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Erie County Conservation District
The Erie County Conservation District (ECCD) was established in 1949 and has become a 
leader in addressing environmental concerns. Our mission is to set an example and provide 
assistance to citizens in Erie County for wise use, management, and development of our 
natural resources by addressing conservation issues through education and outreach.

ECCD is a natural link between local, state and federal entities. Outstanding partnerships have 
been formed between resource people, educators, local government and concerned citizens. 
It is our philosophy to use a voluntary approach to solve natural resource problems. Our 
continued emphasis has been placed on problem-solving through cooperation.

Erie County Conservation District is a service based organization providing for the 
conservation of natural resources and the creation of a healthy environment. We educate local 
residents, municipalities, landowners, educators, and organizations that are involved with or 
concerned about wise environmental stewardship.

The Erie County Conservation District strives to become a leading conservation organization 
in Erie County to provide assistance, management, and education for the wise use of our 
natural resources.

To Contact:
Erie County Conservation District
1927 Wager Road
Erie, PA 16509

Ph: 814-825-6403
Fx: 814-825-6033
Email: eriecons@erieconservation.com
Web: www.erieconservation.com

eriecons@erieconservation.com 
www.erieconservation.com 
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Introduction

T   This PA VinES workbook was developed to provide juice grape 
growers in the Lake Erie Region a method to self-assess practices 
in their vineyard operation in order to optimize the productivity of 
their vineyard blocks while ensuring minimal negative impacts to the 
environment. An economic component has also been added which 
portrays the financial reality that exists when attempting to adopt 
practices that are both environmentally friendly and economically 
viable. Implementation of some practices that are least detrimental 
to the environment may also be the most expensive to the grower. 
Therefore, it is critical that monetary incentives are provided for 
farmers to reduce their financial burden while encouraging adoption 
of environmentally sound practices.

   The creation of the PA VinES workbook is a result of collaborative 
efforts between the Pennsylvania Department of Environmental 
Protection (PA DEP), the Erie County Conservation District, the 
U.S. Department of Agriculture Natural Resources Conservation 
Service, Penn State Extension, Cornell University, Lake Erie 
Regional Grape Research and Extension Center (Penn State), and 
the Pennsylvania Farm Bureau to promote and foster improved soil 
and water quality conditions within Pennsylvania’s portion of the 
Lake Erie watershed. Vineyards were recognized as the focus for this 
workbook due to their size and extent within Pennsylvania’s portion 
of the Lake Erie watershed. The majority of agricultural production 
along the lakeshore is devoted to Concord grapes, and a partnership 
approach with juice grape growers to self-evaluate their practices and 
encourage farmers to adopt management practices which are the most 
beneficial for soil and water quality is one way in which partners are 
working together to promote the health and vitality of Lake Erie.

   It is important to point out that many research based practices 
which are both environmentally positive and economically sound 
have already been adopted by many juice grape growers in the Lake 
Erie Region. Some of these practices include: soil and petiole testing; 
optimum timing of nitrogen applications; reduction of nitrogen rates; 
minimal use of phosphorous applications; cover crops; scouting 
for insects, diseases and weeds to reduce unnecessary pesticide 
applications; use of NEWA (Network for Environment and Weather 
Applications) for weather data and pest models; and modifications 
to spraying practices to reduce pesticide drift. However, continual 
improvement to and further adoption of beneficial practices will 
ensure that juice grape growers in the Lake Erie Region remain 
positive stewards of the environment.

   The format of PA VinES and major portions of the content are 
directly from New York’s VineBALANCE workbook. However, 
PA VinES was adapted to be more relevant to Concord and Niagara 
production in established vineyards in the Lake Erie Region.

   Hopefully, PA VinES will enable juice grape growers to critically 
evaluate their current vineyard management and provide goals to 
improve farming practices which prove beneficial in promoting a 
healthy Lake Erie for generations to come. 
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Preface

PPennsylvania’s Lake Erie Basin is a unique treasure that provided 
land and water resources for the common wealth of its people long 
before the first European settlers arrived on Lake Erie’s shores in 
the mid-1700’s. Before then, Native Americans lived in sustainable 
balance with the land and water and viewed these resources as 
common gifts to all. In many ways, today’s agricultural operations 
in the Basin continue with that mission. The Pennsylvania Vested 
in Environmental Sustainability (VinES) Program places special 
recognition on the importance of agriculture, the heritage of 
those called to the vocation of farming, and our combined social 
responsibilities to maintain natural resources for future generations.

The Commonwealth of Pennsylvania fully recognizes the 
importance of environmental sustainability by acknowledging it in 
its constitution. Article I Section 27 of the Pennsylvania Constitution 
eloquently states:

“The people have a right to clean air, pure water, and to the 
preservation of the natural, scenic, historic and esthetic values 
of the environment. Pennsylvania’s public natural resources are 
the common property of all the people, including generations yet 
to come. As trustee of these resources, the Commonwealth shall 
conserve and maintain them for the benefit of all the people.”

It is with these tenets in mind that the Pennsylvania VinES 
Program and this Grower Self-Assessment Workbook look to reduce 
the impacts of agricultural practices on the natural resources of the 
Lake Erie Basin. Equally important, the federal, state, county, and 

educational partners that combined to create this Workbook placed 
significant emphasis on the economic sustainability of the farmers 
and operations that participate in the program. Environmental and 
economic sustainability are not mutually exclusive concepts; this 
Workbook identifies practices that not only provide protections to 
water and land, but also save money through reduced manpower, 
equipment, and material use.

The Pennsylvania VinES partners take great pleasure in 
presenting this Workbook to the agricultural community in the Lake 
Erie Basin so that, through the stewardship and conservation of our 
resources, we can provide future generations the same opportunities 
that we’ve enjoyed.

Timothy Bruno
Chief – Office of the Great Lakes, 
 Pennsylvania Department of Environmental Protection
Commissioner – Pennsylvania Delegation, Great Lakes Commission 



PA VinES ~ Sustainable Viticulture Practices
7

Acknowledgements

T   PA VinES was a collaborative effort involving the Pennsylvania Department of 
Environmental Protection (PA DEP), Pennsylvania’s Erie County Conservation 
District, USDA’s Natural Resources Conservation Service (NRCS), extension 
educators and staff from Penn State and Cornell Universities and Nick Mobilia 
(PA Farm Bureau – Erie County Representative/grape grower).

   This Workbook was made possible by a grant from the Pennsylvania 
Department of Environmental Protection with funds made available by the United 
State Environmental Protection Agency’s Great Lakes Restoration Initiative.

   The source for PA VinES was New York’s VineBALANCE Workbook. 
Our grateful appreciation to Tim Martinson (Senior Extension Associate in 
Viticulture, Cornell University) for permission to use VineBALANCE and to 
all those who contributed to developing this New York Guide to Sustainable 
Viticulture Practices. Other sustainable viticulture programs that were reviewed 
for this workbook included: Grape*A* SYST – Grape Grower Sustainability 
Assessment and Risk Reduction Tool (Michigan State University) and 
Washington State Juice Grape Sustainability Report Card (Washington State 
University).

   Our thanks also to Dave Spann and Robert Halbohm (Chautauqua County Soil 
and Water Conservation District, New York) for their meaningful insight and to 
Rob Smith (National Grape Cooperative) and Rich Stabins (Canandaigua Wine 
Company) for their support.

   Finally, we would like to thank Kim Knappenberger (Program Aide, NYS IPM 
Program/Lake Erie Regional Grape Program) for her patience and diligence in 
formatting and editing of this workbook. 



PA VinES ~ Sustainable Viticulture Practices
8

How to Use this Workbook

TThis workbook contains 115 questions in 7 sections. The questions address 
issues or practices that are important to good vineyard management. Each 
question is followed by 4 options ordered on a sustainable scale, with “1” 
being the most desired (i.e. most sustainable) option and “4” being the least. 
The questions are designed to help you evaluate all areas of your current 
management practices, with each chapter covering a different production area. 
A sample question is presented on page 9 with an explanation on page 10.

The workbook addresses vineyard economic sustainability as well.  It 
highlights sustainable production practices that are in line with best economic 
sustainability.  It also highlights areas of sustainability where the cost and 
benefit are currently realized by society, not the grower.  It allows the grower 
to weigh the economic costs of certain sustainable production practices that 
may benefit society.  Depending on the financial resources and business 
goals of the grower he may be more or less able to accomplish some of 
the more costly practices.  Numerous references also illustrate the current 
success of USDA and other agencies that have already identified some 
of these issues.  Funding may be available for growers to enhance their 
environmental sustainability with significantly less cost.  There are questions 
in this workbook where the economic risk assessment is substantially different 
than the environmental risk assessment.  In many cases both the economic 
and environmental risk assessments will be substantially similar.  Exceptions 
where the cost of environmental sustainability could result in economic harm 
to the grower, are present in some areas throughout this workbook.  

Questions are often followed by a short sidebar designed to further explain 
the rationale behind the promoted practices and provide additional resources 
related to the topics. When reading through the possible answer options, we 
recommend starting at option #4 and moving toward option #1, choosing 
the option that your current practice fully encompasses. If you find that your 
present practice comprises part, but not all, of an answer, choose the higher 

score. For instance, if you presently perform only two of the three practices 
necessary to assess yourself a score of “2” on a certain question, score 
yourself a “3” on that question. Your scores will provide a baseline from 
which to develop an action plan and assess improvement after implementation 
of your plan. It’s important to note that this is not a test, and there are no 
‘wrong’ answers. Simply choose the answer that best describes what you do. 
In answering the questions, it may be helpful to think of a particular vineyard 
block rather than a range of different blocks and varieties. We recognize that 
different varieties may require different management approaches.

Some of the questions in the workbook may not be applicable to your farm, so 
you can skip the questions that don’t apply to you and mark ‘NA’ on the score 
sheet. 

A score sheet is provided for you to record your responses to the questions.

Action Plan. Once you have completed the workbook, the next step is
to develop an action plan based on the results of your self-assessment that will 
address the practices that you believe you can effectively modify within the 
financial and management capacity of your farm. Concentrate on the issues 
where you scored three or four, with the goal of modifying your practices to 
reach the more sustainable one or two rating. The action plan is yours, and 
only you will know what is practical and possible on your farm.  A template 
can be found at the end of this workbook.

Please note that this workbook is not a production guide. Managing vineyards 
is a complex enterprise involving numerous site and variety-specific practices 
and weather conditions, along with skill and experience in making decisions. 
Not all questions will apply to your vineyard, nor are the options listed for 
management the only possible solutions. You are the person most familiar with 
your site and most suited to deciding what is applicable to your situation.
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Weed Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are the leaching 
potential of 
herbicides and 
soil characteristics 
considered in 
choosing soil-applied 
herbicides?  

Simazine (Princep), 
diuron (Karmex), and 
norflurazon (Solicam) 
are not used.

Simazine, diuron, and 
norflurazon are used 
less than annually 
but are not used at 
all in gravelly or 
sandy soils with high 
leaching potential or 
in areas with high 
water tables.

Simazine, diuron, and 
norflurazon are used 
annually but are not 
used at all in gravelly 
or sandy soils 
with high leaching 
potential or in areas 
with high water 
tables.

Simazine, diuron, 
and norflurazon are 
used regardless of soil 
leaching potential. 4

Example:

Weed Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are the leaching 
potential of 
herbicides and 
soil characteristics 
considered in 
choosing soil-applied 
herbicides? 

Herbicides are applied 
according to weed 
species and price of 
materials in compliance 
with the label. 

Simazine, diuron, and 
norflurazon are used 
less than annually 
and only not used on 
gravelly or sandy soils 
unless other options are 
cost prohibitive.

Simazine, diuron, and 
norflurazon are used 
annually, without regard 
to weed species or cost 
effectiveness.

Simazine, diuron, and 
norflurazon are not used 
regardless of need.

1



   Our grower applied Simazine on gravelly soil once last year.  He 
did so to control weeds after determining other herbicides were: more 
expensive, would be less effective, or because the only other available 
options had to be avoided to manage resistance.  Based on this 
practice, the grower selects ‘4’. The grower then selects a “1” for the 
economic risk.  In this particular question the grower will only be able 
to obtain a “1” or “2” in both categories only if sites with leaching 
potential have weed populations that can be effectively controlled 
in a cost effective way, without the use of certain herbicides.  This 
particular example highlights one area where the economic risk 
assessment is substantially different than the environmental risk 
assessment.  In many cases both the economic and environmental 
risk assessments will be substantially similar.  Exceptions like 
these, where the cost of environmental sustainability could result in 
economic harm to the grower, are present in some areas throughout 
this workbook.  

   Self-assessment scores can be recorded in the ‘Your Rank’
column following each question and/or on the Workbook Scoresheet
included with this workbook. In deciding whether or not to modify
current practice to reach the ‘1’ level, the grower will have to consider
whether the benefits outweigh the drawbacks.  If the grower has 
personal concerns regarding the potential environmental harm, he 
may be in a position to assume some economic harm.  This workbook 
seeks to balance both concerns based on the ability and interest 
individual growers have in their operation. 
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VVineyard sites in Pennsylvania vary in slope, soil texture, 
depth, parent materials and pH. Many of the most productive 
soils in Northwestern Pennsylvania are gravelly loams 
that drain rapidly. Hillside vineyards are subject to erosion 
and runoff.  In the past many older hillside vineyards have 
suffered from severe erosion. Surface runoff carries sediment, 
nutrients, and pesticides off the farm and into streams and 
Lake Erie. 

Careful management of soils, starting before you plant and 
continuing through the life of the vineyard, is crucial for 
maintaining vineyard productivity, as well as minimizing 
runoff and leaching of nutrients and pesticides. Questions 
in this section address runoff, leaching potential, soil 
amendments, soil compaction, soil erosion, and the use of 
cover crops and mulch to manage soil erosion and water use 
in your vineyard.

Erosion in the vineyard

Riser from Tiling

Cover Crop in New Planting



Site Characteristics: Determination of Soil Leaching and Runoff Potential

Sustainable Viticulture • Vineyard Soil and Erosion Management

Background

Lake Erie: Vineyard sites are extremely variable. Soil textures range from sandy and gravelly loams to heavy clay. Depth of the rooting 
layer ranges from a few feet to 6 feet or more. Differences in soil parent material have resulted in soil pH ranging from 4.0 to 7.0. Many 
vineyards are on moderate to steep slopes, and some – particularly those that have been in production since the turn of the century 
– have suffered from severe erosion in the past. Because of this diversity, the potential for erosion, ground water, or surface water 
contamination varies greatly – even on the same farm. This worksheet is designed to:

1.  Compare the relative risk of ground and surface water 
     contamination among different vineyard blocks on your farm.

2.  Identify the vineyard blocks on which you may want to consider
     using more extensive water protection practices.

3.  Set priorities for adopting vineyard floor management practices,
     constructing soil conservation structures, and making changes to
     nutrient or pesticide management practices.

4.  Be applicable for established vineyards.

PA VinES ~ Sustainable Viticulture Practices
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you have a 
written conservation 
plan for each 
vineyard block 
developed in 
consultation with  
local NRCS office?

A  written 
conservation plan for 
each vineyard block 
has been developed 
in consultation with 
local NRCS personnel 
within the last 5 
years.  

A  written 
conservation plan 
(in consultation 
with local NRCS 
personnel) has been 
developed for each 
vineyard block within 
the last 10 years.

A written 
conservation plan 
has been developed 
for vineyard blocks 
that is greater than 10 
years old.

No written 
conservation plan has 
been developed.

To meet Chapter 102 requirements for tilling operations, the Conservation Plan needs to meet T, the tolerable soil loss. Not all NRCS plans are written to T.

Do you have a 
detailed map of each 
vineyard block?

A detailed map exists 
for each vineyard 
block and includes 
areas of runoff and 
erosion, water bodies 
(e.g., streams, ponds), 
wells, drainage tiles, 
roads and buildings. 
Map allows accurate 
calculation of acreage 
and information is 
tied to production 
records.

A detailed map exists 
for some vineyard 
blocks and includes 
areas of runoff and 
erosion, water bodies 
(e.g., streams, ponds), 
wells, drainage tiles, 
roads and buildings. 
Map allows accurate 
calculation of acreage 
and information is 
tied to production 
records.  

A map exists but 
information does 
not identify areas of 
runoff or erosion, 
water bodies (e.g., 
streams, ponds), 
wells, drainage tiles, 
roads or buildings.

No map exists.

In this case production records refer to pesticide and fertilizer applications, due to their potential for runoff and leachability.  Aerial photo enlargements of 
your farm can be obtained from your local NRCS office, including Geographic Information System (GIS) mapping of soil types and other mapping options.

This section of the workbook pertains to vineyard soil and erosion management.
Sustainable Viticulture • Vineyard Soil and Erosion Management
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Sustainable Viticulture • Vineyard Soil and Erosion Management

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you have 
a written 
conservation plan 
for each vineyard 
block developed in 
consultation with  
local NRCS office?

The economic sustainability ranking for the development of a written conservation plan is the same as 
the production ranking above. 

Note: this economic analysis is limited to the actual development of a plan.  The implementation of a 
plan would be much more specific and depend on the requirements of the plan and the availability of 
external funds.

Do you have a 
detailed map of 
each vineyard 
block?

The economic sustainability ranking for “Do you have a detailed map of each vineyard block?” is the 
same as the production ranking above.



PA VinES ~ Sustainable Viticulture Practices
15

Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you know the 
soil types for each 
vineyard block?

Soil types and 
properties are known 
and recorded for each 
vineyard block.

Soil types and 
properties are known 
and recorded for some 
but not all vineyard 
blocks.

General knowledge 
of soil types and 
properties are known 
but information not 
recorded.

Soil types and 
properties are not 
known for any 
vineyard block.

Consult with local NRCS office for assistance in determining soil types.

Sustainable Viticulture • Vineyard Soil and Erosion Management

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you know the 
soil types for each 
vineyard block?

The economic sustainability ranking for knowledge of soil type is the same as the production ranking 
above.
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Sustainable Viticulture • Vineyard Soil and Erosion Management

Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you know 
leaching potential of 
soils?

Leaching potential 
of soils known and 
recorded for each 
vineyard block.

Leaching potential 
of soils known and 
recorded for some 
vineyard blocks.

General knowledge 
of leaching potential 
of soils known but 
information not 
recorded.

No knowledge of 
leaching potential of 
soils.

Soil hydrologic groups are categorized by their runoff and leaching  potential.  Soil leaching potential can be categorized as high, moderate 
or low.   Deep coarse-textured soils such as sandy loams, gravels, coarse gravelly loams have a high leaching potential.  Permeable loams 
and fine-to-medium textured soils have a moderate leaching potential. Heavy soils with poor drainage have a low leaching potential.  For 
assistance in determining the leaching potential of your soils please consult with local NRCS office. 

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you know 
leaching potential 
of soils?

The economic sustainability ranking for knowledge of soil leaching potential is the same as the 
production ranking above.
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Management Considerations for Sites with High Leaching or Runoff Potential

1 - Low Risk 2 3 4 -  High Risk Your Rank

If vineyard has a 
high leaching poten-
tial, is a plan in place 
to minimize this 
risk?

A management plan is 
in place to reduce the 
use of pesticides and 
fertilizers with high 
leaching potential, 
and appropriate 
herbicide application 
rates are used to limit 
movement. 

AND 
Nitrogen rates are 
adjusted by using 
split applications, 
and applications 
of ground-directed 
fertilizers and 
herbicides are delayed 
when heavy rains are 
expected.

OR
A cover crop is 
utilized and rates of 
prebloom urea are 
lower.

A management plan is 
in place to reduce the 
use of pesticides and 
fertilizers with high 
leaching potential, 
and appropriate 
herbicide application 
rates are used to limit 
movement.

The cost and need 
for herbicide, 
insecticide, and 
fungicide applications 
are the main factors 
in determining 
materials.  Leaching 
potential of a material 
is considered but is 
not considered as 
important as cost and 
need.

No plan is in place to 
address leaching.

Sustainable Viticulture • Vineyard Soil and Erosion Management
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Sustainable Viticulture • Vineyard Soil and Erosion Management

Management Considerations for Sites with High Leaching or Runoff Potential: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

If vineyard has 
a high leaching 
potential, is a 
plan in place to 
minimize this risk?

Nitrogen rates are 
adjusted by using a cover 
crop termination and 
lower rates of prebloom 
urea.

AND
Grower is familiar with 
pesticides and fertilizers 
with high leaching 
potential.  Leaching plan 
ensures effectiveness 
when such products are 
required for efficient 
vineyard operation.

Nitrogen rates are 
adjusted by using split 
applications of urea if 
more than 40 lbs. of 
actual are required.

AND
Grower is familiar 
with pesticides and 
fertilizers with high 
leaching potential.  
Leaching plan ensures 
effectiveness when 
such products are 
required for efficient 
vineyard operation.

Nitrogen rates are 
adjusted by using split 
applications of urea if 
more than 40 lbs. of 
actual are required.

No plan is in place to address 
leaching.



Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you know the 
percent slope (which 
determines runoff 
potential) in your 
vineyard blocks?

Percent slope is 
known and recorded 
for each vineyard 
block.

Percent slope is 
known and recorded 
for some vineyard 
blocks.

General knowledge 
of percent slope but 
information is not 
recorded.

No knowledge of 
percent slope in any 
vineyard block.

Consult with local NRCS office for assistance in determining percent slope for each vineyard block. 

Sustainable Viticulture • Vineyard Soil and Erosion  Management
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Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you know the 
percent slope 
(which determines 
runoff potential) 
in your vineyard 
blocks?

The economic sustainability ranking for knowledge of percent slope is the same as the production 
ranking above.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you check 
vineyard blocks to 
determine if erosion 
problems exist?

All blocks are 
checked a few times 
a season to determine 
if erosion problems 
exist.

