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STAGES OF VINEYARD GROWTH
• DORMANT: December – March

• BUD BREAK TO BLOOM:
March- May
• BLOOM THROUGH FRUIT SET:
June-July
• FRUIT SET THROUGH
HARVEST: July-October
• POST HARVEST: OctoberNovember
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CULTURAL PRACTICES IN VINEYARDS
•
•
•
•
•

VINE & COVER/WEED MANAGEMENT
PEST/DISEASE MANAGEMENT
SOILS & FERTILIZATION
SEASONAL MANAGEMENT
HARVEST
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VINE MANAGEMENT
• PRUNING
 Generally during the dormant period
 Occasionally summer pruning used
 Prunings burned or mowed/chopped
• TRAINING
– Shaping vines for best production
– Opening canopies for light penetration
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VINE MANAGEMENT
• PLANTING - GRAFTING
– During January-February
– Some grafting in late spring or fall
• THINNING
– Occasionally for quality
– Table grapes use hormone sprays every
season
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PEST MANAGEMENT
•

Integrated Pest Management (IPM)
• A system of pest/disease management
based on counts of populations and
treatments to prevent economic damage
• Basic steps:
1) ID Pest/disease
2) Monitor/count population (using field or
lab counts, traps, weather/simulation of
conditions)
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PEST MANAGEMENT
3) Control:
a. Cultural (fertilization, removal,
modify environment, etc)
b. Biological (monitor &
encourage native predators, or
introduce bio-control
organisms)
c. Chemical (selective
treatments, which do not affect
predators, are best)
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Organic growers need to use all the IPM steps
(outlined in advance in a Farm Plan). They
have tight restrictions on pest control
materials, fertilizers and soil amendments.

Organic Materials Review Institute
– private, non-profit; reviews
materials for organic use
Example of USDAaccredited certifying agent

Only certified operations may label
products or ingredients as organic
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and use the "USDA Organic" seal

CONVENTIONAL PEST
CONTROL
• Often field personnel sell the spray materials – this
has been controversial for many years (should
doctors sell the drugs they prescribe?), but
probably will not change.

• Usually this results in going directly from Step 1 (ID
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of pest/disease) to Step 3a (chemical control)

Studies in the past
– using IPM has
resulted in
pesticide
reductions:
• 58% in apples (1)
• 85% fewer organo phosphates in apples & pears (2)
• 35% reduction in pesticides under special Food
Quality Protection Act review in wine grapes, (3)
• A long-term goal of 75% reduction of
organophosphates and pyrethroids on 100,000
acres of walnuts (4)
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Most (but not all) of the materials applied are
much safer than those in use in the past, and
they get safer every year
•
•
•
•

Reduced Risk Pesticides - 1993
Biopesticides - 1994
Food Quality Protection Act - 1996
Exempted Products - 2000
Less disruptive to
beneficial insects
& safer for the
environment
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A NEW ERA

•Reduced Risk Pesticides – this 1993 initiative
provided incentives to encourage the
development and registration of pesticides that
present lower risks to public health and the
environment, and to encourage the replacement
of higher risk pesticides in the marketplace.

