza acceso significativo e igualdad de 
oportunidades para participar a las personas 
quienes su primer idioma no es el inglés.

Equal Opportunity, Access, 
and Nondiscrimination
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Virginia wine industry 
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Washington wine industry 
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• First position of its kind at CSU – 50% CSU, 50% industry (YOU)

• Role – Anything pertaining to outreach
– Workshops, webinars, factsheets, grower forums/interactive spaces
– On-site consultations and issue follow-ups
– Assist local extension offices with grape questions and training
– Research areas that can’t be addressed by Dr. Caspari

What is the Viticulture Extension 
Specialist?
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Viticulture -

Viticulture – The science and study of growing    
grapes
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• Vitis vinifera

• Two subgenera
– Euvitis – 38 chromosomes
– Muscadinia – 40 chromosomes

• Deciduous liana with loose bark and 
alternating, lobed leaves

• Found in temperate regions worldwide

• Dual domestication assumed 11,000 yrs ago

• Interbreeding is common

What is a grape?

Graphic courtesy of Wine Folly

Graphic courtesy of The Grapevine

What is a grape?
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Graphic courtesy of The Grapevine

What is a grape?
Vitales

Graphic courtesy of The Grapevine

What is a grape?
Vitales
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Graphic courtesy of The Grapevine

What is a grape?
Vitales

Interbreeding is 
common!

SO MANY KINDS OF GRAPES
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SO MANY KINDS OF GRAPES

So many rootstocks!
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Global Grape Production

Graphs Courtesy of OIV (www.oiv.int/what-we-do/global-report?oiv)

• 1st – Spain (930)
• 2nd – France (783)
• 3rd – China (753)

• 4th – Italy (728)
• 5th – Turkey (402)
• 6th – USA (385)

In kha

Graphs Courtesy of Stocking blue, USDA
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Graphs Courtesy of Stocking blue, USDA

Graph Courtesy of NY Times (https://archive.nytimes.com/www.nytimes.com/interactive/2013/07/07/business/a-nation-of-wineries.html)
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Colorado Grape Production

Graphics Courtesy of CWIDB

• Approx. 780 ac total
• Av. vineyard is 5 ac
• Median vineyard is 3 ac
• Primarily European varieties
• ~$1900 a ton

– More for European, less for modern varieties

• Range of 1-3 ton per ac
– Modern varieties closer to 5-6 t/ac
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Colorado Grape Production

Graphics Courtesy of CWIDB

• Approx. 780 ac total
• Av. vineyard is 5 ac
• Median vineyard is 3 ac
• Primarily European varieties
• ~$1900 a ton

– More for European, less for modern varieties

• Range of 1-3 ton per ac
– Modern varieties closer to 5-6 t/ac

Colorado Grape Production

Graphics Courtesy of Colorado Wine Industry Development Board
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Grapes in Colorado are grown 
between 4,000-7,000 ft in elevation

Elevation
Climatic Requirements
• Minimum requirements

– GDD – cultivar dependent 
– Frost Free Days = 150-180 days

• Colorado grapes are at 4,000-
7,000 ft elevation

– Temperatures decrease as 
elevation increases

– Fewer frost-free days
– GDDs is not always too low
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Grapes in Colorado are grown 
between 4,000-7,000 ft in elevation

Elevation
Climatic Requirements

> 4000
> 2200

• Minimum requirements
– GDD – cultivar dependent 
– Frost Free Days = 150-180 days

• Colorado grapes are at 4,000-
7,000 ft elevation

– Temperatures decrease as 
elevation increases

– Fewer frost-free days
– GDDs is not always too low

Climatic Requirements

29

30



8/4/2026

16

Climatic Requirements

• All of the state is high elevation
– 4,500 – 7,000 ft in absolute elevation
– Deep cold winters

• Soils are basic, can be high in calcium sulfates and carbonates, and 
are highly variable

Unique climatic conditions
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• All of the state is high elevation
– 4,500 – 7,000 ft in absolute elevation
– Deep cold winters

• Soils are basic, can be high in calcium sulfates and carbonates, and 
are highly variable

Unique climatic conditions
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• All of the state is high elevation
– 4,500 – 7,000 ft in absolute elevation
– Deep cold winters

• Soils are basic, can be high in calcium sulfates and carbonates, and 
are highly variable

Unique climatic conditions

Soil –
pH – 5.8-6.8
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Season Snapshot
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HEADLINE COPY GOES HERE