All blocks are 
checked annually to 
determine if erosion 
problems exist.

Only blocks with 
substantial slopes are 
checked annually to 
determine if erosion 
problems exist.

Blocks are not 
surveyed to 
determine if erosion 
problems exist within 
vineyards.

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you check 
vineyard blocks 
to determine if 
erosion problems 
exist?

The economic sustainability ranking for checking erosion is the same as the production ranking above.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are erosion 
problems WITHIN 
BLOCKS corrected?

All erosion problems 
within blocks are 
promptly corrected 
according to NRCS 
standards.

Only blocks with 
severe erosion 
problems are 
corrected according to 
NRCS standards.

Erosion problems 
within blocks are 
categorized according 
to severity and only 
most severe problems 
corrected as finances 
become available.

Erosion problems 
within vineyard 
blocks are not 
corrected.

Consult with local NRCS office for assistance in determining steps needed to correct erosion problems in vineyard blocks.

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are erosion 
problems WITHIN 
BLOCKS 
corrected?

Erosion problems are 
avoided whenever 
possible.  

AND
Cover crops are used 
but are terminated 
immediately after bloom 
to avoid competition.

Erosion problems are 
avoided whenever 
possible. 

AND
Desirable ground 
cover in row middles 
remains but is 
terminated before 
bloom to avoid 
competition.

Erosion problems 
are observed only in 
years with unusual 
weather events.

AND
Severe erosion 
problems are dealt 
with prior to harvest.

Erosion problems can be 
observed more frequently 
than every other year.

OR
Severe erosion problems are 
not repaired prior to harvest.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is ephemeral (small 
rills that concentrate 
into channels) 
or gully erosion 
occurring on the 
vineyard operation?

No gully or ephemeral 
erosion is evident.

There is ephemeral 
erosion occurring in 
some blocks. 

AND
 There is no gully 
erosion. 

AND
Sod prevents 
sediment from 
entering watercourses.

Both ephemeral and 
minor gully erosion is 
present. The erosion 
forms a distinct, 
narrow channel 
through which water 
runs during a storm 
or when ice and snow 
melt.

Both ephemeral and 
gully erosion are 
present.

 If significant erosion is present, call the local NRCS office or conservation district for technical assistance.

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is ephemeral 
(small rills that 
concentrate into 
channels) or gully 
erosion occurring 
on the vineyard 
operation?

No gully or ephemeral 
erosion is evident.

OR
Gully or ephemeral 
erosion is repaired 
annually.

AND
When found, cover crops 
are seeded to prevent 
future erosion.

Gully or ephemeral 
erosion is repaired 
annually.

Both ephemeral and 
minor gully erosion is 
present. The erosion 
forms a distinct, narrow 
channel through which 
water runs during a 
storm or when ice and 
snow melt.

Both ephemeral and 
gully erosion are 
present.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you check FARM 
ROADS around 
vineyard blocks to 
determine if erosion 
problems exist?

Farm roads around 
vineyard blocks are 
checked frequently 
during the season to 
determine if erosion 
problems exist.

Farm roads around 
vineyard blocks are 
checked only after a 
heavy rainfall.

Only farm roads with 
substantial slopes are 
checked only after 
a heavy rainfall for 
erosion problems.

Farm roads around 
vineyard blocks 
are not checked for 
erosion problems.

Sustainable Viticulture • Vineyard Soil and Erosion Management

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you check 
FARM ROADS 
around vineyard 
blocks to determine 
if erosion problems 
exist?

Grower or individual in 
a management capacity 
drives all farm roads 
more than four times per 
year during the growing 
season while completing 
other vineyard tasks.

Grower or individual 
in a management 
capacity drives all 
farm roads more 
than three times 
per year during the 
growing season while 
completing other 
vineyard tasks.

Grower or individual 
in a management 
capacity drives all farm 
roads more than two 
times per year during 
the growing season 
while completing other 
vineyard tasks.

Farm roads around 
vineyard blocks are 
checked less frequently 
by grower or  vineyard 
manager.



PA VinES ~ Sustainable Viticulture Practices
24

Sustainable Viticulture • Vineyard Soil and Erosion Management

Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are FARM ROAD 
erosion problems 
corrected?

Maintenance of farm 
roads around vineyard 
blocks is a priority 
and is corrected 
promptly according 
to NRCS standards 
whenever they occur 
during the year.

Farm road erosion 
problems are 
corrected annually.

Farm road erosion 
problems are 
corrected infrequently.

Farm road erosion 
problems are 
corrected only when 
impassable.  

 Contact local NRCS and Conservation District offices for standards and assistance in correcting farm road erosion problems.

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are FARM ROAD 
erosion problems 
corrected?

Maintenance of farm roads 
around vineyard blocks is a 
priority and regular maintenance 
plans of farm roads minimize 
overall cost, and maximize safety 
and operating ability.

AND
Grower has consulted with 
NRCS in an effort to obtain 
funding to reduce erosion

Farm road erosion 
problems are 
corrected annually.

Farm road erosion 
problems are 
corrected every 
other year.

Farm road erosion 
problems are corrected 
only when impassable.  
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are vegetated 
buffers (filter strips) 
established and 
maintained along 
watercourses (e.g., 
streams, banks, 
ditches) which are 
present around 
vineyard blocks?

Vegetative buffers 
(filter strips) are 
established and 
maintained along 
watercourses (e.g., 
streams, banks, 
ditches) around all 
vineyard blocks if 
present.

Vegetative buffers 
(filter strips) are 
established and 
maintained along 
watercourses (e.g., 
streams, banks, 
ditches) around some 
vineyard blocks if 
present.

Vegetative buffers 
(filter strips) are 
established but not 
well maintained 
along watercourses 
(e.g., streams, banks, 
ditches) around 
vineyard blocks if 
present.

No vegetative buffers 
(filter strips) are 
established along 
watercourses (e.g., 
streams, banks, 
ditches) which are 
present around 
vineyard blocks.

For more information contact local NRCS office for filter/buffer strip requirements. See Definitions at the end of this workbook.

Sustainable Viticulture • Vineyard Soil and Erosion Management

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Rank

Are vegetated 
buffers (filter strips) 
established and 
maintained along 
watercourses (e.g., 
streams, banks, 
ditches) which are 
present around 
vineyard blocks?

Grower establishes and mows 
vegetation around the vineyard 
to minimize erosion and 
maintenance costs.

AND
Grower has consulted with 
NRCS in an effort to obtain 
funding to improve vegetated 
buffers, where practical.

Grower establishes 
and mows 
vegetation around 
the vineyard to 
minimize headland 
erosion and 
maintenance costs.

Grower establishes 
and mows 
vegetation around 
most vineyard 
blocks to minimize 
headland erosion 
and maintenance 
costs.

Vegetation is not 
maintained around the 
majority of vineyard 
blocks.

 Filter/Buffer strips, as defined by NRCS are not generally practical without financial assistance.  In many sites filter/buffer strips may still not be practical, 
unless financial assistance programs change.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are implemented 
conservation 
practices for erosion 
control evaluated 
and corrected if 
needed?

Implemented 
conservation practices 
for erosion control are 
evaluated annually 
and corrected 
according to NRCS 
standards if needed.  

Implemented 
conservation practices 
for erosion control are 
evaluated annually 
and corrected only if 
considerable erosion 
problems exist.

Implemented 
conservation practices 
for erosion control are 
evaluated annually 
but not corrected.

No conservation 
practices for 
erosion control are 
implemented.

 Contact local NRCS office for approved standards.

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are implemented 
conservation 
practices for 
erosion control 
evaluated and 
corrected if 
needed?

Implemented conservation 
practices for erosion control 
are evaluated annually and 
corrected when cost effective.

AND
Erosion is repaired annually if 
necessary.  

AND
Grower has been involved with 
NRCS funded programs in the 
last 5 years that address erosion.

Implemented 
conservation 
practices for erosion 
control are evaluated 
annually and 
corrected when cost 
effective.

Implemented 
conservation 
practices for erosion 
control are evaluated 
annually but not 
corrected.

No conservation 
practices for 
erosion control are 
implemented.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is vegetation 
established on 
headlands around 
vineyard blocks?

Vegetation is 
established and 
routinely maintained 
on all headlands 
around vineyard 
blocks to prevent 
erosion and ruts.

Vegetation is 
established and 
periodically 
maintained on some 
headlands around 
vineyard blocks to 
prevent erosion and 
ruts.

Vegetation is 
established on 
headlands around 
vineyard blocks and 
only maintained when 
erosion and/or ruts are  
a problem.  

Vegetation is not 
well established 
or maintained on 
headlands around 
vineyard blocks.

Sustainable Viticulture • Vineyard Soil and Erosion Management

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is vegetation 
established on 
headlands around 
vineyard blocks?

Vegetation is established 
and routinely maintained on 
headlands around vineyard 
blocks unless a well maintained 
driveway is necessary for 
vineyard operation.

AND
Driveways are located 
strategically to prevent potential 
erosion or ruts.

Vegetation is 
established and 
routinely maintained 
on headlands 
around vineyard 
blocks unless a well 
maintained driveway 
is necessary for 
vineyard operation.

Vegetation is 
established 
on headlands 
around vineyard 
blocks and only 
maintained when 
erosion and/or ruts 
are  a problem.  

Vegetation is not 
well established 
or maintained on 
headlands around 
vineyard blocks.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you assess 
vineyard blocks 
for the severity of 
drainage problems?

Blocks are assessed 
several times during 
season to determine  
the extent of drainage 
problems.

Blocks are assessed 
annually to determine 
if drainage problems 
exist.

Some awareness of 
drainage problems 
but no comprehensive 
assessment of 
vineyard blocks.

Do not assess or am 
not aware if drainage 
problems exist.

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you assess 
vineyard blocks 
for the severity 
of drainage 
problems?

A comprehensive assessment 
was completed and included 
vine size sampling, soil 
electrical conductivity and GIS 
correlations. 

Blocks are assessed 
and vine size 
is sampled and 
mapped.

Some awareness of 
drainage problems 
but no comprehensive 
assessment of vineyard 
blocks.

Do not assess or 
am not aware if 
drainage problems 
exist.

To assess the economic impact of drainage issues or the value of subsurface drainage, the first step is to quantify the problem.  Even if no 
artificial drainage installation is practical, a more sustainable solution may be to take part of a block out of production.  The economic impact 
and decision making should be driven by quantifiable data related to vine size.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are drainage 
problems corrected?

All drainage problems 
are promptly 
corrected according to 
NRCS standards.

Only severe drainage 
problems are 
corrected according to 
NRCS standards.

Drainage problems 
are categorized 
according to severity 
and only most severe 
problems corrected 
as finances become 
available.

Drainage problems 
are not corrected due 
to financial costs.

 Contact local NRCS office for approved standards
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Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are drainage 
problems 
corrected?

Drainage problems are 
corrected when such 
problems are identified as 
holding back vine size.

Only severe drainage 
problems are 
corrected.  Severe 
drainage problems 
include standing water 
for multiple days in 
wet years.

Financing delays 
correcting drainage 
problems for a period 
of more than two 
years.

Drainage problems are 
not corrected.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Have you assessed 
vineyard blocks to 
determine the extent 
of soil compaction?

All blocks have been 
assessed to determine 
the extent of soil 
compaction.

Some blocks have 
been assessed to 
determine the extent 
of soil compaction.

Interested in 
assessing but do 
not know procedure 
for determining 
compaction.

Do not assess blocks 
to determine if soil 
compaction is a 
problem.

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Have you assessed 
vineyard blocks 
to determine 
the extent of soil 
compaction?

The economic sustainability ranking for soil compaction is the same as the production ranking above.
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Vineyard Soil and Erosion Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is soil compaction 
corrected if a 
problem exists?

Cover Crop
Modified Equipment
Subsoiling
Plan w/ Lake Erie 
Regional Grape 
Program (LERGP)

Two of three:
Cover Crop
Modified Equipment
Subsoiling
Plan w/ LERGP

One of three:
Cover Crop
Modified Equipment
Subsoiling
Plan w/ LERGP

Soil compaction is not 
known or addressed.

Sustainable Viticulture • Vineyard Soil and Erosion Management

Vineyard Soil and Erosion Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is soil compaction 
corrected if a 
problem exists?

Three of four:
Cover Crop
Modified Equipment
Subsoiling
Plan w/ LERGP

OR 
Soil compaction is 
measured annually and is 
not a problem.

Two of three:
Cover Crop
Modified Equipment
Subsoiling
Plan w/ LERGP

OR 
Soil compaction is 
measured every 3 
years and is not a 
problem.

One of three:
Cover Crop
Modified Equipment
Subsoiling
Plan w/ LERGP

Soil compaction is not 
known 

OR
Soil compaction is not 
addressed.
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Row Middle Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

If  you plant cover 
crops what type of 
seed is used?

Seed mix containing  
four or more species.  

Seed mix containing  
two - three species.

A single species is 
planted. 

No cover crop is 
planted. 

If cover crop is used 
in row middles, how 
is it managed?

Vegetation covers 
more than 2/3 of the 
vineyard floor.

AND
Vegetation is 
uniformly dense 
within the 2/3 cover.

AND 
A no-till seeder is 
used when renovating 
cover crops.

Vegetation covers 
more than 2/3 of the 
vineyard floor.

AND
Occasional bare spots 
occur on less than 
10% of the vineyard.

AND
Cultivation is 
practiced only when 
renovating cover 
crops.

Vegetation covers 
less than 1/2 of the 
vineyard floor.

OR
Bare spots occur on 
eroded knolls on 
more than 20% of the 
vineyard.

Vegetation is difficult 
to establish, and 
frequent gaps in 
vegetation cover are 
present.

OR
No cover crop is 
planted.

For vineyards on slopes that are managed for high tonnage bulk wine or juice varieties, using herbicides once per season to kill sod or seeded 
cover crops can conserve soil moisture in dry years, while providing protection against soil erosion and reducing moisture competition to 
crops. 

Sustainable Viticulture • Vineyard Soil and Erosion Management
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Row Middle Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

If  you plant cover 
crops what type of 
seed is used?

A multi-species mix 
containing two or more 
species is seeded on more 
than 60% of vineyard 
blocks annually.

Cover crops are 
seeded on more than 
60% of vineyard 
blocks annually.

Cover crops are 
planted in some 
high need blocks 
but is seeded on less 
than 30% of total 
vineyard acreage 
annually.

No cover crop is 
planted. 

If cover crop is used 
in row middles, how 
is it managed?

Vegetation covers more 
than 2/3 of the vineyard 
floor.

AND
Vegetation is uniformly 
dense within the 2/3 cover.

AND 
A no-till seeder is used 
when renovating cover 
crops.

Vegetation covers 
more than 2/3 of the 
vineyard floor.

AND
Occasional bare spots 
occur on less than 
10% of the vineyard.

AND 
A no-till seeder is 
used when renovating 
cover crops.

Vegetation covers 
less than 1/2 of the 
vineyard floor.

AND
Cultivation is 
practiced when 
renovating cover 
crops.

Vegetation is difficult 
to establish, and 
frequent gaps in 
vegetation cover are 
present.

OR
Cover crop is seeded 
on 30% of acreage or 
less.
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Different types of cover crops can either reduce or enhance vine growth.  Common seed mix for the Lake Erie region 
are usually comprised of rye (perennial or grain) and legume (clover).  Fall plantings of cover crop can help pull up and 
hold on to nutrients during the dormant season and minimize leaching in coarse soils.  In the spring, when cover crops are 
terminated the decay provides nutrients for grape vines.  Cover crops can also decrease weed populations and have the 
ability to increase soil organic matter. Row middles without vegetation are more prone to erosion, loss of soil organic matter 
and a decrease in soil microbial populations. Row middle tillage generally negates the benefits of a row middle cover crop 
(no net increase in organic matter as it is burned off roughly as fast as it is added). 

The Benefits of Using Cover Crops in Vineyards

Sustainable Viticulture • Vineyard Soil and Erosion Management
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Row Middle Management

1 - Low Risk 2 3 4 -  High Risk Your 
Rank

If cultivation is used 
in row middles, what 
practices are used?

Slope is <3% for heavy soils 
or <6% for medium to coarse-
textured soils. 

AND
Row middles have a cover crop 
present in fall and spring.

AND
Shallow cultivation is used only 
to address rutting of drive rows 
and headlands from harvest 
operations.

Slope is <3% for heavy soils 
or <6% for medium to coarse-
textured soils. 

AND
 Row middles are clean-
cultivated no more than one 
time per season. 

OR
 Slope is 6-12% and row 
middles are shallow cultivated 
no more than once per year.

Slope is 3% for 
heavy soils or 6 
- 12% for coarse 
textured soils 

AND
Shallow cultivation 
is practiced 1 or 
more times per 
season.

Row middles are 
clean cultivated 
every year. 

Row Middle Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

If cultivation is used 
in row middles, what 
practices are used?

Row middles  have a cover 
crop present in fall or spring. 

AND
 Shallow cultivation is used 
only to address rutting of 
drive rows and headlands 
from harvest operations.

Shallow cultivation is 
used only to address 
rutting of drive rows 
and headlands from 
harvest operations.

Shallow cultivation 
is practiced 1 or 
more times per 
season.

Row middles are 
clean cultivated 
every year.

Vineyard slopes over 6% do raise some economic concerns but are considered economically sustainable if already established.  Cultivation is 
inefficient and should be avoided whenever possible.
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Row Middle Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

What is the 
frequency of 
mowing?

Cover crops are used 
to eliminate the need 
for mowing.

A low rate application 
of Roundup is used 
immediately prebloom 
to suppress growth of 
vegetation between the 
rows.

OR
Vineyard is mowed once 
prior to harvest.

Vineyard is mowed 2 
or more times during 
the season.

Frequent mowing is 
the method of choice 
for control of row 
middle vegetation.

Mowing does not reduce water use during droughts.

Sustainable Viticulture • Vineyard Soil and Erosion Management

Row Middle Management: Economics

1 - Low Risk 2 3 4 -  High Risk Rank

What is the 
frequency of 
mowing?

The total number of 
vineyard passes to control 
weeds and manage row 
middles does not exceed 3.

AND
Average vine size is above 
2.5 lbs. as competition for 
summer water is very low.

The total number of 
vineyard passes to control 
weeds and manage row 
middles does not exceed 4.

AND
Average vine size is above 
2.5 lbs. as competition for 
summer water is very low.

The total number of 
vineyard passes to control 
weeds and manage row 
middles does not exceed 5.

AND
Average vine size is above 
2 lbs. as competition for 
summer water is low.

The total number of 
vineyard passes to control 
weeds and manage row 
middles does not exceed 5.

OR
Average vine size is above 
2 lbs. as competition for 
summer water is low.

Mowing can be an efficient form of row middle management in wet years, depending on weed population, but a very risky practice in dry 
years.  For economic sustainability an integrated approach to mowing, cover crops and herbicide use is necessary to maintain efficient 
operation, sustainable vine size and to reduce the risk of water stress.
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II.  Nutrition Management

Magnesium deficiency

Black leaf (Potassium
Deficiency) in Concord

Nutrient management is important to ensure healthy, productive
vineyards. It is not only important to have sufficient amounts of each 
nutrient available to the vine, but also to establish an appropriate balance 
of the relative amounts of all nutrients. Nutrient excess or deficiency 
can affect both yield and fruit quality for all grape varieties. Nutrient 
availability is affected by soil texture, moisture, pH and many other 
factors. It’s important to adapt vine nutrition practices to site-specific 
vineyard conditions, rather than applying a ‘one-size-fits-all’ approach to 
all vineyard blocks.

Excess fertilizers – notably nitrogen and phosphorus – can also 
contaminate ground and surface waters. Managing nitrogen fertilization 
is most important because nitrogen is the most leachable fertilizer 
applied to vineyards. Phosphorus can trigger excessive growth of 
organisms in surface water, leading to algal blooms and depletion of 
oxygen. Juice grape growers in the Lake Erie Region do not routinely 
add phosphorus to mature vineyards so excess use of this fertilizer is of 
less concern than nitrogen management.  

This section addresses the uses of soil and tissue samples to guide 
nutrient management decisions and special consideration for using soil 
characteristics and vine growth as guides for nitrogen management.
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Monitoring Nutrient Status

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is tissue analysis 
done on a regular 
basis?

Tissue analysis is 
done on all blocks, in 
conjunction with soil 
analysis, every two 
or three years, more 
often if problems 
arise. Results are used 
in planning future 
fertilization.

Tissue analysis is 
done on all blocks 
every  two or three 
years.

Tissue analysis is 
done every four or 
five years and/or only 
in problem areas.

Tissue analysis has 
not been done in over 
five years.

Petiole (leaf stem) analysis should be conducted 60-70 days after bloom, in the post-veraison period and compared to a paired soil test. Bloom 
tissue analysis might be useful for elements such as nitrogen and boron in part because same-season correction of a significant deficiency 
might be possible. Contact LERGP for more information on soil and petiole testing.

Is soil analysis done 
on a regular basis?

Soil analysis is 
done in conjunction 
with tissue analysis 
every two or three 
years, more often 
if problems arise. 
Results are used in 
planning fertilization 
and liming as well 
as organic matter 
amendments.

Soil analysis is done 
on most blocks every 
three years.

Soil analysis is done 
every four or five 
years and/or only in 
problem areas.

Soil analysis has not 
been done in over five 
years.
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Monitoring Nutrient Status: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is tissue analysis 
done on a regular 
basis?

The economic ranking  for tissue analysis is the same ranking earned for the production practice 
question above.

While most nutrient management plans in vineyards are not costly, soil and tissue analysis are even less so.  Understanding soil and plant 
health not only lowers short term costs, it improves long-term outcomes.  Over use of immobile nutrients can lead to costly vine-size mistakes.

Is soil analysis done 
on a regular basis?

The economic ranking for soil analysis is the same ranking earned for the production practice 
question above.