•Biopesticides – US EPA established the
Biopesticide and Pollution Prevention Division
in 1994 to review and register biopesticides.
Biopesticides are classes of pesticides derived
from natural materials found in certain animals,
plants, microbial organisms, and minerals.
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A NEW ERA
Food Quality Protection Act - With the
enactment of the Food Quality Protection Act
(FQPA), Congress presented EPA with the
enormous challenge of implementing the
most comprehensive and historic overhaul of
the Nation's pesticide and food safety laws
in decades. The FQPA amended the Federal
Insecticide, Fungicide, and Rodenticide Act
(FIFRA) and the Federal Food Drug, and
Cosmetic Act (FFDCA) by fundamentally
changing the way EPA regulates pesticides.
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A NEW ERA
(FQPA) Some of the major requirements include
stricter safety standards, especially for infants and
children, and a complete reassessment of all
existing pesticide tolerances.
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A NEW ERA
• Exempted Products - California Code of
Regulations (CCR) section 6147 establishes an
exemption from the requirements of Food and
Agricultural Code (FAC) Division 7 for pesticide
products containing certain substances or
classes of substances. These food grade
materials (i.e. vegetable oils, herb extracts, etc.)
have been determined to be essentially
harmless. This opens the door for development
of many new, safer materials. See:
http://www.cdpr.ca.gov/docs/inhouse/calcode/25.htm
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TYPES OF PESTS
• Primary Pest – the main
pest/disease of the crop,
usually occurs wherever it is
grown, and occurs every year
• Secondary Pest – a pest that is
created by sprays for the
primary pest, or that occurs
once in a while. Often the
killing of natural predators of
the main pest results in 2°
pests. Sometimes more money
is spent on these than with the
1° pest.
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PRIMARY PEST OF GRAPE
The grape leafhopper is a common insect in the
regions of California. This relative of aphids feeds
by sucking the fluids from leaves, and can
defoliate vines at high levels. When this occurs,
fruit is subject to sunburn and poor ripening from
stress to vines. The adult moves from vegetation
near the vineyard in the spring, mates, lays eggs
on the leaves, grows, molts, and emerges as an
adult moth every 28+ days.
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Grape Leafhopper
There are 2-3 generations per
year in the North Coast of
California. This results in 1-2
insecticide sprays per season.
Some areas also have the
variegated leafhopper, which
can be even more difficult to
manage.
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PRIMARY DISEASES OF GRAPE
• POWDERY MILDEW – Uncinula necator
(fungus)
• BUNCH ROT Botrytis cinaria (fungus)
• OTHERS: Pierce’s disease (bacteria), oak root
fungus, nematodes (roundworms)
BUNCH ROT

POWDERY MILDEW
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PRIMARY DISEASES OF GRAPE
• POWDERY MILDEW – this fungus infects the
grape bunches and leaves after bloom time. The
worst aspect of this disease is that it covers and
stunts the grapes, adding off-flavors to the juice.
The disease thrives under warm conditions and
medium humidity (inside the grape canopy in the
summer is perfect in the North Coast). It is
aggravated by nutritional conditions (high nitrogen)
and vigorous vines. These conditions result in
shaded, humid canopies and thinner grape skins.
Fungicides: 5-10 sprays or sulfur dusts are applied
per season
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PRIMARY DISEASES OF GRAPE
• BUNCH ROT – this fungus infects the bloom
and later the ripening fruit, resulting in rot and
loss of tonnage. The fungus overwinters in the
vineyard, and sends spores into the air during
rainy periods in the spring and late summer. The
more rainfall, the more bunch rot is a problem.
• FUNGICIDES: 2-4 fungicide sprays are made
per season
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SECONDARY PESTS
• SPIDER MITES – this minute relative of spiders
lays eggs on leaves & shoots. Mites suck the fluids
of the plant, can build up in high numbers, and
defoliate entire sections of vineyards. Levels are
higher where leafhopper or other sprays disrupt
predators that can keep this pest in control. Mites
can also occur when conditions are best for their
development and trees are stressed for water or
nutrients. Organic growers have fewer problems
with mites; conventional growers can have serious
problems.
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MITICIDES: 0-3 sprays are made per season.
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SECONDARY PESTS
• OTHER (sharpshooters, mealy bugs) – depending
on the season, there are several other species that
can cause damage to fruit or spread disease. Many
of these are aggravated by disruptive sprays.
• INSECTICIDES - 0-3 sprays per season.
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DORMANT
• Pruning – vines are pruned and tied to wires.
Sometimes fungicides applied to pruning wounds
to prevent disease
• Prunings are burned or chopped
• If herbicides are used, strip sprays are applied to
keep vine rows weed-free
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BUD BREAK TO BLOOM
• Fungicides applied for powdery
mildew spores (oils, copper,
others) at bud break
• Occasionally insecticides for
cutworms, thrips, spring insects
• Fungicides (sulfur, synthetics)
applied for powdery mildew as
shoots grow: every 14-21 days
until bloom
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BUD BREAK TO BLOOM
• Bloom time is a critical infection period for
powdery mildew & bunch rot (fungi)
• Grape leafhopper egg hatch complete; nymphs
feed on leaves
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BLOOM THROUGH FRUIT SET
• Fungicide sprays for powdery mildew, bunch rot,
occasionally insects
• Foliar fertilizers often applied
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FRUIT SET THROUGH HARVEST
• Insecticides – leafhopper spray
• Miticides – needed in some conventional
vineyards
• Fungicides – sulfur & others applied for powdery
mildew, bunch rot
• Fertilization – low amounts of N often applied
through irrigation system; often other nutrients
(P, K, Ca) also
• Final sprays put on (leafhoppers, mites) 2 weeks
before harvest.
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FRUIT SET THROUGH HARVEST
• Powdery mildew sprays (sulfur, others) or dusts
applied every 10-14 days
• Last spray is usually 14-28 days before harvest
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POST HARVEST PRACTICES
• Occasionally post harvest sprays needed for
leafhoppers, mites
• If vineyard has a good balance of pests and
predators, no treatments needed
• This is an opportunity to build predator
populations for next year
• Herbicides – sometimes strip sprays on rows to
prevent emergence of weeds in the winter
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POST HARVEST
• Fertilization – late summer through fall is the best
time for nitrogen, which will be stored in the wood
for next year’s growth. Calcium, potassium and
micronutrients often applied after harvest.
Compost often applied by organic growers, this
can supply maintenance nutrients for the entire
next season.
• Soil amendments
(compost, limestone,
potash applied
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CULTURAL MANAGEMENT
• COVER – what grows on the vineyard floor is a
reflection of the management; it is affected by:
climate, soil, fertilization, irrigation, tillage or
mowing, spraying
• WEEDS – unwanted plants can grow in the vine
row, or the middles. Generally weed-free strips
are preferred in the rows, and native or planted
cover crops are grown in the middles. Weed-free
areas in the root zone of the crop are not
necessary (as they are in row crops) if adequate
water and nutrients are present
• COVER CROPS – planted or existing covers are
managed by mowing, watering, and sometimes
33
spraying