OctSeptAugJulJunMayAprMarFeb
WeekWeekWeekWeekWeekWeekWeekWeekWeek

432143214321432143214321432143214321Phenology
Budswell

Budbreak
Shoot elongation

Bloom
Fruit development

Veraison
Harvest

Vine Management Activities
Pruning

Shoot thinning
Soil sampling

shoot positioning
Leafpulling

Cluster thinning
Suckering

Skirting/hedging
Petiole sampling

Bird netting
Harvest

Hilling
Irrigation

Scouting Targets
cutworms

powdery mildew
japanese beetle

botrytis bunch rot
sour rot

leafhoppers
mealybugs
crown gall

Vineyard Establishment
Site selection

soil testing
Soil amendment
Cover crop prep

Vineyard site prep
plant new vines

Vineyard Infrastructure
Irrigation maintenance

Trellis maintenance

NovOctSepAugJulJunMayApr

HarvestBloomBudbreak

Shoot thin

Leaf pull

Shoot positioning

Suckering

Hedging

Bringing the shoot number 
down to 3-5

Shoot thinning
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NovOctSepAugJulJunMayApr

HarvestBloomBudbreak

Shoot thin

Leaf pull

Shoot positioning

Suckering

Hedging

Removing leaves on the 
eastern side

Leaf Pulling

NovOctSepAugJulJunMayApr

HarvestBloomBudbreak

Shoot thin

Leaf pull

Shoot positioning

Suckering

Hedging

Removing shoots from 
around the vine trunk

Suckering
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Let’s Head Outside!

Charlotte Oliver Ph.D.
Viticulture Regional Extension Specialist
Western Campus
Grand Junction, CO

viticulture.colostate.edu

Integrated Pest Management

Four Corners Grape Symposium
Apr. 8, 2026
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How Do you get started with 
Pest management?

1. Know what pests and diseases are in your vineyard
2. Evaluate what chemicals are available
3. Build programs one at a time
4. Combine your programs
5. CALIBRATE and get to work!

How Do you get started with 
Pest management?
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1. Know What Is In Your Vineyard

Powdery mildew
Botrytis bunch rot
Sour rot**

Black rot
Ripe rot
Phomopsis

Downy 
mildew
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Powdery Mildew

Grape phylloxera
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Grapevine Leafroll Disease

Crown Gall
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• Powdery Mildew
• Leafhoppers
• Grape Berry Moth
• Grape Mealybug

1. Know What Is In Your Vineyard

Example - Powdery Mildew
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• Optimum growing conditions 
are 65-85 ⁰F, shady, with higher 
relative humidity (50-95%)

• Multiple cycles a year
• “Goldilocks Fungus”

– Not too hot, not too cold, not too 
dry, not too bright

• Ontogenic resistance

Example - Powdery Mildew

VS

• Optimum growing conditions 
are 65-85 ⁰F, shady, with higher 
relative humidity (50-95%)

• Multiple cycles a year
• “Goldilocks Fungus”

– Not too hot, not too cold, not too 
dry, not too bright

• Ontogenic resistance

Example - Powdery Mildew

VS
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Example - Leafhoppers

• LOTS of different insects in the 
same family but all managed 
the same

• Mostly cosmetic until it’s not
• 2-3 generations a summer
• THRESHOLDS

– Start 4 weeks after budbreak
– ~ 10-20 nymphs per leaf

Example - Leafhoppers
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Example – Crown gall

Symptom Confusion!

Image courtesy of Nicole Gauthier, UKImage courtesy of Ontario Grape IPM
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Image courtesy of Ontario Grape IPM

Paraquat 
droplets

Grape black 
rot

Image courtesy of Nicole Gauthier, UK

Symptom Confusion!

Image courtesy of Karen SnoverImage courtesy of Jason Hooper, MSU Extension

Symptom Confusion!
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Image courtesy of Karen SnoverImage courtesy of Jason Hooper, MSU Extension

Japanese 
Beetle

Stress

Symptom Confusion!