PA VinES ~ Sustainable Viticulture Practices
40

Sustainable Viticulture • Nutrition Management

Established Vineyard Considerations

1 - Low Risk 2 3 4 -  High Risk Your Rank

For soils with low 
organic matter 
(<3%), is additional 
organic matter 
added?

Organic matter, 
such as compost or 
composted pomace, 
is banded to the 
soil under the vine 
row as needed. 
Compost is analyzed 
for nutritional 
composition as well 
as contaminants.

AND
Vine prunings are 
chopped and remain 
in vineyard.*

Organic matter, 
such as compost or 
composted pomace, 
is banded to the 
soil under the vine 
row occasionally. 
Compost is not 
analyzed.

AND
Vine prunings are 
chopped and remain 
in vineyard.*

No organic matter is 
added to the soil.

BUT
Vine prunings are 
chopped and remain 
in vineyard.*

No organic matter is 
added to the vineyard.

AND
Vine prunings are 
removed from vine 
yard.*

It is most practical to apply compost to a swath under the trellis rather than a broadcast application. Reasons include limited availability of 
high quality compost, application increases soil microbial activity (CO2 evolution), CEC (Cation Exchange Capacity), and available P, Ca, and 
K.
*All organic materials should be composted correctly to prevent the spread of unwanted weed seed  and disease into your vineyard.
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Established Vineyard Considerations: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

For soils with low 
organic matter 
(<3%), is additional 
organic matter 
added?

Cover crop is planted 
annually or as needed.

AND
Vine prunings are 
chopped and remain in 
vineyard.

Sod is allowed to 
grow in row middles 
when vine water 
status is not a concern

AND
Vine prunings are 
chopped and remain 
in vineyard.

Compost is added to 
the soil.

AND
Vine prunings 
remain in vineyard.

No organic matter is 
added to the vineyard.

OR 
Pomace or raw manure is 
added to the vineyard.

Inorganic fertilizers, cover crops, and row middle management are the only cost effective methods of supplying N to vines.  Compost is cost 
prohibitive and difficult to manage.  Pomace and raw manure are expensive and increase risk of economic harm related to disease and soil 
imbalance.

The Benefits of Soil Organic Matter
• Attracts and holds nutrients in an available state, reducing leaching losses.
• Increases soil water-holding capacity.
• Binds soil particles into crumbs (aggregates), producing a granular structure that promotes the penetration of air to roots, the capillary 

movement of water and the penetration of roots through the soil.
• Transforms into vitamins, hormones, and other substances, which stimulate growth in plants.
• Feeds soil organisms, which in turn feed soil predators that also prey on root pests.
• Increases worms
The soil builds up organic matter faster if the organic material is left on the surface than it does if it is worked into the soil. The oxygen 
introduced by the tillage “burns off” the organic matter. The natural process is for the material to “melt” into the soil over time.               

 From Matthiasson (2000)
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Nutrient Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

How is pomace 
utilized?

Pomace is not 
returned to the 
vineyard.

Pomace is composted 
on site and returned to 
the vineyard.

Pomace is composted 
off the farm and 
returned to the vineyard 
as mature compost.

Fresh pomace 
is spread in the 
vineyard.

The application of pomace can lead to problem weeds and diseases being introduced into a vineyards, or an area of a vineyard. This is 
particularly true when the original source of the pomace is not known, as is the case with many of the larger processors in the Lake Erie  
Region.  Some see the recycling of organic matter back into the vineyard is important to maintain soil organic matter and soil biodiversity. 
Pomace can be combined with a carbon source – leaves, for example – to create a more nutritionally balanced product. This will enhance the 
soil over and above the addition of fresh pomace. Even through proper composting, grapevine seedlings can proliferate from the spreading of 
fresh pomace. These seedlings are often infected by downy mildew, but are generally controlled through standard weed control practices such 
as herbicide use, cultivation, or mowing.   

Nutrient Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

How is pomace 
utilized?

Pomace is not 
returned to the 
vineyard.

Pomace is not 
returned to the 
vineyard but present 
on the farm.

Pomace is composted 
off the farm and 
returned to the 
vineyard as mature 
compost.

Fresh pomace 
is spread in the 
vineyard.
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Compost Applications

Compost is not mulch, but rather organic materials that have been converted to humus through the action of microorganisms. The composting 
of materials such as grape pomace is not just the passive aging of a pile of organic material, but a controlled process that requires labor 
and time ‘turning’ the material and adjusting and monitoring carbon to nitrogen ratios, temperature, and other factors to optimize nutrient 
composition and eliminate the potential for introducing pathogens and weeds into your vineyard. Also important to making the best use of 
your composting efforts for improving your vineyard operation, it is imperative that you obtain an analysis of the parent materials (before 
composting) and of the finished compost; you have to know what you’re adding to your soil BEFORE you add it, because once it’s down, you 
can’t take it back! That said, the application of compost to agricultural soils has been shown to improve soil structure, porosity and aeration, 
cation exchange capacity, % organic matter, and moisture holding capacity. It can also increase soil microbial activity, and add nutrients to 
the soil for plant uptake. However, additions of compost can represent a substantial investment and expense to vineyard operations. Therefore 
it is important that grape growers understand the benefits and limitations of compost as they endeavor to improve their vineyard production 
practices. Dr. James Travis, of Penn State University has documented many of the effects of compost applications to Pennsylvania vineyards 
in the Lake Erie region and other grape growing areas of Pennsylvania, and has compiled A Practical Guide to the Application of Compost in 
Vineyards found at http://agroecology.berkeley.edu/resources/compostguide-vineyards.pdf  This publication contains the results of compost 
trials designed to enhance grapevine health and production and can help growers understand if composting and compost applications will meet 
their sustainable production goals.

http://agroecology.berkeley.edu/resources/compostguide-vineyards.pdf
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Nitrogen (N) Management Practices

1 - Low Risk 2 3 4 -  High Risk Your 
Rank

What criteria are 
used to determine 
the rate of N 
fertilization?

Soil applied N rates are adjusted 
based on at least 6 of the 
following:
• The previous year’s crop level 
(Fruit removes approximately 4 
lbs. of N/ton of fruit produced.) 
• Vine pruning weights 
• % soil organic matter
• Legumes and cover crop 
residues
• Visual clues of N deficiency or 
excess 
• Canopy fill 
• Degree of winter injury 
• Historical records on amount 
of N used.

Soil applied N rates 
are adjusted based on 
4 or 5 of the criteria.

Soil applied N rates 
are based on 2 or 3 of 
the criteria.

N rates are not 
adjusted for crop 
level, soil organic 
matter, winter injury 
or any other criteria.



PA VinES ~ Sustainable Viticulture Practices
45

Sustainable Viticulture • Nutrition Management

Nitrogen (N) Management Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What criteria are 
used to determine 
the rate of N 
fertilization?

Soil applied N rates are 
adjusted based on at least 6 of 
the following:
• The previous year’s 
crop level (Fruit removes 
approximately 4 lbs. of N/ton 
of fruit produced.) 
• Vine pruning weights 
• % soil organic matter
• Legumes and cover crop 
residues
• Visual clues of N deficiency 
or excess 
• Canopy fill 
• Degree of winter injury 
• Historical records on amount 
of N used.

AND
There is never a need to 
apply more than 50 pounds of 
actual N because of historical 
practices.

Soil applied N rates 
are adjusted based on 
4 or 5 of the criteria.

AND
There is never a need 
to apply more than 50 
pounds of actual N 
because of historical 
practices.

Soil applied N rates 
are based on 2 or 3 
of the criteria.

AND
Visual clues of N 
deficiency or excess 
are never observed.

N rates are not adjusted 
for crop level, soil 
organic matter, winter 
injury or any other 
criteria.
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Estimating Available Nitrogen Supplied by Cover Crops  
To estimate the amount of nitrogen in your cover crop you must assess the total yield of the cover crop and the percentage of nitrogen in the plants just 
before they die.

There are two ways to estimate yield. The most accurate is to take cuttings from several places (of known surface area) in the vineyard, then dry and weigh 
them. Clip the plants at ground level within the known area. Dry them out in the sun for a few days and use the following formula to determine the per acre 
yield of dry matter.

Yield (lbs/acre) = Total wt of dried samples (lbs) x 43,560 ft2

                     ft2 sampled                   1 acre

An easier but less accurate method is to estimate your yield from the height of the cover crop and its percent cover.  At 100% cover and 6” height, most 
grass legume cover crops will contain roughly 2000 lbs/acre of dry matter. For each additional inch, add 150 lbs. For example, a typical fescue, perennial 
ryegrass, or white clover vineyard cover crop that is 8” tall will yield 2000 lbs/acre of dry matter plus an additional 150 lbs for each additional inch for a 
total of 2300 lbs of dry matter per acre. If the stand is less than 100 percent, multiply by the percent cover. In this example, for an 80% cover you would 
obtain: 2300 lbs x 0.80 = 1840 lbs dry matter/ acre.

To convert the yield to total nitrogen, use the following guideline: cover crop grass legume mixtures contain 2-3% N before flowering and 1.5-2.5% after 
flowering. Therefore, total nitrogen in the cover crop = yield (lbs/acre) x % N/100

To estimate the nitrogen available to the vines, divide the total nitrogen by 4 for cover crop material left on the surface in a no-till system.

So, in our example if you mowed the vineyard 3 times during the season when the cover reached a 6” height you would have 6000 lbs/acre of dry matter.

Total nitrogen = 2000 lbs/acre x 3 cuttings = 6000 lbs

6000 lbs/acre x 2.5* = 150 lbs
                       100
* Average nitrogen percentage before flowering.

Nitrogen available to vines = 150 lbs = 37.5 lbs/acre
                                                    4
This procedure provides a gross estimate of available nitrogen in the soil from cover crops. To obtain a more accurate estimate you would have to send 
plant samples to a lab for analysis.

Organic matter decomposition in the soil also produces nitrogen. Each 1% of organic matter supplies 15-20 lbs/acre/year of nitrogen (Dr. Terry Bates, 
LERGP, Cornell University).
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Nitrogen (N) Management Practices

1 - Low Risk 2 3 4 -  High Risk Your Rank

What is the 
total amount of 
supplemental N 
fertilizer applied 
from all sources?

Six of the factors 
listed above are 
considered and if 
necessary 50 lbs./acre  
actual N is applied per 
year. 

Four or five of the 
factors listed above 
are considered and if 
necessary 50-70 lbs./
acre actual N is applied 
in a given year.

70-100 lbs./acre 
actual N is applied in 
a given year.

>100 lbs./acre actual 
N is applied in a 
given year.

Nitrogen release from organic matter such as compost and mulch can be calculated from their analysis (if known) and the C:N ratio. According 
to Dr. Terry Bates (Cornell University, CLEREL), if the N content of the organic matter is >2.5% or the C:N ratio is <20, N will be released. 
Materials with a C:N ratio >20 require further decomposition before they can release N, and in fact may lead to N deficiencies as N is 
sequestered by soil microorganisms.

Nitrogen (N) Management Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What is the 
total amount of 
supplemental N 
fertilizer applied 
from all sources?

The economic sustainability score for supplemental nitrogen is the same score earned for the 
production practice sustainability above.
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Nitrogen (N) Management Practices

1 - Low Risk 2 3 4 -  High Risk Your Rank

When is N fertilizer 
soil-applied in 
spring?

N is applied during the 
period of maximum uptake - 
budbreak to fruit set.

AND
Split applications are used 
with 30-50% of the N applied 
prebloom and the remainder 
applied postbloom.

All N is applied 
during the period of 
maximum uptake 
- budbreak to fruit 
set.

AND
Split applications 
are not used.

N is applied up to 
2 weeks prior to 
budbreak 

OR
All N is applied in 
the period between 
fruit set and 
veraison.

N is applied >2 weeks 
prior to budbreak.

OR
After veraison.

There is little absorption of N by roots prior to budbreak. The soil is cold and roots are inactive. Early vine growth depends almost entirely on 
N stored in the woody parts of the vine. 

Nitrogen (N) Management Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

When is N fertilizer 
soil-applied in 
spring?

N is applied during the 
period of maximum uptake - 
budbreak to fruit set.

AND
Split applications are not 
necessary due to adequate 
vine size and organic matter.

AND
N applications are 50 lbs. or 
less of actual.

All N is applied during the 
period of maximum uptake 
- budbreak to fruit set.

AND
Split applications are used 
only when pruning weights 
are below 2.5 lbs per vine 
and the determined cause of 
smaller vines is N.

N is applied up to 
2 weeks prior to 
budbreak.

OR
All N is applied in 
the period between 
fruit set and 
veraison.

N is applied >2 weeks prior 
to budbreak.

OR
After veraison.

Split applications substantially increase labor and tractor costs of this practice on larger farms.  The costs cannot be justified unless there is an improvement 
in vine size that is needed to increase future yields.
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Nitrogen (N) Management Practices

1 - Low Risk 2 3 4 -  High Risk Your Rank

If foliar N is used, 
when is it applied?

Foliar N applications 
are not used because 
they are not necessary, 
N needs are met via 
ground applications.

Foliar N is used only 
when necessary or not 
at all. Use is based on 
visual cues from vines 
and/or tissue analyses 
reporting <1.0% N in 
spring.

Foliar N is used 
several times, its use 
based on the calendar.

Foliar N is included 
in most tank mixes 
automatically.

N needs are best addressed through addition of organic matter and/or ground application of N fertilizers.

Sustainable Viticulture • Nutrition Management
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Nitrogen (N) Management Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

If foliar N is used, 
when is it applied?

The economic sustainability score for foliar N is the same score earned for the production practice 
sustainability above.
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pH Adjustment

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is pH adjusted if 
necessary?

Lime is added according to 
soil test recommendations if 
topsoil pH is less than 5.5.

AND
No more than 2 tons per 
acre is applied per year.

Lime is added 
according to soil test 
recommendations.

Lime is added but 
amount of lime added 
is not research based.

Soil tests are never 
taken, and lime is 
added systematically 
or not added at all 
until severe nutritional 
deficiencies are 
evident

Native labrusca types are adapted to acid soils, with optimum pH around 5.5 

pH Adjustment: Economics

1 - Low Risk 2 3 4 -  High Risk Rank

Is pH adjusted if 
necessary?

Lime is added 
according to soil test 
recommendations if 
topsoil pH is less than 
5.5.

AND
No more than 2 tons per 
acre is applied per year.

Lime is added 
according 
to soil test 
recommendations.

Lime is added but amount 
of lime added is not research 
based.

AND
Nutritional deficiencies have 
not been observed in the last 
five years.

OR
A soil test in the last five years 
found pH levels below 4.1 or 
above 6.25 in any vineyard 
block.

Soil tests are never 
taken, and lime is added 
systematically or not 
added at all or until severe 
nutritional deficiencies are 
evident.

OR
A soil test in the last five 
years found pH levels 
below 4.1 or above 6.25 
in more than 15 acres of 
vineyard.

Any pH imbalance undermines potential yield and calls the sustainability of the farm into question. 
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Macronutrient Management Practices:
Calcium (Ca), Magnesium (Mg), Phosphorus (P), Potassium (K)

1 - Low Risk 2 3 4 -  High Risk Your Rank

How are 
macronutrient – Ca, 
Mg, P, K – levels 
managed in soil?

Macronutrients 
are maintained at 
acceptable ranges 
based on soil and 
petiole results. 

AND 
Grower can identify 
deficiency symptoms.

Macronutrients 
are maintained at 
acceptable ranges 
based on soil and/or 
petiole results. 

BUT
Grower cannot 
identify deficiency 
symptoms.

Fixed amounts of 
macronutrients are 
applied annually but 
not based on soil 
and/or petiole tests 
and deficiencies are 
addressed.

Macronutrient 
levels in soil are 
adjusted only when 
deficiencies occur.

The application of Ca, Mg, and K as foliar nutrients is not well understood. Use can be based in part on soil/tissue analysis and visual clues. Magnesium 
deficiency is often addressed through the use of foliar applied Epsom salts. In general, due to the relatively large quantities required by vines, macronutrient 
nutrition is best addressed through the root system.

Macronutrient Management Practices: Economics
Calcium (Ca), Magnesium (Mg), Phosphorus (P), Potassium (K)

1 - Low Risk 2 3 4 -  High Risk Your Rank

How are 
macronutrient – Ca, 
Mg, P, K – levels 
managed in soil?

The economic sustainability score for macronutrient management is the same score earned for the 
production practice sustainability above.

Macronutrient management tends to be a significant barrier to increasing yields on some vineyard sites when not managed.  As symptoms appear the 
economic sustainability of the operation quickly becomes a concern.
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Micronutrient Management Practices: 
Boron (B), Manganese (Mn), Zinc (Zn)

1 - Low Risk 2 3 4 -  High Risk Your Rank

How are 
micronutrients – B, 
Mn, Zn – managed?

Micronutrients 
are maintained at 
acceptable ranges 
based on soil and 
petiole results. 

AND
Grower can identify 
both deficiency and 
toxicity symptoms.

Micronutrients 
are maintained at 
acceptable ranges 
based on soil and/or 
petiole results. 

BUT
Grower cannot 
identify all deficiency 
and toxicity 
symptoms.

Micronutrient 
levels in soil are 
adjusted only when 
deficiencies occur.

Fixed amount of 
micronutrients are 
applied annually.

Micronutrient Management Practices: Economics
   Boron (B), Manganese (Mn), Zinc (Zn)

1 - Low Risk 2 3 4 -  High Risk Your Rank

How are 
micronutrients – B, 
Mn, Zn – managed?

The economic sustainability score for micronutrient management is the same score earned for 
the production practice sustainability above.
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Fertilizer Storage

1 - Low Risk 2 3 4 -  High Risk Your Rank

How long do you 
store fertilizer?

No fertilizers are 
stored at any time.

Fertilizers are stored 
for a couple of weeks 
during the application 
process

Fertilizers are stored 
during the season.

Fertilizers are stored 
for one season or 
more.

What type of storage 
is used for dry 
formulations?

Covered storage on 
impermeable surface 
such as concrete or 
asphalt. Spills are 
collected.

Covered storage on 
permeable surface 
(other than sandy 
soils). Spills are 
collected.

Partially covered 
storage on permeable 
surface (on other than 
sandy soils). 

AND/OR 
Spills are not 
collected.

There is no cover, 
soils are sandy. 

AND/OR 
Spills are not 
collected.

What is the 
condition of the 
containers?

Tanks or bags are 
clearly labeled. 
There are no holes, 
tears, weak-seams 
or leaks. They are 
stored with secondary 
containment.

Tanks or bags should 
be clearly labeled. 
No holes, tears, weak 
seams or leaks unless 
there is secondary 
containment.

Labels are missing 
or hard to read. 
Bags are old with no 
holes or tears unless 
there is secondary 
containment

Bags/containers 
are old and in need 
of repair. Metal 
containers show 
signs of rusting. No 
labels or secondary 
containment.
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Fertilizer Storage: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

How long do you 
store fertilizer?

No fertilizers are stored at 
any time.

Fertilizers are 
stored for a couple 
of weeks during the 
application process.

Fertilizers are stored 
during the season.

Fertilizers are stored for 
one season or more.

What type of storage 
is used for dry 
formulations?

Less than 3 tons of 
fertilizer are stored for 
more than 6 months

AND
Fertilizer is stored in 
retired grape bins.

More than 3 tons of 
fertilizer are stored 
for more than 6 
months

AND
Fertilizer is stored 
in retired grape 
bins.

More than 3 tons of 
fertilizer are stored for 
more than 6 months

AND
Fertilizer remains 
dried and does not 
leach or spill.

Larger amounts of 
fertilizer are stored that 
require facilities

OR
Fertilizer is spilled or 
leached as a result of 
unacceptable facilities.

What is the 
condition of the 
containers?

The economic sustainability score for container condition is the same score earned for the 
production practice sustainability above.
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Fertilizer Storage

1 - Low Risk 2 3 4 -  High Risk Your Rank

What security 
measures are taken 
at the storage area?

Area is fenced or 
locked and separate 
from all other 
activities or valves are 
locked.

Area is fenced or 
locked and separate 
from most other 
activities.

Area is not locked 
but separate from all 
other activities

Area is open to 
activities that could 
damage containers or 
spill fertilizer.

What is the distance 
from the fertilizer 
storage to the 
nearest surface 
water body or well?

Greater than 200 ft 
and storage building 
is curbed with a 
concrete pad. 

OR
No fertilizer is stored 
on the farm.

100-200 ft and storage 
building is curbed 
with a concrete pad 
designed to contain 
125% of the volume 
of the stored products.

At least 100 ft and 
storage building is 
not curbed with a 
concrete pad.

There is less than 
100 ft between the 
fertilizer storage and 
the nearest surface 
water body or well.

These chemicals can endanger water quality and human health if they are not properly stored and handled.  The chemicals can enter directly 
into the groundwater through wells or sinkholes at the farm or flow into surface water.  Taking voluntary action to prevent contamination of 
groundwater and surface water can contribute to continued availability of pesticides and fertilizers. Following proper label instructions is an 
important procedure for storing and handling chemicals safely. A good reference is Pennsylvania Farm-A-Syst: Worksheet 2: Pesticide and 
Fertilizer Storage and Handling http://extension.psu.edu/publications/uc135/view.

http://extension.psu.edu/publications/uc135/view
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Fertilizer Storage: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What security 
measures are taken 
at the storage area?

Fertilizer is not stored 
and storage facilities do 
not exist.

Area is locked and 
separate from other 
activities.

Area is locked but not 
separate from all other 
activities

Area is open to activities 
that could damage 
containers or spill 
fertilizer.

What is the distance 
from the fertilizer 
storage to the 
nearest surface 
water body or well?

Fertilizer is not stored 
and storage facilities do 
not exist.

100-200 ft and 
storage building 
is curbed with 
a concrete pad 
designed to contain 
125% of the volume 
of the stored 
products.