CULTURAL MANAGEMENT
• IRRIGATION –
applied to the
entire vineyard
(overhead
sprinklers) or
under vines only
(drip), throughout
the dry season
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FERTILIZATION – WINE GRAPES
• BEST PRACTICES – Since over stimulation with
nitrogen is discouraged by winemakers, generally
winegrowers are very careful about their fertilization
programs. Although grapes are low users of
nitrogen, they are high potassium feeders. Often
growing in fertile valley soils, depleted by past
practices, results in high vigor growth and less
resistant to pest & diseases (see www.qfirst.net).
Vineyards in the North Coast have been leaders in
promoting and adopting sustainable soil practices
(cover cropping, minimal tillage, erosion prevention)
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CULTURAL MANAGEMENT
• HARVEST –
grapes are picked
as they ripen,
according to
varietal and quality
parameters. Grape
harvest takes 4-6
weeks. Harvest,
heavily dependant
on weather, runs
from late August
through October.
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FERTILIZATION – WINE GRAPES
• OVERUSE OF N – nitrogen stimulates lush,
green growth, rapidly, and is needed for good
production. Overuse of N can increase pest &
disease problems and result in large fruit with
thinner cells, with poor flavor qualities
• UNDER USE OF OTHERS – crop removal
(nutrients removed by fruit and stored in vines)
is: potassium (K) > nitrogen (N) > calcium (Ca) >
phosphorus (P) > sulfur (S) > micronutrients
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FERTILIZATION – WINE GRAPES
• MINERALS ESSENTIAL – in 100 studies of
tree fruits and vines (Young, 2006) over 50%
show excess nitrogen aggravates pest &
disease problems. The remainder show the
importance of good levels of K, Ca, or other
nutrients in prevention of serious problems.
(see handout)
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FERTILIZATION – WINE GRAPES
• TIMING IMPORTANT – generally N fertilizers
are applied sparingly to avoid vigorous growth.
Many vineyards in the North Coast use compost,
which supplies nutrients slowly, throughout the
season
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FERTILIZATION - LIMESTONE
• LIMESTONE – grape
growers have a history
of applying calcium
amendments to our
soils, finding
improvements in vine
growth and quality
• All NW California soils
are highly leached and
deficient in calcium
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CATEGORIES OF PESTICIDES
• INSECTICIDES
• Organo phosphates (guthion,
ethion, parathion, trithion,
phosalone, diazinon, imidan,
cygon)
• Carbamates (temik, sevin,
lannate, lorsban
• Chlorinated hydrocarbons
(DDT, chlordane, endosulfan,
dieldrin, perthane, thiodan,
carzol
• Inorganics (sulfur, calcium or
lead arsenate, copper, oil, lime
sulfur,
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CATEGORIES OF PESTICIDES
• FUNGICIDES (cyprex,
dithane, benlate, captan)
• BACTERICIDES
(streptomycin, terramycin,
copper, biologicals)
• HERBICIDES (roundup,
surflan, paraquat, goal,
• MITICIDES (vendex,
plictran, acramite, oils,
soaps)
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RESTRICTED USE PESTICIDES
California has additional controls on certain
pesticides that could be especially hazardous to
human health or the environment if they are used
improperly. Only certified applicators or trained
persons working under their supervision can use
these “restricted materials,” and then only with a
permit from the County Agricultural
Commissioner’s Office
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PESTICIDE LABELS
Pesticide products must be
initially registered by the
US EPA and then by
individual states prior to
distribution, sale, or use. A
label is required to be
placed on all pesticide
containers prior to the
distribution, sale, or use of
the product by the public.
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A pesticide label can mean different
things to different people
• Manufacturer/registrant = a "license" for
product distribution, sale, and use
• Enforcement official, = the legal sale, use, and
disposal of a product
• User = directions for correct and legal use to
control a pest problem
• Physician = valuable information in case of a
pesticide poisoning accident.
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RESEARCHING PESTICIDES
• State of California information at:
http://www.cdpr.ca.gov/docs/label/labelque.htm
• US EPA information at:
http://ppis.ceris.purdue.edu/