2. Evaluate what chemicals are 
available
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PeachGrapeAppleActive 
Ingredient NotesMaxIntervalRateMaxIntervalRateMaxIntervalRatePHIFRACProduct

3 ap or 
31.5 
floz14-21

8.6-10.5 
floz

4 ap or 
28 floz7-10

5.5-7 
floz307BenzovindiflupyrAprovia1

Table and wine have diff. 
rates. cause leaf injury on 
Vitis labrusca and V. labrusca 
hybrid grape varieties

3 ap or 
15 floz7

5 
floz

3 ap or 
15 floz104-5 floz

3 ap or 
15 floz75 floz

0 or 
14 3

Mefentridluxonaz
oleCevya2

Max. 4 FRAC 11 a year, 
concords are sensitive

4 ap or 
15.2 floz7-14

2.5-
3.8 
floz

6 ap or 
23 floz14-213-3.5 floz

4ap or 
10.5 
floz10-14

2.5-
2.9 
floz

1 or 
1411TrifloxystrobinFlint Extra4

20-100 gal water4 ap7-146.4 floz4 ap  7-14
6-8 
floz14U13FlutianilGatten5

DOES NOT PLAY WELL 
WITH OTHERS, no stickers, 
sulfur, captan, copper, some 
insecticides. .10-14

1-2 
gal.101-2 gal.10-14

1-2 
gal0.oilJMS Stylet Oil7

additional REI for trying canes
5 ap or 
34 floz7-14

6-10 
floz

5 ap or 
34 floz12-216-8.6 floz

0 or 
457 & 3

fluopyram & 
tebuconazole

Luna 
Experience8

DO NOT SPRAY ON APPLES 
OR CONCORD

4 ap or 
56 floz7

12-
14 
floz

4 ap or 
56 floz10-21

12-14 
floz

0 or 
14  11 & 3

Azoxystrobin & 
DifenoxonazoleQuadris Top12

DO NOT SPRAY ON 
CONCORD or APRICOT. 
Heat concerns7-14

10-
20 lb7-143-10 lb7-14

10-20 
lb0M2sulfur

Microthiol 
Disperss16

2 ap or 
6.8 oz14

3.4-6.8 
oz

1 ap or 
6.8 floz146.8 oz

3 or 
14U6CyflufenamidTorino 17

DO NOT mix with oil
2 ap or 
30.8 floz7-14

15.4 
floz

3 ap or 
46.2 
floz14-21

10.3-15.4 
floz

7 or 
14U8MetrafenoneVivando18
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3. Build programs one at a time

• Focus on:
– Growth stage of the host and the pest
– FRAC codes not Product names

3. Build programs one at a time
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What’s in a name?

What’s in a name?
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What’s in a name?

• FRAC
– www.frac.info/home

• Group materials by how they 
work – MODE OF ACTION (MOA)

• Rank pathogen resistance risk
• Goal - assist in MOA rotation 

and resistance management

Fungicide resistance action 
committee
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• Focus on:
– Growth stage of the host and the pest
– FRAC codes not Product names
– “Critical Window” – BLOOM
– Your time commitment

3. Build programs one at a time

4. Combine your programs
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Fungicide resistance is wide-spread

66%
resistant

23%
sensitive

11%
both

BC CA OR PA VAWA WIIN MI NM NY OHGA ID

framenetworks.wsu.edu 
fungicide resistance dashboard
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Multiple resistance
Multiple resistance

11%
both

2%
17%

19%62%

Both sensitive

FRAC 11 resistant, 
FRAC 3 sensitive

FRAC 11 sensitive, 
FRAC 3 resistant

Both resistant

FRAC 7 resistance

0.001 0.01 0.1 1 10 100

SE-7A

CA5B

LAR1B

HO1

E1-101

CAT1

SE-25B

BPPQ18.5

KE1B

AR7B

AR8B

MEN8B

WV11A

OK1B

SUV2B

BR1B

LAR4B

PFV-6A

µg/ml

Luna Privilege (Fluopyram)

Slide courtesy of Walt Mahaffee, OSU

5. CALIBRATE and get to work!

83

84



8/4/2026

43

• What do you need?
– Worksheet or paper
– Water
– Backpack sprayer
– Measuring cup
– Stopwatch or app
– Optional:

o A friend 
o Anemometer 

LET’S CALIBRATE!  
• What you will need to collect

– Walking time

– Flow rate/Volume sprayed during 
walking
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Questions?

VITICULTURE EXTENSION 
COLORADO STATE UNIVERSITY

Sign-up for Viticulture Extension updates!

Learn more about CSU’s Principles of Community and our 
Land Acknowledgement at colostate.edu.  

charlotte.oliver@colostate.edu
learn.colostate.edu/viticulture/
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