AND
The facilities were 
grant funded.

At least 100 ft  and 
storage building is not 
curbed with a concrete 
pad.

AND
The facilities were 
previously constructed 
for another purpose.

There is less than 100 
ft between the fertilizer 
storage and the nearest 
surface water body or 
well.



III.  Vineyard Management

I
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Mechanical Pruning

Planting Cover Crop

GIS Map

Mowing and Spraying

In the humid Northeast, vineyard management is closely linked to 
the dual goals of pest management and production of quality fruit. 
With major challenges inherent in cool climate viticulture, vineyard 
management practices must be fine-tuned to achieve quality goals. 
From training system choices to pruning and canopy management 
practices, vineyard cultural practices affect profitability and fruit 
quality, and need to be applied in a flexible manner to confront each 
season’s unique and different challenges. One overall goal is to strike 
a balance between cropping levels and vegetative growth to ensure 
achievement of optimum yield of mature, high quality fruit.
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Vineyard Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Does a map of the 
vineyard exist?

A detailed map exists of the 
vineyard, allowing accurate 
calculation of acreage.   
Map information is tied 
to production (tonnage) 
records.

A detailed map exists of 
the vineyard, allowing 
accurate calculation 
of acreage.  -  Map 
information is NOT tied 
to production (tonnage) 
records.

A map exists but 
is inaccurate or 
incomplete.

No map exists.

Aerial photo enlargements of your farm can be obtained from local NRCS offices, and many other mapping options, including GIS 
(Geographic Information System) mapping of soil types, are available to growers.

Vineyard Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Does a map of the 
vineyard exist?

The economic ranking for vineyard map is the same as the production ranking above.
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Vineyard Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is the training 
system appropriate 
for the site?

Training system 
accommodates 
vine vigor allowing 
optimum canopy 
density and fruit 
exposure without 
extensive canopy 
manipulation.

Training system 
accommodates vine 
vigor but remedial 
steps are necessary to 
deal with vine vigor 
in some years.

Training system 
accommodates vine 
vigor but remedial 
steps are necessary to 
deal with vine vigor 
in most years.

Training system is not 
suitable.

Native varieties with procumbent growth habits are suited to training systems such as the Top Wire Cordon (TWC) or Geneva Double Curtain 
(GDC). The optimum shoot density for single curtain systems is 4-5 shoots/ft of row.  The optimum shoot density for GDC contain 8-10 
shoots/ft of row.

Is vine size 
monitored?

Prior to pruning 
each vineyard block, 
randomly-selected, 
permanently-tagged 
vines are pruned and 
the brush is weighed.

Prior to pruning each 
vineyard block, a few 
representative vines 
per acre are pruned 
and the brush is 
weighed.

Though vine size is 
monitored, averages 
exist on a whole farm 
basis rather than 
block by block.

No attempt is made to 
monitor vine size or 
track pruning weights.

One of the key measures of vineyard performance is vine size. Vines must be balanced to facilitate light and air penetration. They must also 
facilitate the production of economical yields of high quality fruit. 

Vine size assessment is done primarily through the weighing of dormant vine prunings. Typically, the weight of canes on a per vine basis 
ranges from 0.2 – 0.4 lbs pruning weight/ft of row and doubled for divided canopies (GDC).
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1 - Low Risk 2 3 4 -  High Risk Your Rank

Is the training 
system appropriate 
for the site?

Training system is top 
wire cordon (TWC).  
Excessive vine size is 
managed primarily with 
yield.  If necessary, row 
middle management 
reduces vine size further.

Training system 
is Geneva Double 
Curtain (GDC) 

AND
Pruning weights are 
greater than 3 lbs. per 
vine

OR
Shoot density is 
greater than 8 shoots 
per foot of row.

Training system 
is top wire cordon 
(TWC).  Excessive 
vine size is managed 
only by increasing 
yields.

Training system is GDC 
and shoot density is less 
than 8 shoots per foot of 
row OR pruning weights 
are less than 3 lbs per 
vine.

OR
A system other than 
GDC or TWC is utilized 
for natives.

Top wire cordon (TWC) minimizes the need for hand labor.  As labor markets have evolved since the introduction of GDC, it is no longer 
practical to grow GDC on most sites.  GDC requires exceptional sites and exceptional yields to maintain sustainability.  Other training systems 
are expensive to maintain and are not economical.
Is vine size 
monitored?

Prior to pruning 
each vineyard block, 
randomly-selected, 
permanently-tagged vines 
are pruned and the brush 
is weighed.

Prior to pruning each 
vineyard block, a few 
representative vines 
per acre are pruned 
and the brush is 
weighed.

Though vine size is 
monitored, averages 
exist on a whole 
farm basis rather 
than block by block.

No attempt is made to 
monitor vine size or track 
pruning weights.
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Vineyard Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

If the vines are 
determined to be 
unbalanced - too small 
or too large - are steps 
taken to increase or 
decrease vigor?

A plan is set forth to 
increase or decrease 
vigor of unbalanced 
vines.

A formal plan does 
not exist but several 
steps to modify vigor 
are being taken.

A formal plan does 
not exist but steps 
are taken only when 
severe vigor problems 
are evident.

There are no plans to 
adjust vine vigor.

To increase vine size: leave fewer buds at pruning, increase nitrogen fertilization, reduce crop level, till row middle cover in spring. To 
decrease vine size: leave more buds at pruning, reduce nitrogen fertilization, and/or establish permanent cover in row middles.

Vineyard Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

If the vines are 
determined to be 
unbalanced - too 
small or too large 
- are steps taken to 
increase or decrease 
vigor?

A comprehensive plan 
is set forth to increase 
or decrease vigor of 
unbalanced vines.

AND
The plan has been 
implemented and includes 
yield management 
strategies.

A plan is set forth to 
increase or decrease 
vigor of unbalanced 
vines.

A formal plan does 
not exist but several 
steps to modify vigor 
are being taken.

Steps are taken only 
when average pruning 
weight is below .2 lbs per 
foot of row.
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1 - Low Risk 2 3 4 -  High Risk Your Rank

Is the yield 
appropriate for the 
vineyard block?

Yield is adjusted 
according to the 
following:
•Vine size
•Vine health
•Historical yield/
quality data 
Guidelines below are 
followed.

Yield is adjusted 
according to the 
following:
•Vine size
•Vine health 
Guidelines below 
are not necessarily 
followed.

Yield is adjusted only 
in years when crop 
size is excessive.

Crop level is not 
adjusted according 
to vine size or vine 
health.

Labrusca: yield is determined by crop estimation at 30 days postbloom. Crop reduction takes place at that time if necessary. For every 3 days 
the bloom date is earlier or later than the long-term average, an additional ton of fruit can be ripened (when it’s early) or must be removed 
(when it’s late).

Crop Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is the yield 
appropriate for the 
vineyard block?

The economic sustainability ranking for yield is the same as the production ranking above.
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Crop Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is crop thinning done 
in a thorough and 
conscientious manner?

If necessary, crop 
is thinned based on 
an accurate crop 
estimation. No more 
than 4 tons/acre is 
removed. 

Crop thinning 
guidelines are 
followed, though 
improvements can be 
made in timing and/or 
execution.

Crop thinning is done 
without knowing the 
potential crop or what 
percentage is taken 
off.

Crop thinning is 
not done even when 
necessary to maintain 
fruit quality and vine 
health.

Labrusca: 
• Thinning is done between 30 days postbloom and veraison. 
• If done mechanically, there is minimal leaf removal and damage to berries and shoots. 
• Crop is adjusted to ensure ripening to processor quality standards. 

Crop Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is crop thinning 
done in a thorough 
and conscientious 
manner?

Crop is thinned based on an 
accurate crop estimation. 
Thinning is completed 
within 45 days of bloom.  
Average vine size is 
maintained between .35 and 
.5 lbs per foot of row.

Crop thinning 
is completed to 
maintain marketable 
fruit quality and vine 
size.  

Crop thinning is done 
only to maintain 
marketable fruit 
quality standards, not 
to maintain vine size.

Crop thinning is not 
done even to reach 
marketable fruit 
quality standards.

The definition of marketable fruit will vary significantly based on processor and how the fruit is utilized.  While 15.5 brix is a standard industry goal for the 
largest portion of the market, it is unsustainable to attempt higher standards for other markets.  The primary goal for markets not demanding high brix is to 
maintain vine size and potential future yields.
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Crop Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is yield estimated 
properly?

Yield is estimated 30 
days post-bloom. 
Yield estimation 
is based on crop 
estimation and 
thinning table and 
historical averages. 

Yield is estimated 
estimation is based 
on crop estimation 
practices done 30 
days post-bloom. 
Yield estimation 
is based on crop 
estimation and 
thinning table.

Yield estimation 
is based on cluster 
counts and historical 
average cluster 
weights.

Yields are estimated 
by looking at the 
vines and guessing or 
counting clusters on a 
few vines.

Multiple research projects conducted by Dr. Bates at the Cornell Vineyard Laboratory in Fredonia and Portland have highlighted the impor-
tance of vine size on potential yield or productivity.   If the crop estimation shows a high potential yield (over cropped), then it’s time to start 
thinning. The “Crop Estimation Chart” created by Dr. Bates shows how to calculate crop size throughout the growing season.  It can be found 
at http://lergp.com/crop-estimation/#1484936975512-e472de1a-3aa3

Crop Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is yield estimated 
properly? The economic ranking for yield estimation is the same as the production ranking.

http://lergp.com/crop-estimation/#1484936975512-e472de1a-3aa3
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Crop Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are missing vines 
counted and replaced 
regularly?

Missing vines are 
counted and replaced 
every year. Vines are 
replaced by planting  
layers when possible 
and rooted vines 
when not. 

AND 
Yield records are 
adjusted to account 
for missing vines.

Missing vines are 
replaced every 
other year; where 
appropriate, layering 
is practiced every 
other year. 

AND
 Yield records are 
adjusted to account 
for missing vines.

Missing vines are 
replaced every few 
years; layering is 
practiced every few 
years.

Missing vines are 
replaced sporadically 
or not at all.

Missing vines reduce vineyard profitability and lead to inefficiency in use of pesticides and fertilizers. Yield must be estimated with missing 
vines taken into consideration. If 50% of vines are missing, functional crop would be double the overall crop for the block creating a situation 
of potentially over-cropped vines.
Are adequate 
production records 
kept to evaluate 
vineyard profitability?

Vineyard expenses 
and income are 
recorded for each 
individual block.

Vineyard expenses 
and income are 
recorded by farm 
but not by individual 
block.

Vineyard expenses 
and income are not 
broken out by block 
but overall farm 
income and expenses 
are known.

Overall farm income 
and expenses are 
recorded only when 
tax returns are filled 
out.

Knowing what is spent in each individual block is crucial for making vineyard management decisions and improving profitability. 
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Crop Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are missing vines 
counted and 
replaced regularly?

At least 3% of trunks are 
renewed annually.

AND
Layers or dippers are 
used whenever practical

AND
When stand counts drop 
below 85% vines are 
planted.

Layers or dippers 
are used whenever 
practical, on an annual 
basis.

AND
When stand counts 
drop below 85% vines 
are planted.

Layers or dippers 
are used whenever 
practical, on an 
annual basis.

Layers or dippers are 
used whenever practical 
on less than an annual 
basis.

Are adequate 
production 
records kept to 
evaluate vineyard 
profitability?

Vineyard expenses and 
income are recorded for 
each individual block.

Vineyard expenses 
and income are 
recorded by farm 
but not by individual 
block.

Vineyard expenses 
and income are not 
broken out by block 
but overall farm 
income and expenses 
are known.

Overall farm income and 
expenses are recorded 
only when tax returns are 
filled out.
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Rye Grass Cover Crop

Glyphosate in Row Middle

Weed management is more properly termed ‘vineyard floor 
management’, as distinct management strategies are implemented 
for the region under the trellis and the row middles. Vegetation 
under the trellis must be managed to minimize competition with 
vines from the key bloom-to-veraison growth stage, after which 
weed growth has less impact on vine function. Studies have shown 
that crop losses due to poor weed management can be higher than 
losses due to diseases and insects combined. Row middles can 
be managed to decrease competition for both water and nutrients 
to assist in maintaining vine vigor. While frequent rainfall often 
promotes growth of weeds, it also permits establishment of cover 
crops that can help growers manage water availability, decrease 
soil compaction, and ensure solid footing for machinery during the 
season.

This section emphasizes the integration of mechanical and cultural 
practices with judicious choice and usage of herbicides to achieve 
a grower’s management objectives. Proper choice and timing of 
pre-emergence and post-emergence herbicides, consideration of 
tillage and other non-chemical control methods, proper care and 
calibration of weed sprayers, and use of cover crops and mulches 
in row middles where appropriate are covered in this section, along 
with critical vine development stages (bloom to veraison) for 
reducing weed competition under the trellis.
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Weed Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is vineyard scouted 
and mapped for 
weeds?

Grower scouts weeds 
at least 2 times during 
the season. 

AND
Weed infestations are 
recorded and mapped.

Grower scouts weeds 
periodically. 

AND
Weed infestations 
are recorded and/or 
mapped.

Weeds are monitored 
periodically.

Weed composition is 
monitored rarely if 
ever.

The best way to prevent new weed problems is to keep good records. Weeds of the Northeast (Phillips 1956) is an excellent reference book for 
identifying weed species. Also, weed photos can easily be found on the internet. Try http://www.wssa.net/.

What area between 
rows contains 
permanent ground 
cover? In vineyards 
more than one year 
old.

A three foot weed free 
band under the row.

The weed free band 
is narrower than three 
feet under the trellis.

The weed free band is 
wider than three feet 
under the trellis.

The vineyard floor is 
kept bare.

OR
Row middles are 
tilled.

The maximum amount of soil should be covered to prevent erosion and foster non-competitive species diversity.

As part of environmentally responsible vineyard management, it is not necessary to have pristine weed control throughout the season. 
The most critical time for weed control is bloom through veraison, after which some additional weed growth is not viticulturally harmful. 
However, weeds should not interfere with harvest activities, contaminate harvested crop, nor be allowed to proliferate to the point that 
future weed control is difficult.

http://www.wssa.net/


Weed Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is vineyard 
monitored and 
mapped for weeds?

Grower scouts weeds at 
least 2 times during the 
season. 

AND
Weed infestations are 
recorded and mapped.

Grower scouts weeds 
periodically. 

AND
Weed infestations 
are recorded and/or 
mapped.

Weeds are monitored 
periodically.

Weed composition is 
monitored rarely if ever.

What area between 
rows contains 
permanent ground 
cover? In vineyards 
more than one year 
old.

Row middle ground 
cover varies from year 
to year based on soil and 
weed conditions.  In wet 
years growers maximize 
row middle ground 
cover.

A three foot weed free 
band under the row.

The weed free band is 
wider than three feet 
under the trellis.

OR
Row middles are 
tilled.

The weed free band is 
narrower than three feet 
under the trellis.

Weed management is critical to economic sustainability.  Most practices are low cost but high impact.  More expensive materials may be 
necessary, but the rate and frequency of their use can be limited through scouting.

PA VinES ~ Sustainable Viticulture Practices
69

Sustainable Viticulture • Weed Management



PA VinES ~ Sustainable Viticulture Practices
70

Sustainable Viticulture • Weed Management

Weed Management

1 - Low Risk 2 3 4 -  High Risk Rank

In planning a 
weed management 
program, how are 
herbicides chosen? 

Herbicides are selected 
based on over-wintering 
weed species and scouting.

AND
Rotating modes of action 
is used for resistance 
management. 

AND
Vineyards are treated on a 
block by block basis.

Herbicides are selected 
based on over-wintering 
weed species and scouting.

AND
Rotating modes of action 
is used for resistance 
management.

BUT
All vineyard acreage is 
treated the same.

Rotating modes of action 
is used for resistance 
management 

BUT
sprays are not based on 
scouting or over-wintering 
species.

AND
All vineyard acreage is 
treated the same.

Herbicides are not rotated 
or selected based on weed 
species or scouting. 

AND
The same herbicide 
program is used regardless 
of vineyard block.

Weed Management: Economics

1 - Low Risk 2 3 4 -  High Risk Rank

In planning a 
weed management 
program, how are 
herbicides chosen? 

Herbicides are selected 
based on over-wintering 
weed species and scouting.

AND
Rotating modes of action 
is used for resistance 
management. 

AND
Vineyards are treated on a 
block by block basis.

Herbicides are selected based on 
over-wintering weed species and 
scouting.

AND
Rotating modes of action is used 
for resistance management. Foliar-
applied (post-emergence) herbicides 
are the only herbicides used. 

AND
Herbicides are chosen based on 
weed species present. 

AND
Rates are based on weed species and 
scouting.

Rotating modes 
of action is used 
for resistance 
management but 
sprays are not based 
on scouting or over-
wintering species. 
Soil-applied pre-
emergence herbicides 
are used. 

AND
Rates are based on 
weed species and soil 
type.

Herbicides are not 
rotated or selected 
based on weed species 
or scouting. 

AND
The same herbicide 
program is used 
regardless of vineyard 
block. All-purpose tank 
mixes and standard 
rates are used for all 
vineyard blocks.
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1 - Low Risk 2 3 4 -  High Risk Your Rank

Are the leaching 
potential of 
herbicides and 
soil characteristics 
considered in 
choosing soil-applied 
herbicides? 

Simazine (Princep), 
diuron (Karmex), and 
norflurazon (Solicam) 
are not used.

Simazine, diuron, and 
norflurazon are used 
less than annually 
but are not used at 
all in gravelly or 
sandy soils with high 
leaching potential or 
in areas with high 
water tables.

Simazine, diuron, and 
norflurazon are used 
annually but are not 
used at all in gravelly 
or sandy soils 
with high leaching 
potential or in areas 
with high water 
tables.

Simazine, diuron, 
and norflurazon are 
used regardless of soil 
leaching potential.

Weed Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are the leaching 
potential of 
herbicides and 
soil characteristics 
considered in 
choosing soil-applied 
herbicides? 

Herbicides are 
applied according 
to weed species and 
price of materials in 
compliance with the 
label. 

Simazine, diuron, and 
norflurazon are used 
less than annually 
and only not used on 
gravelly or sandy soils 
unless other options 
are cost prohibitive.

Simazine, diuron, 
and norflurazon 
are used annually, 
without regard to 
weed species or cost 
effectiveness.

Simazine, diuron, and 
norflurazon are not 
used regardless of 
need.
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Weed Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

What type of 
herbicide sprayer is 
used?

Application 
equipment that 
increases deposition 
and reduces drift 
is used (e.g. CDA 
shielded sprayer).

A standard herbicide 
sprayer equipped with 
air induction nozzles 
and a shield in order 
to increase deposition 
and reduce drift is 
used.

A standard herbicide 
sprayer equipped with 
a shield in order to 
increase deposition 
and reduce drift is 
used.

Application 
equipment is not 
designed to increase 
deposition or reduce 
drift.

Controlled Droplet Applicators (CDA) use a spinning disc rotary atomizer that creates a mist of similar size droplets under the dome or shield. This 
technology allows ultra-low volumes to be used, minimizes drift, and places the herbicide efficiently. Efficient and timely placement of post-emergence 
materials may allow a reduction in rate of material used. Practical experience dictates that these sprayers are less effective with dense stands of weeds. 

Air induction nozzles (discussed in the NY and PA Pest Management Guidelines for Grapes) are well proven with herbicide application and are 
recommended.

Is the herbicide 
sprayer calibrated 
properly?

Sprayer is serviced 
and calibrated before 
the start of each 
season and prior 
to each application 
during the season.

OR
Sprayer is calibrated 
with rate controller 
technology. 

Sprayer is serviced 
and calibrated before 
the start of each 
season.

Sprayer is calibrated 
infrequently or only 
after repairs.

Sprayer is not 
calibrated.

Rate controllers allow the operator to monitor and adjust the spraying rate throughout the booms. Having control over the spraying rate of a system is 
beneficial because it allows the operator to have equal distribution throughout the entire application, which reduces inconsistencies and allows for a proper 
chemical application. 



Weed Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What type of 
herbicide sprayer is 
used?

A standard herbicide 
sprayer equipped with 
air induction nozzles 
and a shield in order 
to increase deposition 
and reduce drift is 
used.

A standard herbicide 
sprayer equipped with 
a shield in order to 
increase deposition 
and reduce drift is 
used.

A standard herbicide 
sprayer equipped with 
air induction nozzles 
is used to reduce drift.

OR
Application 
equipment that 
increases deposition 
and reduces drift 
is used (e.g. CDA 
shielded sprayer).

Application 
equipment is not 
designed to increase 
deposition or reduce 
drift.

While a CDA sprayer may be the best tool for reducing drift the cost and operational speed of the sprayer places a burden on growers that may 
reduce the economic sustainability of their operation.
Is the herbicide 
sprayer calibrated 
properly?

Sprayer is serviced 
and calibrated before 
the start of each 
season and prior 
to each application 
during the season.

Sprayer is serviced 
and calibrated before 
the start of each 
season.

Sprayer is calibrated 
with flow control 
technology. (e.g. 
Raven flow controller 
or similar) 

Sprayer is calibrated 
infrequently or only 
after repairs.

OR 
Sprayer is not 
calibrated
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Weed Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are residual 
broadleaf and grass 
herbicides rotated to 
reduce the potential 
for resistant weeds?

Herbicides used are rotated 
on a yearly basis based on:
Timing (Pre-emergent/Post-
emergent)

AND
Mode of action 

AND
Specific broadleaf and grass 
weed species present.

Herbicides used are 
rotated on a yearly 
basis based on mode 
of action.

Herbicides used are 
rotated less frequently 
based on mode of 
action.