• Pesticide Action Network
http://www.pesticideinfo.org/Index.html
• How to read a pesticide label:
http://pmep.cce.cornell.edu/facts-slidesself/pesticide_labels.html
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PESTICIDE USE REPORTS (PURs) –
• California EPA – Department of Pesticide
Regulation began the full use reporting program in
1990. Under the program, all agricultural pesticide
use must be reported monthly to the county
agricultural commissioner who in turn reports the
data to DPR.
• The reports must include the date and location
(section, township, and range) where the
application was made, the kind and amount of
pesticides used, and the type of commodity. In
addition, identification numbers (IDs) for the site
and the pesticide user (“operator”) were added.
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RESEARCHING PESTICIDE USE REPORTS
• You must visit the County Ag Commissioner’s
Office and request the PUR records for a specific
operator or location
– Sonoma : 133 Aviation Blvd, Suite 110, Santa
Rosa, CA 95403 707 565 2371
– Napa: 1710 Soscol, Suite 3, Napa, CA 94558
707 253 4357
– Mendocino: 800 N. Bush, Ukiah, CA 95482
707 463 4208
– Lake: 883 Lakeport Blvd, Lakeport, CA 95453
707 263 2271
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SAMPLE PUR – Pesticide Use Report
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READ THE LABEL!
Grazing sheep in a producing vineyard – some
pesticides cannot be used on crops for livestock feed
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PESTICIDES - DO NOT GRAZE COVER CROPS
AND/OR USE CROP TO FEED LIVESTOCK
CHEMICAL
NAME

CHEMICAL
TYPE

AGRICULTURAL
USE

# PER
ACRE
USED

IN USE
(2006)

maneb, mancozeb

Carbamate

Fungicide

2-4

YES

benomyl

Carbamate

Fungicide

¼-2

NO

Cyprex, Syllit

dodine

Chemical

Fungicide

1-4

X

Lead arsenate

lead arsenate

Inorganic

Insecticide

32

NO

Omite

propargite

Organo sulfur

Miticide

1-4

YES

Tedion

tetradifon

Organo sulfur

Miticide

1- 5

NO

Vendix

fenbutatin-oxide

Organo tin

Miticide

1-2

YES

Plictran

cyhexatin

Organo tin

Miticide

1-2

NO

Perthane

ethylan

Organochlorine

Insecticide

10-15

NO

Trithion

carbophenothion

Organophosphate

Insecticide

1-1½

NO

Zolone

phosalone

Organophosphate

Insecticide

5 - 15

NO

Simizine

simazine

Triazine

Herbicide

2-4

YES

Lannate

methomyl

Carbamate

Insecticide

2-6

YES

Asana

esfenvalerate

Synthetic pythethroid

Insecticide

.05 – 0.1

YES

Surflan

oryzalin

Chemical

Herbicide

4 - 25

MATERIAL

Manzate/Dithane
Benlate
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HANDOUTS:
1) Status of Pesticides Commonly Used in
Orchards & Vineyards – Northern California
(Young, 2003)
2) Pesticides - Do Not Graze Cover Crops and/or
Use Fruit to Feed Livestock (Young, 2006)
3) Interactions between Nutrients/Soil Conditions
and Pests, Diseases & Physiological Disorders
(Young, 1999, 2006)
4) Sample Pesticide Use Report
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