Herbicides used 
are based on price 
or other factors not 
related to resistance 
management

This is primarily a weed resistance management strategy. However, weeds can easily develop cross-resistance to substituted ureas (Karmex) 
and triazines (Princep). See Chapter 6 Vineyard Weed Management in most recent New York and Pennsylvania Pest Management Guidelines 
for Grapes  for rotational choices. https://store.cornell.edu/c-875-pmep-guidelines.aspx

The length of control of grass weeds during the season decreases after several years of reapplication of the same material. Soil microbe 
populations are thought to build up over time, which consume the herbicide molecules as a food source.

Is the amount of pre-
emergence herbicide 
adjusted based on 
soil characteristics?

Based on knowledge of 
soil types within your 
vineyard and characteristics 
of soil-applied herbicides, 
application rates are 
adjusted to apply proper 
amounts in each vineyard 
block.

Based on knowledge 
of predominant 
soil types within 
your vineyard and 
characteristics of soil-
applied herbicides, 
application rates are 
adjusted to apply 
proper amounts for 
the entire vineyard.

Based on knowledge 
of soil type only the 
historical rate and/
or maximum-labelled 
rates are applied 
throughout the 
vineyard. Herbicide 
characteristics are 
ignored.

The historical rate 
and/or the maximum-
labelled rate are 
applied throughout 
the vineyard.  Soil 
type and herbicide 
characteristics are 
ignored.

https://store.cornell.edu/c-875-pmep-guidelines.aspx


Weed Management: Economics

1 - Low Risk 2 3 4 -  High Risk Rank

Are residual 
broadleaf and grass 
herbicides rotated to 
reduce the potential 
for resistant weeds?

Herbicides used are rotated 
on a yearly basis based on:
Timing (Pre-emergent/Post-
emergent)

AND
Mode of action 

AND
Specific broadleaf and 
grass weed species present. 

AND
Cost of material.

Herbicides used are 
rotated on a yearly 
basis based on mode 
of action. 

AND
Cost of material.

Herbicides used are 
rotated less frequently 
based on mode of 
action.

Herbicides used are based 
on price or other factors 
not related to resistance 
management.

Herbicide spray programs vary significantly in cost.  A complex rotational program will result in increased cost over the short and medium 
term.  Without a cost/benefit analysis of an herbicide program, even over the long term, a less costly rotational program may exist.
Is the amount of 
preemergence 
herbicide adjusted 
based on soil 
characteristics?

Based on knowledge of 
soil types within your 
vineyard and characteristics 
of soil-applied herbicides, 
application rates are 
adjusted to apply proper 
amounts in vineyard blocks 
larger than 3 acres.

Based on knowledge 
of predominant 
soil types within 
your vineyard and 
characteristics of soil-
applied herbicides, 
application rates are 
adjusted to apply 
proper amounts for 
the entire vineyard.

Based on knowledge 
of soil type only the 
historical rate and/
or maximum-labelled 
rates are applied 
throughout the 
vineyard. Herbicide 
characteristics are 
ignored.

The historical rate 
and/or the maximum-
labelled rate are applied 
throughout the vineyard.  
Soil type and herbicide 
characteristics are 
ignored.

With inexpensive pre-emergence herbicides, it may not be cost-effective to lower rates for blocks less than 3 acres.
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Weed Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

What types of post-
emergence herbicide 
are used?

Low applicator toxicity 
and/or rapid breakdown in 
environment (e.g. Roundup 
Ultra, Touchdown, Poast, 
Rely, or Aim).

Applicator toxicity, 
soil half life, cost 
and effectiveness of 
material are equally 
weighted in choosing 
an herbicide.

Applicator toxicity 
and soil half life are 
considered, but cost 
and effectiveness of 
material are primary 
factors in choosing an 
herbicide.

High applicator 
toxicity or long soil 
half-life materials are 
used. e.g. Gramoxone 
(paraquat)

Paraquat is persistent in the soil for more than one year after application. Although generally unavailable to soil microbes, some studies have 
found that initial application is harmful to beneficial microbes. 

How often are 
post-emergence 
herbicides applied?

Applied once in 
combination with a pre-
emergence program

OR
Applied at appropriate times 
based on NY and PA Pest 
Management Guidelines for 
Grapes. 

Applied twice at 
appropriate times.

Applied three times. Applied more than 
three times.

Refer to the NY and PA Pest Management Guidelines for Grapes for appropriate timing of post-emergence herbicide application. The 
guidelines are available on the internet at: https://store.cornell.edu/c-875-pmep-guidelines.aspx

Application of post-emergence herbicides should be timed according to the growth stage of a specific weed (in the case of targeted 
applications) or for the average weed size across the vineyard.  When using a strictly post-emergence weed management program, an 
application should be made whenever average weed growth is between 4 - 6 inches.   This can result in one application in dry years, two 
applications in “average” years, and three applications in wet years. 

https://store.cornell.edu/c-875-pmep-guidelines.aspx


Weed Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What types of post-
emergence herbicide 
are used?

Applicator toxicity 
and soil half life are 
considered, but cost and 
effectiveness of material 
are primary factors in 
choosing an herbicide

High applicator 
toxicity or long soil 
half-life materials are 
used. e.g. Gramoxone 
(paraquat)

Applicator toxicity, 
soil half life, cost 
and effectiveness of 
material are equally 
weighted in choosing 
an herbicide

Low applicator toxicity 
and/or rapid breakdown 
in environment (e.g. 
Roundup Ultra, 
Touchdown, Poast, Rely, 
or Aim).

If PPE required on the label is used conscientiously, applicator toxicity and half-life do not present significant economic risks over the life of 
the farm business.  Taking these factors into consideration does present a moderate amount of economic risk to the farm business.
How often are 
post-emergence 
herbicides applied?

Using a post-emergence 
weed management 
program, an application 
should be made whenever 
average weed growth 
is between 4 - 6 inches.   
Between one and three 
applications are made 
depending on weather 
conditions and scouting. 

Applied once in 
combination with 
a pre-emergence 
program

Applied two or three 
times per year.

Post-emergence 
pesticides are not used.

The least costly herbicide program for the last decade or more has been a post-emergence program.  To increase economic efficiency, a post-
emergence program should be used once every two or three years.

PA VinES ~ Sustainable Viticulture Practices
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Weed Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is spot treatment 
of visible weeds 
employed to reduce 
the total amount 
of post-emergence 
herbicide used?

Post-emergence 
herbicide is applied 
according to infrared 
sensors.

Vineyard weed scouting is 
used to identify weed patches. 

AND
Visible weeds are treated with 
a manual hand gun sprayer. 

OR
Machine sprayer is manually 
turned off when no weeds are 
present.

Weeds are present in 
patches and the entire 
vineyard is sprayed.

Spray is applied to 
the entire vineyard 
without regard to the 
presence of visible 
weeds.

Weed Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is spot treatment 
of visible weeds 
employed to reduce 
the total amount 
of post-emergence 
herbicide used?

Vineyard weed scouting 
is used to identify weed 
patches. 

AND
Machine sprayer is 
manually turned off when 
no weeds are present.

Weeds are present in 
patches and the entire 
vineyard is sprayed.

Vineyard weed 
scouting is used 
to identify weed 
patches. 

AND
Visible weeds 
are treated with a 
manual hand gun 
sprayer.

Spray is applied to the 
entire vineyard without 
regard to the presence of 
visible weeds.

OR
Post-emergence herbicide 
is applied according to 
infrared sensors.

At this time there is not an economic justification for juice grape growers to invest in infrared sensors.  Post-emergence materials remain 
inexpensive and weed growth is often too uniform to save enough material.
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Powdery Mildew - Concord

Black Rot - Concord

NEWA Station
GBM injury - Concord

Managing insect and disease pests is one of the key tasks of any vineyard
manager and involves numerous decisions throughout the growing 
season. Effective management involves monitoring weather conditions, 
correctly identifying insects and disease pathogens present in a vineyard, 
taking account of differences in varietal susceptibility to diseases, and 
choosing appropriate control methods. Collective use of these multiple 
tactics for making informed decisions forms the basis for Integrated Pest 
Management (IPM) programs that effectively and economically control 
pests while minimizing environmental risk.

IPM seeks to maintain populations of pathogens, insect pests, and weeds 
to a level below that which can cause economic losses.  This is done by 
integrating any and all appropriate pest control measures available in such 
a way as to ensure sustainable production at minimal cost to human health 
and the environment.  

This section covers pesticide sprayer maintenance and improvement, 
pesticide selection and application, proper pruning and training to reduce 
grape pathogen and insect pest populations, insect pest and disease 
identification, scouting for diseases and insects, and use of NEWA (the 
Network for Environment and Weather Applications).

NEWA, created in 1995 by the New York State IPM Program, connects 
growers with weather, insect, and disease model information from weather 
stations across the Northeast. NEWA provides hourly and daily weather 
summaries, degree day tables, plant disease forecasts, insect models, and 
crop production models. These interactive forecast models automatically 
compute and display results to allow growers to make informed crop 
production and precision IPM decisions. Visit www.newa.cornell.edu to 
learn more.

www.newa.cornell.edu
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Pesticide Application

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you have a 
Pennsylvania 
pesticide applicator 
license?

Have a Pennsylvania 
pesticide applicator 
license.

AND
Attend Extension meetings 
with recertification credits 
annually.

Have a Pennsylvania 
pesticide applicator 
license.

Do not have a 
Pennsylvania 
pesticide applicator 
license because do 
not use restricted  use 
pesticides.

Do not have a 
Pennsylvania 
pesticide applicator 
license.

Pesticide Application: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you have a 
Pennsylvania 
pesticide applicator 
license?

Have a Pennsylvania 
pesticide applicator 
license.

AND
Earn at least 6 
recertification credits in 
areas specific to crops 
grown on the farm every 
year.

Have a Pennsylvania 
pesticide applicator 
license.

AND
Attend Extension 
meetings with 
recertification credits 
annually.

Have a Pennsylvania 
pesticide applicator 
license.

Do not have a 
Pennsylvania pesticide 
applicator license.

An applicator license decreases the chances of error, increases knowledge, economic efficiency and allows the grower to choose from more 
chemicals.
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Pesticide Application Equipment

1 - Low Risk 2 3 4 -  High Risk Your Rank

What type of canopy 
sprayer is used?

Application equipment 
is used that increases 
target deposition and 
reduces drift which 
allows for a reduction 
in the amount and/or 
rate of pesticides used 
a) recycling sprayer, 
b) tower sprayer, c) 
directed deposition 
sprayer.

AND 
Spray pattern is 
assessed.

Application equipment 
is used that reduces 
drift 
a) airblast sprayer with 
low drift nozzles such 
as air induction nozzles, 
b) modified airblast 
sprayer with deflectors,

AND
Spray pattern is 
assessed.

Standard application 
equipment is used 
with modifications to 
reduce drift (eg. Cornell 
doughnut, matching fan 
speed to canopy).

The application 
equipment does not 
address drift (e.g. an 
unmodified airblast 
sprayer).

The NY and PA Pest Management Guidelines for Grapes https://store.cornell.edu/c-875-pmep-guidelines.aspx provide an overview of spray 
drift management and nozzle types, including air induction nozzles. Air induction nozzles are well proven with herbicide applications and are 
recommended. Canopy application trials have been successful but further season-long trials are still needed. 

Top and bottom deflectors should be fitted to airblast sprayers to funnel the pesticide-laden air into the canopy. Correct nozzle orientation (to 
overcome the effects of the uneven airblast resulting from fan rotation) allows the spray plume to target the canopy.

https://store.cornell.edu/c-875-pmep-guidelines.aspx
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Pesticide Application Equipment: Economics

1 - Low Risk 2 3 4 -  High Risk Rank

What type of canopy 
sprayer is used?

Application equipment is 
used that increases target 
deposition and reduces 
drift which allows for a 
reduction in the amount 
and/or rate of pesticides 
used . 

AND 
Spray pattern is assessed.

AND
Advanced application 
equipment is purchased 
with grant funds
a) recycling sprayer, b) 
tower sprayer, c) directed 
deposition sprayer.

Application equipment is 
used that increases target 
deposition and reduces 
drift which allows for a 
reduction in the amount 
and/or rate of pesticides 
used . 

AND 
Spray pattern is assessed.

 AND
Advanced application 
equipment is considered 
for purchase when 
current sprayers near the 
end of their useful life.
a) recycling sprayer, b) 
tower sprayer, c) directed 
deposition sprayer.

Application equipment 
is used that reduces 
drift a) airblast sprayer 
with low drift nozzles 
such as air induction 
nozzles, b) modified 
airblast sprayer with 
deflectors, 

AND
Spray pattern is 
assessed.

The application 
equipment does not 
address drift (e.g. an 
unmodified airblast 
sprayer).

AND
Sprayer is used in 
conditions that could 
result in drift.

Recycling sprayers are difficult to justify economically, in many situations the purchase would only be recommended if subsidies were 
available.   Directed deposition is a less expensive and more practical alternative that should be considered when capital investments make 
sense for the operation.
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Pesticide Application Equipment

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are the selected 
nozzles appropriate 
for use? Are they 
replaced when 
worn?

Appropriate 
size nozzles are 
chosen. For canopy 
sprays, 150-200 
micron nozzles are 
recommended. This 
is known as a“fine” 
spray classification. 

AND 
Nozzles are replaced 
when worn or 
damaged.

Appropriate 
size nozzles are 
chosen. For canopy 
sprays, 150-200 
micron nozzles are 
recommended. This 
is known as a“fine” 
spray classification. 

AND 
Nozzles are replaced 
when damaged.

Appropriate 
size nozzles are 
chosen. For canopy 
sprays, 150-200 
micron nozzles are 
recommended. This 
is known as a “fine” 
spray classification. 

BUT
Nozzles are not 
always replaced when 
worn or damaged.

Nozzle size is not 
appropriate for 
canopy sprays. 

AND 
Nozzles are not 
replaced when worn 
or damaged.

Pesticide Application Equipment: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are the selected 
nozzles appropriate 
for use? Are they 
replaced when 
worn?

The economic rank for selecting appropriate nozzles for use is the same as the production rank 
above.
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Pesticide Application Equipment

1 - Low Risk 2 3 4 -  High Risk Rank

Is the canopy 
sprayer calibrated 
properly?

Sprayer is serviced and calibrated 
before the start of each season. 

AND
Sprayer is recalibrated for major 
growth stages and/or different 
types of applications when 
amounts of air or liquid are 
changed and/or nozzle orientation 
is adjusted (e.g. spray directed at 
canopy vs. clusters). 

AND
Calibration is repeated at least 
once during the growing season.

Sprayer is serviced and 
calibrated before the start of 
each season. 

AND
Sprayer is recalibrated for 
different types of applications 
when amounts of air or 
liquid are changed or nozzle 
orientation is adjusted (e.g. 
spray directed at canopy vs. 
clusters).

Sprayer is serviced 
and calibrated 
before the start of 
each season.

Calibration is done 
infrequently or not 
at all.

The annual NY and PA Pest Management Guidelines for Grapes (https://store.cornell.edu/c-875-pmep-guidelines.aspx) provides an overview 
of sprayer calibration. This should be used in concert with recommendations from the manufacturer of your sprayer.  Also see References sec-
tion V. Integrated Pest Management for sites concerning videos on sprayer calibration.
Are 
environmental 
conditions 
from NEWA 
or equivalent 
considered before 
deciding to 
spray in order to 
minimize drift?

Real time information from 
NEWA or equivalent is utilized to 
assess if weather conditions are 
appropriate for spraying, and no 
spraying is done if winds are >10 
mph 

Real time information from 
NEWA or equivalent is 
utilized to assess weather 
conditions and most of the 
time spraying is not done if 
winds are >10 mph unless 
using a sprayer that is 
designed/modified to improve 
deposition and reduce drift.

NEWA or equivalent 
is not utilized to 
determine the 
appropriateness of 
spray conditions 
but most of the time 
spraying is not done 
when windy. 

No consideration 
is given to 
environmental 
conditions and 
spraying is done 
where significant 
drift will occur.

To access NEWA go to http://newa.cornell.edu/

https://store.cornell.edu/c-875-pmep-guidelines.aspx
http://newa.cornell.edu/


PA VinES ~ Sustainable Viticulture Practices
85

Sustainable Viticulture • Pest Management

Pesticide Application Equipment: Economics

1 - Low Risk 2 3 4 -  High Risk Rank

Is the canopy 
sprayer calibrated 
properly?

Sprayer is serviced and calibrated 
before the start of each season. 

AND
Sprayer is recalibrated for major 
growth stages and/or different types 
of applications when amounts of air 
or liquid are changed and/or nozzle 
orientation is adjusted (e.g. spray 
directed at canopy vs. clusters). 

AND
Calibration is repeated at least once 
during the growing season.

Sprayer is serviced and calibrated 
before the start of each season. 

AND
Sprayer is recalibrated for 
different types of applications 
when amounts of air or liquid are 
changed or nozzle orientation is 
adjusted (e.g. spray directed at 
canopy vs. clusters).

Sprayer is serviced 
and calibrated before 
the start of each 
season.

Calibration is done 
infrequently or not at 
all.

The annual NY and PA Pest Management Guidelines for Grapes (https://store.cornell.edu/c-875-pmep-guidelines.aspx) provides an overview of sprayer 
calibration. This should be used in concert with recommendations from the manufacturer of your sprayer.  Also see References section V. Integrated Pest 
Management for sites concerning videos on sprayer calibration.
Are 
environmental 
conditions 
from NEWA 
or equivalent 
considered before 
deciding to 
spray in order to 
minimize drift?

Real time information from NEWA 
or equivalent is utilized to assess if 
weather conditions are appropriate 
for spraying, and no spraying is done 
if winds are >10 mph 

AND
Sprayer is designed/modified to 
improve deposition and reduce drift

AND
Spraying is only done when winds 
are <10 mph, unless sustained 
weather events create a risk of 
economic harm.

Real time information from NEWA 
or equivalent is utilized to assess 
weather conditions and most of 
the time spraying is not done if 
winds are >10 mph unless using a 
sprayer that is designed/modified 
to improve deposition and reduce 
drift.

NEWA or equivalent 
is not utilized to 
determine the 
appropriateness of 
spray conditions 
but most of the time 
spraying is not done 
when windy. 

No consideration 
is given to 
environmental 
conditions and 
spraying is done 
where significant drift 
will occur.

While unusual, it is possible that immediate pre-bloom spraying may need to be done in less than ideal conditions.  A grower that makes every effort to reduce drift at this 
time, while also ensuring spray applications are timely is most effectively balancing economic sustainability.  Recycling sprayers would be highly beneficial to eliminate 
this risk but are costly and not frequently necessary.

https://store.cornell.edu/c-875-pmep-guidelines.aspx
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Pesticide Application Equipment

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is the canopy 
sprayer maintained 
properly?

Sprayer is serviced 
annually in addition to 
necessary repair work. 
Routine maintenance is 
conducted before and 
after the conclusion of 
each application.

Sprayer is serviced 
annually in addition to 
necessary repair work.

Sprayer is not 
serviced annually.

Service occurs only 
when equipment 
breaks.

The annual New York and Pennsylvania Pest Management Guidelines for Grapes (https://store.cornell.edu/c-875-pmep-guidelines.aspx) 
provide a preseason checklist for sprayers as well as a routine maintenance checklist. 

Pesticide Application Equipment: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is the canopy 
sprayer maintained 
properly?

Sprayer is serviced 
annually in addition to 
necessary repair work. 
Routine maintenance is 
conducted daily.

Sprayer is serviced 
annually in addition to 
necessary repair work. 
Routine maintenance is 
conducted before and 
after the conclusion of 
each application.

Sprayer is serviced 
annually in addition 
to necessary repair 
work.

Service occurs only when 
equipment breaks.

Daily preventative maintenance takes less than 15 minutes and can prevent economic loss related to pump failure, broken nozzles, clogged 
filters and nozzles.

https://store.cornell.edu/c-875-pmep-guidelines.aspx
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Pruning and Dormant Vineyard Practices

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is pruning done in 
a way to minimize 
overwintering 
pathogens?

Wood infected by 
significant amounts of 
overwintering fungi is 
pruned off to minimize 
sources of inoculum. 
Old cluster stems may 
harbor overwintering 
mummified fruit - black 
rot and/or Phomopsis.

AND
Spray program is 
adjusted to reflect the 
level of overwintering 
inoculum to include 
a 3”-6” spray for 
Phomopsis when 
necessary.

Wood infected by 
significant amounts 
of overwintering 
Phomopsis cane and 
leaf spot, black rot, 
and/ or powdery 
mildew is sometimes 
pruned off regardless 
of pruning method. 

AND
Spray program is 
adjusted to reflect the 
level of overwintering 
inoculum to include 
a 3”-6” spray for 
Phomopsis when 
necessary.

Vines are mechanically 
pruned and receive hand 
follow up only for vine 
separation. 

OR 
Hand Pruned

AND
No consideration is 
taken for overwintering 
inoculum of Phomopsis 
cane and leaf spot, 
black rot, and/or 
powdery mildew 
and spray program 
is only modestly 
adjusted for increase in 
overwintering disease 
inoculum.

Vines are mechanically 
pruned with no hand 
follow up.

OR 
Hand pruned with no 
regard to presence 
of overwintering 
inoculum.

AND 
Spray program is not 
adjusted for increase 
in overwintering 
inoculum.
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Pruning and Dormant Vineyard Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is pruning done in 
a way to minimize 
overwintering 
pathogens?

Phomopsis is managed 
effectively to prevent 
the necessity of pruning 
infected shoots and stems 
off to minimize sources 
of inoculum.
Spray program is adjusted 
to reflect the level of 
overwintering inoculum 
to include a 3”-6” spray 
for Phomopsis when 
necessary.  Schedule is 
tightened to 10 days or 
less thereafter but only if 
necessary.

Phomopsis is 
managed effectively 
to prevent the 
necessity of pruning 
infected shoots and 
stems off to minimize 
sources of inoculum.
Spray program is 
adjusted to reflect the 
level of overwintering 
inoculum to include 
a 3”-6” spray for 
Phomopsis and at 
11-14 day intervals 
thereafter.

No consideration 
is taken for 
overwintering 
inoculum of 
Phomopsis cane 
and leaf spot, black 
rot, and/or powdery 
mildew,

OR
pre-bloom spray 
program is limited to 
two applications.

No consideration is 
taken for overwintering 
inoculum of Phomopsis 
cane and leaf spot, black 
rot, and/or powdery 
mildew,

AND
Pre-bloom spray 
program is limited to two 
applications.
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Pruning and Dormant Vineyard Practices

1 - Low Risk 2 3 4 -  High Risk Rank

Can the Grower 
identify dieback and 
other vine canker 
disease/decline 
symptoms (such as 
Eutypa)?

The Grower can 
identify vine canker 
disease/decline 
symptoms.

AND
A management plan 
is in place to take 
appropriate actions.

The Grower can identify 
canker disease/decline 
symptoms. 

AND
Action against Eutypa 
and/or other suspicious 
trunk symptoms has 
been done but not in a 
thorough manner. 

The Grower can identify 
some vine canker disease/
decline symptoms with 
fact sheets.  But action 
against Eutypa and /or other 
suspicious trunk symptoms 
is haphazard and dead wood 
and prunings are rarely 
removed from the vineyard 
and disposed of.

The Grower cannot 
identify canker disease/
decline symptoms 
and/or suspicious 
cankers and other 
suspicious symptoms 
are ignored.  Dead 
wood and prunings are 
not removed from the 
vineyard.

Where canker disease is suspected, vines are cut at least 6 inches below the canker.  Vines are scouted at 10-12 inch shoot growth and diseased 
portions flagged for future removal that optimizes wound resistance. Dead wood and prunings are removed each year and disposed of by 
burying or burning.

Eutypa and Botryosphaeria canker are caused by wood inhabiting fungi that infect grapevines primarily through pruning wounds, causing 
cankers that gradually girdle and bring about the death of cordons and trunks. A cross section through these cankers typically reveals 
distinctive zones of dead, discolored wood radiating from the center of the cylinder, and wood streaking that appears to expand from old 
pruning wounds. Management of these canker fungi largely revolves around minimizing inoculum sources (infected wood) in the vineyard; 
removal of diseased wood from grapevines will prolong their productive life and prompt destruction of that material will reduce sources of 
future infection. Removal of diseased wood should occur at a point at least 6 inches below discolored wood and is best done in spring when 
vines are more metabolically active and open wounds remain susceptible for a shorter period of time. It is also advisable to avoid pruning 
during rainfall, as spores of these fungi are spread by rain splash. Flagging of large diseased portions of the vine for later removal during drier, 
warmer parts of the season can also help to limit new infections.  
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Pruning and Dormant Vineyard Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Can the Grower 
identify dieback and 
other vine canker 
disease/decline 
symptoms (such as 
Eutypa)?

The Grower can identify 
vine canker disease/
decline symptoms.

AND
A management plan is in 
place to take appropriate 
action that weighs costs 
of the practice.

AND
A grower implements a 
management plan that 
involves annual trunk 
replacement on at least 
3% of all vines.

A grower implements 
a management plan 
that involves annual 
trunk replacement 
on at least 3% of all 
vines.
 

The Grower directly 
supervises targeted 
canker/decline 
removal practices 
that impact more 
than 10% of vines in 
a vineyard block.

AND
The diseased or dead 
wood is removed 
from the vineyard.

Vineyard blocks exhibit 
symptoms on more than 
10% of vines.

AND
Renewal plans are 
haphazard 

OR
Renewal plans are 
unsupervised

OR
Diseased/Dead wood 
from targeted canker/
decline removal is 
not removed from the 
vineyard.

Available labor can cost effectively renew declining vines when the decline is not allowed to impact more than 10% of vines within a block.
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Pruning and Dormant Vineyard Practices

1 - Low Risk 2 3 4 -  High Risk Your Rank

Can the symptoms of 
crown gall infection 
be identified?

The presence of, and 
damage by crown gall 
can be readily identified.

AND
When vines, or portions 
of vines, are infected by 
crown gall  new trunks 
are trained up to allow 
removal of infected 
tissue when it becomes 
unproductive. 

Crown gall can be 
identified using fact 
sheets. 

AND
Vines rendered 
unproductive by crown 
gall are either removed 
or a new trunk is 
trained up. 

Crown gall can be 
identified using fact 
sheets, but there is no 
plan to address loss 
of productivity due to 
crown gall.

The presence of 
crown gall cannot be 
identified and has not 
been addressed in the 
vineyard.

In young Concords up to three years old Crown Gall can be a problem. In older established vineyards Crown gall is less of  a problem except 
during harsh winters.  Niagara’s are more susceptible and are a poor choice on cold sites.
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Pruning and Dormant Vineyard Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Can symptoms of 
crown gall infection 
be identified?

The presence of, and 
damage by crown gall can 
be readily identified.

AND
Crown gall is never 
present in more than 5% 
of vines.

AND
When vines, or portions 
of vines, are infected by 
crown gall  new trunks 
are trained up to allow 
removal of infected 
tissue when it becomes 
unproductive. 

The presence of, and 
damage by crown 
gall can be readily 
identified.

AND
When 30% of vines, 
or portions of vines, 
are infected by crown 
gall the vineyard is 
removed. If replanted 
than an appropriate 
variety is selected.

AND
When vines, or 
portions of vines, are 
infected by crown gall  
new trunks are trained 
up to allow removal 
of infected tissue 
when it becomes 
unproductive.  

The presence of, and 
damage by crown 
gall can be readily 
identified.

AND
When vines, or 
portions of vines, 
are infected by 
crown gall  new 
trunks are trained 
up to allow removal 
of infected tissue 
when it becomes 
unproductive. 

There is no plan 
to address loss of 
productivity due to 
crown gall. 

Due to low profit margins in bulk juice and wine, vineyard sites that exhibit significant crown gall are not likely to be economically sustainable 
over the long-term.  USDA programs are available, sometimes, to help remedy the situation.
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Pruning and Dormant Vineyard Practices

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are dormant 
fungicide sprays 
applied? 

[Note – dormant and 
postharvest are two 
distinct time periods. 
Dormant refers to the 
absence of green tissue 
and leaves.]

Due to data indicating 
marginal benefits and high 
costs, dormant sprays are 
NOT applied. 

AND
After scouting indicates 
excessive overwintering 
inoculum, the disease 
management program is 
started earlier and spray 
intervals are shortened 
appropriately.

Dormant sprays are 
applied with a recycling 
sprayer.
Due to data indicating 
marginal benefits and 
high costs, dormant 
sprays are NOT routinely 
applied.

Dormant sprays are 
applied with a recycling 
sprayer.

Dormant sprays are 
applied despite research 
showing marginal 
benefits and high costs.

Pruning and Dormant Vineyard Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are dormant 
fungicide sprays 
applied? 

 Due to data indicating 
marginal benefits and high 
costs, dormant sprays are 
NOT applied. 

AND
After scouting indicates 
excessive overwintering 
inoculum, the disease 
management program is 
started earlier and spray 
intervals are shortened 
appropriately.

Due to data indicating 
marginal benefits and 
high costs, dormant 
sprays are NOT applied. 

Dormant sprays 
are applied with a 
recycling sprayer.
Due to data indicating 
marginal benefits and 
high costs, dormant 
sprays are NOT 
routinely applied.
 

Dormant sprays are applied 
despite research showing 
marginal benefits and high 
costs.
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Disease Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

What factors are 
considered in 
planning a disease 
management 
program?

Vineyard characteristics, 
disease susceptibility, 
overwintering inoculum 
levels, and disease history 
are considered on a block 
by block basis in planning 
a disease management 
program.

A disease management 
program considering 
the above factors is 
planned only for blocks 
with severe problems 
the previous season.

A one size fits all 
program is planned 
for all blocks 
regardless of potential 
disease pressure. 

No fungicide 
program is planned 
but management 
decisions are made 
just prior to fungicide 
application.

Individual block characteristics refer to proximity to wood lines, restrictions to airflow, shading, proximity to water, and neighboring 
vineyards.

Disease Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What factors are 
considered in 
planning a disease 
management 
program?

 

The economic ranking for a disease management program is the same as the ranking for the 
production management program.
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Disease Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

When and how 
often are fungicides 
applied to minimize 
disease pressure?

Disease management plan consists 
of three  or more sprays (at least 
three sprays: 1) the initial spray 
should be applied between 3” - 6” 
shoot growth; 2) immediate pre-
bloom period; 3) first  postbloom 
with spray intervals not exceeding 
10 to 14 days from the previous 
application. 

AND
These sprays are timed according 
to disease models found on 
NEWA.

AND
Disease management concentrates 
on scouting to assess primary 
infections of black rot, powdery 
mildew, downy mildew, and 
Phomopsis cane and leaf spot.

Disease management 
plan consists of two 
sprays, one at the 
immediate pre-bloom 
period and another 
post-bloom with spray 
intervals not exceeding 
10 to 14 days. 

AND
Disease management 
concentrates on 
scouting to assess 
primary infections of 
black rot, powdery 
mildew, downy 
mildew, and Phomopsis 
cane and leaf spot.

Disease 
management 
consists of two 
sprays around 
the bloom period 
but the interval 
between sprays 
exceeds 14 days.

Disease 
management does 
not begin until 
after bloom.

Fungicide sprays should always include a minimum of an immediate pre-bloom application and a post-bloom application 10 to 14 days 
later, dependent on weather conditions, with materials providing protection against all four diseases. For varieties (e.g. Niagara) and locations 
subject to severe Phomopsis infections, an effective material is often required soon after cluster emergence as well to protect the newly 
forming rachises. The need for additional applications (either pre- or post-bloom) are determined each year depending on weather conditions, 
over-wintered inoculum potential, and the presence of current-season infections as determined by scouting. The Network for Environment 
and Weather Applications http://newa.cornell.edu provides weather and grape disease model information useful in determining the need for 
additional applications.

http://newa.cornell.edu
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Disease Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

When and how 
often are fungicides 
applied to minimize 
disease pressure?

 

The economic ranking for fungicide applications is the same as the production ranking.
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Disease Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

How do you choose 
the fungicides to 
use in your disease 
management plan?

Fungicides are selected 
solely on the most 
effective materials 
available for the disease 
problems in each block.

Fungicides are selected 
weighing efficacy and 
cost for the disease 
problems in each block. 

Fungicides are 
selected weighing 
efficacy and cost 
and are used on all 
vineyard blocks.
 

The cheapest 
fungicides are 
selected regardless 
of efficacy and are 
used on all vineyard 
blocks. 

Disease Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

How do you choose 
the fungicides to 
use in your disease 
management plan?

 Fungicides are selected 
weighing efficacy and 
cost for the disease 
problems in each block. 

Fungicides are 
selected weighing 
efficacy and cost for 
the disease problems 
in each block. 

BUT
The grower usually 
applies an entire tank 
across multiple blocks 
to avoid mixing 
partial tanks even 
if the application 
extends beyond a 
targeted block.

Fungicides are 
selected weighing 
efficacy and cost 
and are used on 
the entire vineyard 
acreage.

The cheapest fungicides 
are selected regardless 
of efficacy and are used 
on the entire vineyard 
acreage.

OR
Fungicides are selected 
solely on the most 
effective materials 
available for the disease 
problems in each block.
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Disease Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Can fungal disease 
symptoms on shoots, 
leaves and fruit be 
identified?

The Grower can identify 
on leaves, shoots and 
fruit all of the following 
diseases:
• Fungal - black rot, 

Phomopsis, powdery 
and downy mildew 
and Botrytis

• Any unknown disease 
is identified with 
outside input.

AND
Grower has knowledge 
of life cycles and crop 
susceptibility at different 
times in the growing 
season.

The Grower can 
identify most of the 
aforementioned fungal 
disease symptoms and 
life cycles with the aid 
of publications and fact 
sheets.

The Grower cannot 
identify more than 
half of the fungal 
disease symptoms 
and does not use 
publications or fact 
sheets to ensure 
proper identification.  

The Grower can 
not identify any 
symptoms of fungal 
diseases.

Disease Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Can fungal disease 
symptoms on shoots, 
leaves and fruit be 
identified?

 
The economic ranking for fungal disease identification is the same as the production ranking.
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Disease Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is scouting done for 
diseases?

Scouting is done 
every week or at key 
phenological times 
preferably developed by 
the history of the block, 
by the same person. 
Scouting results are 
recorded and entered 
into a historical database. 
Vines are scouted May 
through September.

Scouting is done 
occasionally, often 
targeting hot spots. 
Records of scouting 
results are kept and 
entered into a historical 
database.

Scouting is done 
informally (e.g. 
tractor scouting) or on 
an irregular basis. No 
records are kept

Scouting is not done.

Disease Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is scouting done for 
diseases?

 
The economic ranking for scouting is the same as the production ranking.
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Disease Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Does the Grower 
provide or arrange 
for training of field 
staff in disease and 
insect identification?

The Grower annually 
provides in-field 
training to field staff on 
identification of grape 
diseases and insects.

The Grower provides 
in-field training to field 
staff on identification 
of grape diseases and 
insects but not on an 
annual basis.

Training is conducted 
by providing field 
staff a link to, or 
hard copies of, grape 
disease fact sheets.

Training is not done.

Are fungicides 
with low leaching 
potential selected for 
use?

Materials with high 
leaching potential are 
avoided.

Materials with high 
leaching potential are 
avoided except where 
no alternatives exist.

Leaching potential 
is taken into account 
but not weighed as 
heavily as cost of 
material.

Leaching potential is 
not taken into account 
when selecting 
fungicides.
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Disease Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Does the Grower  
provide or arrange 
for training of field 
staff in disease and 
insect identification?

The Grower  annually 
provides in-field 
training to field staff on 
identification of grape 
diseases and insects.

The Grower provides 
in-field training 
to field staff on 
identification of grape 
diseases and insects 
but not on an annual 
basis.

Training is 
conducted by 
providing field staff 
a link to, or hard 
copies of, grape 
disease fact sheets.

Training is not done.

Are fungicides 
with low leaching 
potential selected for 
use?

Materials with high 
leaching potential are 
avoided if leaching would 
impact efficacy.

Leaching potential 
is taken into account 
but not weighed as 
heavily as cost of 
material.

Materials with 
high leaching 
potential are avoided 
except where no 
alternatives exist.

Leaching potential is not 
taken into account when 
selecting fungicides.

OR
Materials with high 
leaching potential 
are avoided even if 
they are effective and 
inexpensive.
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Disease Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Where cost effective, 
are reduced risk or 
less toxic (alternative 
and non-Proposition 
65) fungicides used?

Alternative fungicides 
are used for control of 
powdery mildew outside 
the critical immediate 
prebloom and first post 
bloom sprays. 

AND 
Appropriate substitutions 
are made for CA Prop 65 
materials for control of 
fungal diseases during 
critical sprays for fruit 
protection.

CA Prop 65 materials 
are used prior to bloom 
but not after bloom.

CA Prop 65 materials 
are sometimes 
avoided.

No attention is 
given to use less 
toxic alternatives 
or appropriate 
substitutions for CA 
Prop 65 materials.

The use of alternative fungicides like Armicarb/Kaligreen, Double Nickel, Fracture, JMS stylet oil/Purespray, Nutrol, or OSO/Tovano/PH-D 
should only be used for powdery mildew control, as their efficacy for other diseases has not been established. Also, they should only be used 
outside the critical fruit protection period (before the immediate pre bloom spray or after the first post bloom spray) to control this disease. For 
more information, see the most recent New York and Pennsylvania Pest Management Guidelines for Grapes. https://store.cornell.edu/c-875-
pmep-guidelines.aspx

https://store.cornell.edu/c-875-pmep-guidelines.aspx
https://store.cornell.edu/c-875-pmep-guidelines.aspx
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A note about California Proposition 65 chemistries and their substitution with appropriate, less toxic alternatives: The Safe Drinking 
Water and Toxic Enforcement Act of 1986, otherwise known as California Proposition 65 (CA Prop 65), places restrictions on the use of 
certain chemicals known to the state of California to cause cancer or reproductive toxicity. The list of restricted chemicals includes several 
pesticide active ingredients that are commonly used to control grapevine diseases on juice grapes (Vitis labrusca) in the Lake Erie region 
of Pennsylvania such as kresoxim methyl (sold as Sovran) and mancozeb (sold as Dithane, Penncozeb, Manzate, etc).  Recent research has 
indicated that ziram (which is not on the Prop 65 list) may be an appropriate substitute for mancozeb without sacrificing control of diseases 
like black rot, Phomopsis, and downy mildew. Likewise, materials like metrafenone (Vivando) and quinoxyfen (Quintec) can be used in lieu of 
kresoxim methyl for control of powdery mildew. However, it should be noted that these substitutions may increase production costs.

Disease Management: Economics

1 - Low Risk 2 3 4 -  High Risk Rank

Where cost effective, 
are reduced risk or 
less toxic (alternative 
and non-Proposition 
65) fungicides used?

 Grower is aware of 
which CA Prop 65 
materials used in the 
vineyard operation.

AND
Grower has a working 
knowledge of potential 
alternatives.

AND
Grower is able to 
immediately  apply that 
knowledge if the market 
demands it.

Grower is aware of which 
CA Prop 65 materials used 
in the vineyard operation.

AND
Grower has a working 
knowledge of potential 
alternatives.

AND
Grower would require 
additional training to 
be able to apply that 
knowledge if the market 
demands it.

Grower is aware of 
which CA Prop 65 
materials used in the 
vineyard operation.

AND
Grower has a 
working knowledge 
of potential 
alternatives.

No attention is 
given to use less 
toxic alternatives 
or appropriate 
substitutions for CA 
Prop 65 materials.



Insect Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are you aware 
of differences 
in toxicity of 
insecticides to 
pollinators?

I am aware of differences 
in toxicity of insecticides to 
pollinators 

AND
Use least toxic materials 
whenever possible 

AND
Spray only when pollinators 
are not active.

I am aware of differences 
in toxicity of insecticides 
to pollinators 

AND
Use least toxic materials 
whenever possible but 
spray during times when 
pollinators are active.

I am aware of 
differences in toxicity 
of insecticides to 
pollinators 

BUT
Never consider this 
factor in determining 
use of insecticides.

I am not aware of
AND/OR

Do not consider 
toxicity of insecticides 
to pollinators.
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Insect Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are you aware 
of differences 
in toxicity of 
insecticides to 
pollinators?

I am aware of differences 
in toxicity of insecticides to 
pollinators 

AND
Use less toxic materials 
when practical.

I am aware of 
differences in toxicity 
of insecticides to 
pollinators 

AND 
Consider the toxicity 
of materials when 
pollinators are active 

AND
Use less toxic materials 
if cost effective.

I am aware of 
differences in toxicity 
of insecticides to 
pollinators 

BUT
Never consider this 
factor in determining 
use of insecticides.

I am not aware of and/or 
do not consider toxicity of 
insecticides to pollinators.

OR
I am aware of toxicity of 
insecticides to pollinators 
and use least toxic materials 
whenever possible and 
spray only when pollinators 
are not active.

The use of least toxic chemicals is often cost effective and practical.  There are conditions when the use of such chemicals would lead to less sustainable 
results either because the materials would not effectively control a problem or because the materials are cost-prohibitive.  



Insect Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you check the 
pH of spray water 
before insecticide 
applications?

The pH of spray water 
is checked and adjusted 
according to pesticide label 
requirements before each 
application.

The pH of spray water 
is checked a few times 
a season and adjusted 
according to pesticide 
label requirements.

The pH of spray 
water is checked at 
the beginning of the 
season and adjusted 
according to pesticide 
label requirements. 

The pH of spray 
water is not checked.
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Insect Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you check the 
pH of spray water 
before insecticide 
applications?

The pH of spray water 
is checked and adjusted 
according to pesticide 
label requirements daily 
before each tank is 
applied.    

The pH of spray 
water is checked and 
adjusted according 
to pesticide label 
requirements before 
each application.

The pH of spray 
water is checked 
a few times a 
season and adjusted 
according to 
pesticide label 
requirements.

The pH of spray water is 
checked less frequently 
than 3 times per season 
per water source.
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Insect Management - Grape Berry Moth (GBM)

1 - Low Risk 2 3 4 -  High Risk Your Rank

Are cultural 
practices used 
which may assist 
in reducing grape 
berry moth 
(GBM) pressure 
in vineyard 
blocks?  

Good weed control is 
maintained under the 
trellis AND there are no 
overgrown/trashy areas 
around blocks.

AND
Wild grapevines are 
removed around vineyard 
blocks where practical. 

AND
Fruit is removed from the 
vines and vineyard area in 
all years.

Good weed control is 
maintained under the 
trellis. 

BUT 
There are some 
overgrown/trashy areas 
around blocks.

Fair weed control is 
maintained under the 
trellis.

AND
There are overgrown/
trashy areas around 
blocks.

Poor weed control 
under the trellis.

AND
There are 
overgrown/trashy 
areas around blocks.

AND
GBM contaminated 
fruit is not harvested 
or is dropped on 
vineyard floor.

Can you identify 
the different life 
stages of GBM 
and are you able 
to identify injury 
to berries/clusters 
throughout the 
season?

Can identify the different 
life stages of GBM and able 
to identify injury to berries/
clusters throughout the 
season and have knowledge 
of life cycle.

Can identify larval 
stages and able to 
identify injury to 
berries/clusters 
throughout the season.

Can identify larval 
stage and late season 
(close to harvest) 
injury to berries/
clusters.

Cannot identify any 
of the life stages 
of the grape berry 
moth and unable to 
identify injury to 
berries/clusters.
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Insect Management - Grape Berry Moth (GBM)

1 - Low Risk 2 3 4 -  High Risk Your Rank

Have you assigned 
GBM risk ratings 
for each of your 
vineyard blocks?

GBM risk ratings assigned 
according to areas within 
each vineyard block if 
differences exist. 

GBM risk ratings 
assigned for every 
vineyard block.

GBM risk ratings 
assigned for some 
vineyard blocks.

No GBM risk 
ratings assigned for 
any vineyard block.

Do you scout for 
GBM?

Scouting for GBM is 
conducted whenever 
recommended by NEWA 
and continued throughout 
the season in all blocks. 

Scouting for GBM 
is conducted every 
2 weeks (starting in 
July) and continued 
throughout the season 
in all blocks.

Scouting for GBM 
is conducted once 
before harvest.

No scouting is 
conducted for GBM.

Do you use the 
GBM Degree Day 
Model in NEWA 
to time insecticide 
applications for 
GBM?

The GBM Degree Day 
Model in NEWA is 
used to time insecticide 
applications for GBM.

The GBM Degree 
Day Model in NEWA 
is used to time an 
insecticide application 
for at least one 
generation of GBM.

Insecticide 
applications for 
GBM are applied 
on a calender based 
schedule about the 
same time every year, 
regardless of seasonal 
temperatures.

An insecticide for 
GBM is applied only 
after considerable 
feeding injury is 
evident.
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Insect Management - Grape Berry Moth (GBM)

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you spot spray 
for GBM?

Only spot sprays are 
applied for GBM in areas 
with high/severe pressure .  

Insecticide applications 
for GBM include both 
entire acreage sprays 
and spot treatments.

Whenever an 
insecticide for GBM 
is applied all of the 
acreage in the specific 
vineyard block is 
treated. 

Whenever an 
insecticide for 
GBM is applied all 
vineyard blocks are 
treated.

Insect Management - Grape Berry Moth (GBM): Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you manage 
grape berry moth in 
a comprehensive and 
sustainable way.  

Grower scouts annually 
for GBM and has not 
seen a need to apply 
pesticides

OR
Grower production 
ranking for all previous 
GBM questions was a 1.

For all but 1 question 
grower production 
ranking for GBM was 
a 1.

AND
The grower ranked 
no lower than a 2 on 
any previous GBM 
question.

For all but 2 
questions grower 
production ranking 
for GBM was a 1.

AND
The grower ranked 
no lower than a 3 on 
any previous GBM 
question.

Production practice 
rankings are higher than 
recommended.

The economic effectiveness and sustainability of grape berry moth management requires a comprehensive approach, particularly where GBM 
is a severe problem.



Insect Management - Grape Berry Moth (GBM)

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you incorporate 
selective insecticides 
(e.g., Intrepid, 
Altacor) for GBM 
into your spray 
program?

Selective insecticides 
(e.g., Intrepid, Altacor) 
for GBM are used in 
spray applications for 
both the second and third 
generations of GBM.

Selective insecticides 
(e.g., Intrepid, Altacor) 
for GBM  are used in 
spray applications for 
either the second or 
third generations of 
GBM.

Selective insecticides 
(e.g., Intrepid, 
Altacor) for GBM are 
used in some seasons 
if GBM pressure is 
high.

Selective 
insecticides (e.g., 
Intrepid, Altacor) 
for GBM are never 
used. 
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Insect Management - Grape Berry Moth (GBM): Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you incorporate 
selective insecticides 
(e.g., Intrepid, 
Altacor) for GBM 
into your spray 
program?

Selective insecticides 
(e.g., Intrepid, Altacor) 
for GBM are used only 
when necessary to control 
GBM or to manage 
resistance.

Selective insecticides 
(e.g., Intrepid, 
Altacor) for GBM are 
used in some seasons 
if GBM pressure is 
high.

Selective 
insecticides (e.g., 
Intrepid, Altacor) 
for GBM  are used 
in spray applications 
for either the second 
or third generations 
of GBM.

Selective insecticides 
(e.g., Intrepid, Altacor) 
for GBM are never used. 

OR
Selective insecticides are 
always used, regardless 
of necessity.



Insect Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Can the Grower 
identify insect 
pests other than 
Grape Berry 
Moth and the 
damage they 
cause?

The Grower can identify all 
of the following insect pests 
and the damage they cause: 
• Major insects 
• Minor insects 
• Any unknown pest is 
identified with outside help 
• Grower has knowledge 
of crop susceptibility and 
insect life cycles.

Using fact sheets and 
websites, the Grower 
can identify a majority 
of the insect pests and 
the damage they cause 
and has knowledge of 
crop susceptibility and 
insect life cycles.

The Grower has 
difficulty identifying  
insect pests and the 
damage they cause.

The Grower cannot 
identify any insect 
pests or the damage 
they cause.

Major Insects: Grape Berry Moth, Grape Root Worm, Grape Leafhopper, Japanese Beetle, and Rose Chafer.
Minor Insects: Potato Leafhopper, cutworms, flea beetles, girdlers, gallmakers, scale insects, Grape Plume Moth, Grape Cane Borer, Banded 
Grape Bug. 

Fact Sheets and Photos can be found at the following web addresses: http://www.fruit.cornell.edu/grape/IPMGeneral.html and https://nysipm.
cornell.edu/agriculture/fruits/resources.
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Insect Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Can the Grower 
identify insect pests 
other than GBM and 
the damage they cause?

For insect identification the economic ranking is the same as the production ranking.

http://www.fruit.cornell.edu/grape/IPMGeneral.html
https://nysipm.cornell.edu/agriculture/fruits/resources
https://nysipm.cornell.edu/agriculture/fruits/resources
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1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you scout for 
insect pests other 
than GBM? 

Scouting takes place on a 
regular basis (every week 
and/or at the first signs of 
the pest) for major insect 
pests such as Grape Root 
Worm, Potato Leafhopper, 
Japanese Beetles, Grape 
Leafhopper and Rose 
Chafer. Grower is aware of 
when these pests usually 
appear.

Informal scouting or 
scouting less frequent 
than every week takes 
place. Grower is aware 
of when these pest 
usually appear.

Scouting is done 
occasionally, and 
grower is not aware 
of when these pests 
usually appear.

Scouting is not done 
for insect pests other 
than GBM.

Are insect 
thresholds 
considered 
when making 
a treatment 
decision?

Where thresholds exist, 
scouting results are used 
to help determine the need 
for a treatment.  Currently, 
thresholds exist for insect 
pests such as Grape Berry 
Moth, Grape Leafhopper, 
Climbing Cutworm, 
Banded Grape Bug,  and 
flea beetles.

Thresholds are 
sometimes used to help 
determine the need for 
a treatment.

Thresholds are 
disregarded when 
deciding the need for 
a treatment.

An insecticide is 
applied routinely 
with most spray 
applications.



Insect Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you scout for 
insect pests other 
than GBM? 

Economic insect scouting ranking is the same as the production ranking.

Are insect thresholds 
considered when 
making a treatment 
decision?

Economic insect threshold ranking is the same as the production ranking.
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Insect Management

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is spot treatment used for 
insect infestations other 
than GBM?

After scouting the vineyard and 
discovering the infestations are 
localized, only the vineyard 
areas with economically 
damaging levels of a pest are 
treated.  For example, only the 
block by the wooded edge is 
treated for GBM.

Spot treatments 
are applied to the 
wooded edges 
without first 
determining the 
extent of infestation.

Spot treatments 
are occasionally 
applied.

Spot treatment is 
never done.  If an 
insect outbreak 
occurs, the entire 
vineyard is treated.

Where practical, are 
reduced risk or minimum 
risk treatments used?

These materials are used for 
insect control.

Where effective 
and economically 
feasible, these 
materials are used for 
insect control.

These materials 
have not been 
used during 
the growing 
season for insect 
control.

Materials used for 
insect control have 
a detrimental effect 
on pollinators and 
natural predators.

For a complete list of minimum risk materials, go to Pesticide Registration Notices by Year  http://www.epa.gov/PR_Notices/pr2000-6.pdf and 
Biopesticides  https://www.epa.gov/pesticides/biopesticides.  

http://www.epa.gov/PR_Notices/pr2000-6.pdf
https://www.epa.gov/pesticides/biopesticides
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Insect Management: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is spot treatment 
used for insect 
infestations other 
than GBM?

Vineyard scouting and 
economic thresholds 
determine where spot 
treatments are needed. 

AND
Advanced spray 
technology is used to 
allow for the practical 
spot treatment of all 
insect infestations.

AND
Grant funding was 
obtained to help offset the 
cost of advanced spray 
technology.
Such spray technology is 
a Raven Sidekick Pro, or 
similar.

Vineyard scouting and 
economic thresholds 
determine where spot 
treatments are needed. 

AND
A cost benefit analysis 
was completed 
to determine the 
practicality of 
advanced sprayer 
technology.  

AND
The technology is 
purchased.

OR
Spot treatments are 
applied when row 
orientation allows.

Spot treatments are 
occasionally applied.

Spot treatment is never 
done.  If an insect 
outbreak occurs, the 
entire vineyard is treated.

Where practical, 
are reduced risk 
or minimum risk 
treatments used?

Where effective and 
economically feasible, 
these materials are used 
for insect  control.

These materials have 
not been used during 
the growing season 
for insect control.

These materials are 
used occasionally 
but cost 
effectiveness is not a 
determining factor.

These materials are 
used for insect control 
regardless of cost.
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This section covers procedures for safe storage, mixing and loading, and
handling of pesticides to protect worker health and avoid the potential for 
contamination of wells, groundwater, and ponds.

Managing mixing and loading processes to protect health and contain 
or avoid spills is particularly important, since pesticides are most 
concentrated before they are mixed in the spray tank. Simple precautions 
described in this section can greatly reduce the risks to worker safety 
and reduce the potential for spills and groundwater contamination. Use 
of worker protection standards (WPS) to provide worker protective 
equipment, signage, and decontamination sites is mandated by 
Environmental Protection Agency (EPA) and Pennsylvania Department of 
Agriculture (PDA) regulations.

Water Tank Storage Filled from Pond

Pesticide Storage Shed
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Pesticide Storage

1 - Low Risk 2 3 4 -  High Risk Your Rank

What type of storage 
shelving is in place?

Metal or plastic, with lips 
to prevent spills, heavy 
containers on lowest 
shelves. 

AND
Powders are stored on upper 
shelves, liquids on lowest 
shelves.

AND
All liquids are stored in 
secondary containment tubs.

Metal or plastic with 
no lips, powders and 
liquids stored on the 
same shelves.

Wood covered 
with epoxy paint or 
plastic sheet, heavy 
containers are on high 
and low shelves.

Bare wood with no 
lip, heavy containers 
are on the highest 
shelves. 

OR
No shelves, pesticide 
containers are on the 
floor.

What is the 
condition of the 
floor in the pesticide 
storage area?

Impermeable floor (e.g. 
sealed concrete) with curbs 
or dikes to contain leaks/
spills.

Impermeable 
floor without 
curbs or dikes, but 
containment pallets or 
spill-proof trays with 
lips are used.

Impermeable floor 
without curbs or dikes 
to contain leaks.

Permeable floor (e.g. 
gravel, dirt or wood).



Pesticide Storage: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What type of storage 
shelving is in place?

Vineyard operation 
obtained grant funds to 
install recommending 
shelving and uses as 
outlined above.

Low cost existing 
storage shelving.

AND
All liquids are 
stored in secondary 
containment tubs.  To 
protect the operation 
from economic harm, 
the farm has adequate 
liability insurance. 

Low cost existing 
storage shelving or 
no shelving is used 
and storage time is 
minimal.

Bare wood with no lip, 
heavy containers are on 
the highest shelves. 

OR
No shelves, pesticide 
containers are on the 
floor.

What is the 
condition of the 
floor in the pesticide 
storage area?

Impermeable floor (e.g. 
sealed concrete) with 
curbs or dikes to contain 
leaks/spills.

AND
Installed with NRCS 
grant funds or similar 
programs.

Vineyard operation 
has adequate liability 
insurance in case of a 
pesticide spill in the 
storage area.

Existing concrete 
floor without curbs 
or dikes to contain 
leaks. 

Permeable floor (e.g. 
gravel, dirt or wood).

*Construction of spray sheds with impermeable floors in close enough proximity to vineyard acres average more than $400 per acre for an 
average sized vineyard operation.  Following guidelines do not substantially reduce liability, as the larger personal financial liability comes 
from visible pesticide drift.  Grants have facilitated the adoption of storage recommendations and reduced social costs associated with spill 
risk.  
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Pesticide Storage

1 - Low Risk 2 3 4 -  High Risk Your Rank

What security 
measures are taken 
at the storage area?

Area is locked or 
fenced with lock. 

AND
Separate from all 
other activities. 

AND
Used only for 
pesticides. 

AND
Posted with 
appropriate signage.

Area is separate from 
other activities. 

AND
Used only for 
pesticides. 

AND 
Posted with 
appropriate signage.

Area is separate from 
other activities. 

AND
Used only for 
pesticides.

Area is open to other 
activities that could 
damage containers or spill 
chemicals or allow entry of 
unwanted persons.

What is the 
storage duration of 
pesticides?

Pesticides are 
purchased and used in 
full as needed.

Pesticides are stored 
during the growing 
season.

Pesticides are stored 
for two seasons.

Pesticides are stored for 
more than two seasons.

What is the 
condition of the 
containers?

Original containers 
are clearly labeled – 
no holes, tears, weak 
seams or missing lids/
caps.

Pesticides are in their 
original containers but 
have unreadable or 
missing labels

Pesticides are not 
in their original 
containers, however, 
they are clearly 
marked.

Pesticides are not in their 
original containers. 

OR
Containers have rust, 
holes or tears that allow 
chemicals to leak.



Pesticide Storage: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What security 
measures are taken 
at the storage area?

Area is locked and 
posted.  Area is inspected 
for trespassers.

Area is locked and 
posted.

Area is locked. Area allows entry of 
unwanted persons.

What is the 
storage duration of 
pesticides?

Pesticides are stored for 
more than a full season 
only to allow for bulk 
purchases.

Pesticides are stored 
during the growing 
season or shorter.

Pesticides are stored 
for two seasons.

Pesticides are stored for 
more than two seasons.

What is the 
condition of the 
containers?

The economic rank for container condition is the same as  the production rank above.

*Personal economic harm caused by minor pesticide spills or containers leaking is unlikely.
 Source: Pesticide Storage Security  http://extension.psu.edu/pests/pesticide-education/applicators/current-issues/security
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Loading and Mixing Practices

1 - Low Risk 2 3 4 -  High Risk Your Rank

What is the 
proximity of the 
mixing/ loading 
area to wells, 
surface water and 
watercourses?

Mixing and loading 
is done down slope 
on an approved 
agrichemical mixing 
facility.

The mixing/loading site should 
be located at least 100 feet 
away from surface waters and 
downslope from wells, animal 
feeding stations or shelters, food 
or feed storage, and dwellings. 
Consideration is given to the 
direction of prevailing winds 
and what is downwind from the 
storage site in case of spills or 
fires.

The mixing/loading 
site should be located 
at least 100 feet away 
from surface waters 
and downslope from 
wells, animal feeding 
stations or shelters, 
food or feed storage, 
and dwellings. 

Mixing/loading 
is within 75 
ft of a well, 
surface water or 
watercourse.

For more information on mixing and loading pesticides go to http://www.pacode.com/secure/data/007/chapter128/chap128toc.html

Is a spill kit 
available?

A spill kit is readily 
available and fully 
stocked.

A spill kit is readily available 
but used – remaining contents 
depleted/unknown.

Operator has a spill 
kit, but it is not 
readily accessible.

No spill kit is 
available.

How are spills 
handled?

Spills are cleaned up 
immediately.

Spills are cleaned up 
within an hour.

Spills are not 
dealt with until 
major time has 
elapsed or not at 
all.

A spill kit should contain personal protection equipment (PPE), shovel, broom, dustpan, absorbent material, heavy-duty detergent, a sturdy 
plastic container and emergency telephone numbers. Source: “How to Handle Chemical Spills” http://extension.psu.edu/pests/pesticide-
education/applicators/fact-sheets/pesticide-safety/how-to-handle-chemical-spills

http://www.pacode.com/secure/data/007/chapter128/chap128toc.html
http://extension.psu.edu/pests/pesticide-education/applicators/fact-sheets/pesticide-safety/how-to-handle-chemical-spills
http://extension.psu.edu/pests/pesticide-education/applicators/fact-sheets/pesticide-safety/how-to-handle-chemical-spills


Loading and Mixing Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Rank

What is the 
proximity of the 
mixing/ loading 
area to wells, 
surface water and 
watercourses?

Mixing and loading 
is done down slope 
on an approved 
agrichemical mixing 
facility.

AND
The construction of 
the mixing facility 
was grant funded.

90% of mixing and loading is 
done down slope on an approved 
agrichemical mixing facility.

AND
The construction of the mixing 
facility was grant funded.

OR
The mixing/loading site should be 
located at least 100 feet away from 
surface waters and downslope 
from wells, animal feeding stations 
or shelters, food or feed storage, 
and dwellings. Consideration is 
given to the direction of prevailing 
winds and what is downwind from 
the storage site in case of spills or 
fires

The mixing/loading 
site should be 
located at least 100 
feet away from 
surface waters 
and downslope 
from wells, animal 
feeding stations or 
shelters, food or 
feed storage, and 
dwellings. 

Mixing/loading is 
within 75 ft of a 
well, surface water or 
watercourse.

OR
A an agrichemical 
mixing facility is used 
but was not constructed 
with grant funds.

Is a spill kit 
available? The economic rank for a spill kit is the same as the production rank above.

How are spills 
handled? The economic rank for how spills are handled is the same as the production rank above.
As long as grant funds remain readily available for pesticide mixing facilities, the  grower should seek them out.  The facilities are paid for, 
add value to the operation and result in a small decrease in liability.  The construction of a facility without grant funding increases the risk 
that it would not be in compliance with standards.  It also creates an undue financial burden on the farming operation without a corresponding 
economic benefit.
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Loading and Mixing Practices

1 - Low Risk 2 3 4 -  High Risk Rank

What type of mixing 
and loading area is 
used?

All mixing and 
loading is done on an 
impermeable pad with 
a curb that keeps spills 
contained and holds 
125% of maximum 
chemical volume. 
Sumps allow collection 
and transfer to storage 
or back into sprayer for 
field application. The 
facility meets or exceeds 
the standards for an 
approved agrichemical 
mixing facility. Pad is 
cleaned after every use 
whether there was a 
spill or not.

All mixing and 
loading is done on 
an impermeable pad 
without curb or sump.  
Pad is cleaned after 
every 2 to 4 uses per 
season.

OR
In-field mixing is done 
in a different location 
every time.

Most mixing and 
loading is done in 
the field at a different 
location most of the 
time or switched 
frequently.

Tank loaded on a 
sloping, gravel, sand, 
or soil area.  No 
containment. Pad is not 
cleaned unless there is 
a spill. 

OR
There is no mixing/ 
loading pad. 

AND
Mixing and loading 
done in the same 
location every time.



Loading and Mixing Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What type of mixing 
and loading area is 
used?

All mixing and 
loading is done on 
an impermeable pad 
constructed with grant 
funds.

AND
The pad is cleaned 
weekly.

Most mixing and 
loading is done on 
an impermeable pad 
constructed with grant 
funds.

AND
In-field mixing is done 
in a different location 
every time.

AND
The pad is cleaned 
seasonally.

All mixing and loading 
is done in the field at a 
different location most 
of the time or switched 
frequently.

Mixing and loading 
done in the same 
location every time.

NRCS Conservation Practice Standard Interim Agrichemical Mixing Facility Code 702.  https://efotg.sc.egov.usda.gov/references/public/
ID/702.pdf and  NRCS Conservation Practice Standard AGrichemical handling Facility Code 309 http://www.nrcs.usda.gov/Internet/FSE_
DOCUMENTS/stelprdb1263506.pdf

PA VinES ~ Sustainable Viticulture Practices
123

Sustainable Viticulture • Pesticide Management

https://efotg.sc.egov.usda.gov/references/public/ID/702.pdf
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Loading and Mixing Practices

1 - Low Risk 2 3 4 -  High Risk Your Rank

What is the water 
source for pesticide 
applications? Is a 
proper anti-backflow 
device in place?

Water is obtained 
from a well dedicated 
to farm use and water 
used to fill the spray 
tank is from a nurse 
tank. 

OR 
Water from farm 
pond fills nurse tank 
at least 100 ft from 
open water (pond or 
stream). 

AND 
An RPZ device is in 
place or an air gap 
equal to twice the 
diameter of the filler 
source pipe above 
the sprayer tank is 
installed to prevent 
backflow.

Water is obtained 
from a well dedicated 
to farm use, and 
spray tanks are filled 
directly from the well. 

OR
Water is brought 
directly from a pond 
but the filling area is 
at least 100 ft from 
open water. 

AND
 An RPZ device or air 
gap equal to twice the 
diameter of the filler 
source pipe above 
the sprayer tank is 
in place to prevent 
backflow.

Water is obtained 
from a well used for 
drinking water. 

OR
Pond water filling 
area is <100 ft from 
open water. 

AND
An RPZ device or 
an air gap equal to 
twice the diameter of 
the filler source pipe 
above the sprayer tank 
is in place to prevent 
backflow. 

BUT
Spray tanks are filled 
directly from the well 
or pond.

Water is obtained 
from a well used for 
drinking water. 

OR
Pond water filling 
area is adjacent to the 
pond. 

AND
An RPZ device or 
suitable air gap is not 
in place. 

AND
Spray tanks are filled 
directly from the well 
or pond.

Regulations concerning use of surface water (ponds) for filling sprayers vary. In the Lake Erie region, growers commonly use water pumped from ponds, 
particularly where wells or municipal water supply are not available. When ponds are used as a source, the filling area should be below the grade of the 
pond, and at least 100 feet away from surface water. Nurse tanks are recommended, because they reduce the amount of time it takes to fill spray tanks. 

An acceptable Reduced Pressure Zone (RPZ) device contains a minimum of two independently acting check valves with an automatically operated pressure 
differential relief valve between the two check valves.



Loading and Mixing Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What is the water 
source for pesticide 
applications? Is a 
proper antibackflow 
device in place?

The economic rank for water source and proper antibackflow device is the same as the production rank 
above.

RPZ devices or air gap and nurse tanks are inexpensive and pose little economic risk to any size farming operation.
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Loading and Mixing Practices

1 - Low Risk 2 3 4 -  High Risk Rank

Is filling supervised 
by a certified 
applicator?

A certified applicator 
does the mixing and 
loading. 

OR
A certified applicator 
provides constant 
supervision.

A certified applicator 
has provided appropriate 
training for mixers and 
loaders and is available 
for consultation as 
needed.

Supervision is provided 
most of the time.

Supervision is provided 
seldom or never.

How is the sprayer 
cleaned and how 
is rinsate disposal 
handled?

An in-field cleaning 
system is used. Rinsate is 
applied to labeled crops.

Sprayer is washed on 
a pad at the farmstead. 
Rinsate is applied to 
labeled crops.

Sprayer is washed at 
the farmstead (not on 
a pad), and rinsate is 
sprayed back onto the 
vineyard following label 
recommendations.

Sprayer is washed at the 
farmstead. Rinsate is 
dumped at farmstead or 
in field sump or adjacent 
to streams or waterways 
or is sprayed along a 
fence line or hedgerow.

Is an inspection and 
emergency plan in 
place?

Plumbing and well 
connections are inspected 
before each day of use 
for breaks and leaks. 
Emergency plan is 
centrally posted with 
telephone numbers. 
Equipment for fire or 
spills is reviewed and 
checked annually.

Plumbing and well 
connections are 
inspected a few times a 
year. Emergency plan is 
posted but not centrally 
located. Equipment for 
fire or spills is in place 
but not reviewed or 
checked.

Plumbing and well 
connections are 
inspected only when 
there are breaks and 
leaks. Emergency plan 
and telephone numbers 
known but not posted. 
Equipment for fire or 
spills is in place but not 
reviewed or checked.

Plumbing and well 
connections are never 
inspected. 

AND/OR
No emergency plan or 
phone numbers are in 
place.
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Loading and Mixing Practices: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is filling supervised 
by a certified 
applicator?

Person constantly 
observes, never leaving 
site while container is 
filling.

AND
A certified applicator 
supervises daily and 
is never more than 15 
minutes away from spray 
activity.

Person constantly 
observers, never leaves 
site while container is 
filling.

AND
A certified applicator 
supervises daily and 
is never more than 30 
minutes away from 
spray activity.

Person leaves site for 
very short amount of  
time while container is 
filling. Some potential 
for overflow.

AND
A certified applicator 
supervises daily and 
is never more than 30 
minutes away from 
spray activity.

Person turns on water 
and leaves while 
container is filling.  
Significant potential for 
overflow, especially for 
small sprayers.

How is the sprayer 
cleaned and how 
is rinsate disposal 
handled?

An in-field cleaning 
system is used. Rinsate 
is applied to labeled 
crops.

OR
Sprayer is triple 
rinsed on a pad at the 
farmstead.  Rinsate is 
applied to labeled crops.

Sprayer is washed on 
a pad at the farmstead. 
Rinsate is applied to 
labeled crops.

Sprayer is washed at the 
farmstead and rinsate is 
sprayed out at least 500 
feet from waterways, 
property lines or high 
traffic areas.

Sprayer is washed at 
the farmstead. Rinsate 
is dumped at farmstead 
or in field sump or 
adjacent to streams or 
waterways or is sprayed 
along a fence line or 
hedgerow.

Is an inspection and 
emergency plan in 
place?

The economic rank for an emergency plan is the same as the production rank above.

 

Sustainable Viticulture • Pesticide Management

PA VinES ~ Sustainable Viticulture Practices
127



PA VinES ~ Sustainable Viticulture Practices
128

Sustainable Viticulture • Pesticide Management

Pesticide Containers

1 - Low Risk 2 3 4 -  High Risk Your Rank

How is the disposal of 
pesticide containers 
handled?

Triple-rinsed or power-rinsed 
containers are returned to a 
designated recycling site through 
participation in the Plastic 
Pesticide Container Recycling 
Program. Bags are returned to a 
supplier, or an appropriate waste 
collection service is used.

Triple-rinsed 
containers are 
disposed of through 
an appropriate 
waste collection 
service as per label 
instructions.

Triple-rinsed containers 
are stored or disposed 
of on the farm.

Unrinsed containers or 
empty bags are stored or 
disposed of on the farm. 

OR
Pesticide containers are 
burned on the farm.

What type of pesticide 
containers are 
purchased?

Where available, all pesticide 
products are purchased in 
recyclable or returnable 
containers to reduce the number 
of empty containers that require 
disposal.

Some pesticide 
products are 
purchased in 
recyclable 
or returnable 
containers.

Some pesticide 
products are purchased 
in recyclable or 
returnable containers, 
however the containers 
are not recycled.

Most pesticides are 
purchased in containers 
that require special 
handling or treatment 
before disposal.

Plastic Pesticide Container Recycling Program  http://extension.psu.edu/pests/pesticide-education/news/2014/plastic-pesticide-container-recycling-program.

Pesticide Containers: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

How is the disposal of 
pesticide containers 
handled?

The economic rank for disposal is the same as the production rank above.

What type of pesticide 
containers are 
purchased?

The economic rank for container types is the same as the production rank above.

http://extension.psu.edu/pests/pesticide-education/news/2014/plastic-pesticide-container-recycling-program
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Pesticide Use

1 - Low Risk 2 3 4 -  High Risk Your Rank

What is done with 
unwanted or banned 
pesticides?

Always participate in 
PDA’s CHEMSWEEP  
program, and unused 
pesticides are 
disposed of through 
a Waste Disposal 
Contractor. 

Often, but not always, 
participate in PDA’s 
CHEMSWEEP  
program, and unused 
pesticides are 
disposed of through 
a Waste Disposal 
Contractor. 

Occasionally 
participate in PDA’s 
CHEMSWEEP  
program, and unused 
pesticides are 
disposed of through 
a Waste Disposal 
Contractor. 

Unused pesticides are 
disposed of on your 
property or at a local 
garbage dump. 

OR
Unused pesticides are 
stored indefinitely on 
the farm.

CHEMSWEEP  http://www.agriculture.pa.gov/Protect/PlantIndustry/Pages/CHEMSWEEP%20Waste%20Pesticide%20Disposal%20Program.aspx#.VyJ_
t8fD_-c

Pesticide Use: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What is done with 
unwanted or banned 
pesticides?

Always participate in 
PDA’s CHEMSWEEP  
program, and unused 
pesticides are - disposed 
of through a Waste 
Disposal Contractor. 

AND
Chemicals are used prior 
to being banned.

Often, but not always, 
participate in PDA’s 
CHEMSWEEP  
program, and unused 
pesticides are - 
disposed of through 
a Waste Disposal 
Contractor. 

Occasionally 
participate in PDA’s 
CHEMSWEEP  
program, and unused 
pesticides are - 
disposed of through 
a Waste Disposal 
Contractor. 

Unused pesticides are 
disposed of on your 
property or at a local 
garbage dump. 

OR
Unused pesticides are 
stored indefinitely on the 
farm.

http://www.agriculture.pa.gov/Protect/PlantIndustry/Pages/CHEMSWEEP%20Waste%20Pesticide%20Disposal%20Program.aspx#.VyJ_t8fD_-c
http://www.agriculture.pa.gov/Protect/PlantIndustry/Pages/CHEMSWEEP%20Waste%20Pesticide%20Disposal%20Program.aspx#.VyJ_t8fD_-c
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Pesticide Use: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you transport 
pesticides?

Pesticides always 
transported. 

BUT
Secured in separate 
compartment from driver.

AND
During transport have 
PPE, spill kit, fire 
extinguisher and shovel.

Pesticides always 
transported. 

BUT
Secured in separate 
compartment from driver.

Pesticides always 
transported to farm 
by pesticide dealer.

Pesticides sometimes 
transported.

AND
Not secured and not 
always in separate 
compartment from driver.

Farm dealers are not universally equipped to transport pesticides.  Growers are in a better position to lower economic risks by conscientiously 
transporting it themselves.  Pesticides will still need to be transported from farm to farm within the vineyard operation and the grower should 
have the equipment to safely do so.

Pesticide Use

1 - Low Risk 2 3 4 -  High Risk Your Rank

Do you transport 
pesticides?

Pesticides always 
transported to farm 
by pesticide dealer.

Pesticides sometimes 
transported. 

BUT
Secured in separate 
compartment from driver.

AND
During transport have 
PPE, spill kit, fire 
extinguisher and shovel.

Pesticides usually 
transported.

BUT
Secured in separate 
compartment from 
driver.

Pesticides usually 
transported.

AND
Not secured and not 
always in separate 
compartment from 
driver.
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Sustainable Viticulture • Pesticide Management

Pesticide Use

1 - Low Risk 2 3 4 -  High Risk Rank

What is the distance 
of spray application 
from water bodies?

Label restrictions are 
followed, or if not stated 
on label, spray is applied at 
least 35 ft. from open water 
source.

Spray is applied less than 
35 ft. from an open water 
source but only when 
conditions do not favor 
drift in the direction of the 
open water source.

Spray is applied under 
conditions where drift may 
occur to open water sources. 

Spray is applied 
adjacent to or over top 
of open water.

How well are 
pesticide records 
kept?

Pesticide use records 
include: 
• All Pesticides used 
• EPA registration # 
• Where applied 
• Date applied 
• Quantity applied 
• Rates applied 
• Method of application 
• Applicator’s name 
• Target pest 

AND 
• Weather conditions 
• Stage of crop development 
• Stage of pest development 
• Apparent effectiveness

AND
Are recorded in an easily 
accessible record book or 
electronic  database.

Pesticide use records 
include only records 
necessary for PDA  
reporting: 
• Restricted Use 
Pesticides applied
• EPA registration # 
• Where applied 
• Date applied 
• Quantity applied 
• Rates applied 
• Method of application 
• Applicator’s name 
• Target pest

AND
Are recorded in an easily 
accessible record book or 
electronic  database.

Pesticide use records are 
kept but only include some 
of the following:
• Restricted Use Pesticides 
applied  
• Where applied 
• Date applied 
• Quantity applied 
• Rates applied 
• Method of application 
• Applicator’s name 
• Target pest

AND
Applications are not 
recorded in a central record 
book or database.

No records are kept. 
Chemicals used are 
known by memory or 
through invoices only.

Source: “Pesticide Storage Security” http://extension.psu.edu/pests/pesticide-education/applicators/current-issues/security

http://extension.psu.edu/pests/pesticide-education/applicators/current-issues/security
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Sustainable Viticulture • Pesticide Management

Pesticide Use: Economics

1 - Low Risk 2 3 4 -  High Risk Your Rank

What is the distance 
of spray application 
from water bodies?

Label restrictions are 
followed.  There is no 
drift that contacts non-
labeled crops.

AND
There is no drift that 
contacts non-targeted 
areas.

Label restrictions are 
followed.  There is no 
drift that contacts non-
labeled crops.

Spray is applied 
under conditions 
where there is a 
chance that drift 
may occur to non-
labeled crops.

Spray is applied under 
conditions where drift is 
likely to occur to non-
labeled crops.

How well are 
pesticide records 
kept?

The economic rank for pesticide records is substantially similar to the production rank.  If weather 
records are saved together with pesticide records the grower should add 1 point to his rank.
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Vineyard management practices are constantly changing. New techniques, 
crop protection materials, and research results can and should influence 
your practices. Continuing education is important, because it facilitates 
the flow of research-based information, allows for exchange of ideas 
among growers, and helps growers understand how agricultural practices 
influence the environment and their community.

Coffee Pot Meeting

Coffee Pot Meeting

Growers Conference
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Sustainable Viticulture • Continuing Education

Continuing Education

1 - Low Risk 2 3 4 -  High Risk Your Rank

Does the Grower 
regularly use these 
essential resources?

Grower uses all 
of these suggested 
resources: 
• NY/PA Pest 
Management 
Guidelines for Grapes 
– latest edition
• Network for 
Environment and 
Weather Applications 
(NEWA)
• Disease and Insect 
fact sheets 
• Weeds of the 
Northeast

Grower uses three 
of the suggested 
resources.

Grower uses two 
of the suggested 
resources.

Grower uses one or 
none of the suggested 
resources.

See References VII. Continuing Education for locating the above resources.
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Sustainable Viticulture • Continuing Education

Continuing Education

1 - Low Risk 2 3 4 -  High Risk Your Rank

Does the Grower 
attend educational 
events?

Grower attends 
LERGP Coffee Pot 
meetings at least once 
a month during the 
growing season.

AND
Grower attends the 
LERGP Growers’ 
Conference.

Grower attends 
LERGP Coffee Pot 
meetings close to 
their operation.

OR 
Grower attends the 
LERGP Growers’ 
Conference.

Grower attends 
meetings only to 
receive pesticide 
recertification credits.

Grower does not 
attend LERGP 
meetings.
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Sustainable Viticulture • Continuing Education

Continuing Education

1 - Low Risk 2 3 4 -  High Risk Your Rank

Is the Grower a 
member of the Lake 
Erie Regional Grape 
Program?

Grower is a member 
and regularly reads 
electronic LERGP 
Crop Updates, and 
Vineyard Notes 
newsletters, and 
participates as in 
on-farm research 
projects.

Grower is a member 
and accesses 
information on an 
irregular basis.

Grower is not a 
member but accesses 
LERGP information 
through program 
members or staff.

Grower is not a 
member.
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Sustainable Viticulture • Continuing Education

Continuing Education

1 - Low Risk 2 3 4 -  High Risk Your Rank

Does the Grower 
attend grower 
meetings?

Grower attends a 
majority of applicable 
regional meetings 
every season.

Grower attends at 
least two regional 
grower meetings per 
season.

Grower attends one 
regional grower 
meeting per season.

Grower does not 
attend any grower 
meetings.

Does the Grower 
attend other 
meetings specifically 
pest or pesticide 
management?

Grower has a 
pesticide applicators 
license and attends a 
majority of applicable 
pest management 
meetings every year.

Grower has a 
pesticide applicators 
license and attends 
at least two pest 
management meetings 
per year.

Grower has a 
pesticide applicators 
license and 
occasionally attends 
pest and pesticide 
management 
meetings, but not 
every year.

Grower does not have 
a pesticide applicators 
license and does 
not attend any pest 
management, WPS or 
pesticide regulation 
meetings.
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Upon completion of the workbook, the next step is to develop an 
action plan based on the results of your self-assessment that will 
address the practices that you believe you can effectively modify 
within the financial and management capacity of your farm. 
Concentrate on the issues that you assessed as a ‘three’ or ‘four’, 
with the goal of reaching the more sustainable ‘one’ or ‘two’ rating 
for that practice. If there are practices that you assessed a ‘two’ that 
you feel you can easily climb to a ‘one’, include those as well. The 
action plan is yours, and only you will know what is practical and 
possible on your farm.

Below you will find an Action Plan Template that includes an 
example of a practice to be modified. All of the practices that you 
assessed a ‘three’ or ‘four’ should be listed on the template. For 
each potential action in your action plan, you must (1) decide if 
you want to take action on that specific practice (Action Y/N), (2) 
determine what you want to do in regard to that action (Goals), 
(3) organize your steps along the road to adoption of the modified 

practice (Action Steps), and (4) provide a timeline for completion 
(Timetable). The template also contains space for the completion 
dates of your action steps as well as space for any pertinent notes 
regarding your proposed action. It is important that your action plan 
details all of this information in order to fulfill the requirements 
for potential cost-sharing opportunities with your local county 
conservation district and Natural Resources Conservation Service 
(NRCS) offices. The second page of the action plan template is 
left blank and can be photocopied as necessary to include all of the 
practices that you assessed a ‘three’ or ‘four’.
Extension personnel from your regional grape program will 
provide as much assistance as you desire. In addition, your local 
county conservation district office is equipped to aid action plan 
development and educate you on possible cost-sharing opportunities 
for actions in your plan. After you have completed the workbook 
and are prepared to construct an action plan, contact your grape 
and local county conservation district and NRCS programs to take 
advantage of the guidance available to you.



Example Action Plan

Section Topic Score Action
(Y/N) Goals Action Steps Timetable Date 

Complete Notes

EXAMPLE
Nutrition 
Management

Nitrogen (N) 
contribution 
from organic 
sources.

4 Y Experiment with 
cover crops to 
reduce N inputs, 
increase soil 
health & take 
up water in the 
spring.

1. Establish cover 
crop research 
plots.

2. Calculate 
cover crop N 
contribution.

3. Develop & 
implement 
vineyard wide 
plan.

1. Fall (Year, 
e.g. 2017)

2. Spring 
(Year, e.g. 
2018)

3. Year (e.g. 
2018-2019)

1. _______

2. _______

3. _______

Will 
experiment 
with legumes 
cereal rye, 
and other 
cover crops. 
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Action Plan Template

Section 
(Page) Topic Score Action

(Y/N) Goals Action Steps Timetable Date 
Complete Notes
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NAME__________________________
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http://www.fruit.cornell.edu/grape/IPMGeneral.html 
https://nysipm.cornell.edu/agriculture/fruits/resources
https://lergp.cce.cornell.edu/
http://agsci.psu.edu/research/ag-experiment-station/erie
http://www.newa.cornell.edu/
https://store.cornell.edu/c-875-pmep-guidelines.aspx
http://extension.psu.edu/erie
http://www.cornellpress.cornell.edu/book/?GCOI=80140100077290


Grants and Resources
Potential Programs:  (Call the ECCD for more information)
Growing Greener Watershed Protection Grant
• Growing Greener money is state funds used to address Pennsylvania’s 

critical environmental concerns of the 21st century.
• The Environmental Stewardship and Watershed Protection Act authorizes 

the Department of Environmental Protection (DEP) to allocate grants for 
acid mine drainage abatement, mine cleanup efforts, abandoned oil and 
gas well plugging and local watershed-based conservation projects. These 
projects can include: watershed assessments and development of watershed 
restoration or protection plans; implementation of watershed restoration 
or protection projects, construction of mine drainage remediation systems; 
reclamation of previously mined lands; and demonstration/education 
projects and outreach activities.

• These grants are available to a variety of eligible applicants, including: 
counties, authorities and other municipalities; county conservation districts; 
watershed organizations; and other organizations involved in the restoration 
and protection of Pennsylvania’s environment. These grants will support 
local projects to clean up non-point sources of pollution throughout 
Pennsylvania.

• The Growing Greener Grant Program offers competitive funding for 
watershed improvement projects across the state of Pennsylvania.  
Watershed improvement projects range from education and outreach to the 
development of watershed management plans and to the implementation of 
best management practices to reduce erosion, sedimentation, and non-point 
source pollution in ponds, lakes, streams, and waterways.  Projects may 
also include agricultural area practices such as conservation planning, dirt 
and gravel road best management practice installation, cost share programs 
to help pay for nutrient management planning and the installation of 
agricultural best management practices.  

• Website: http://www.dep.pa.gov/Citizens/GrantsLoansRebates/Growing-
Greener/Pages/default.aspx#.Vztxup3D-Uk

• Contact Information: 
DEP Grants Center
Rachel Carson State Office Building, 15th Floor 
400 Market St., PO Box 8776 
Harrisburg, PA 17105-8776 
Tel. 717-705-5400 
Email: GrowingGreener@pa.gov 

Resource Enhancement and Protection (REAP)
http://www.agriculture.pa.gov/Protect/StateConservationCommission/REAP/
Pages/default.aspx#.Vztvw53D-Uk
• Through the Resource Enhancement and Protection (REAP) Program, 

farmers, landowner, and businesses earn tax credits for implementing “Best 
Management Practices” (BMPs) that will enhance farm production and 
protect natural resources.

• REAP is a first-come, first-served program – no rankings.  The program is 
administered by the State Conservation Commission (Commission) and the 
tax credits are awarded by the Pennsylvania Department of Revenue.

• Eligible applicants receive between 50% and 75% of project costs in the 
form of State tax credits for up to $150,000 per agricultural operation.

• The tax credits can be used incrementally (as needed) for up to 15 years 
to pay PA state income tax.  Farmers and landowners can elect to sell the 
tax credits after 1 year.  Farmers can work with a sponsor that will help to 
finance the BMP project.  The sponsor reimburses the farmer/landowner 
for the project installation costs and the sponsor receives the tax credits.  
Applicants can apply for proposed projects and/or completed projects.

• Contact Information:
Joel Semke
Resource Enhancement and Protection
Program Administrator
(717) 705-4032
jsemke@pa.gov

Pennsylvania Stormwater Best Management Practices Manual 
This link will take users to a resource providing information on surface water 
runoff and ways to minimize impacts associated with accelerated runoff.  
http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-68851/363-0300-002.
pdf

PA VinES ~ Sustainable Viticulture Practices
144

http://www.dep.pa.gov/Citizens/GrantsLoansRebates/Growing-Greener/Pages/default.aspx#.Vztxup3D-Uk 
http://www.dep.pa.gov/Citizens/GrantsLoansRebates/Growing-Greener/Pages/default.aspx#.Vztxup3D-Uk 
http://www.agriculture.pa.gov/Protect/StateConservationCommission/REAP 
http://www.agriculture.pa.gov/Protect/StateConservationCommission/REAP 
http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-68851/363-0300-002.pdf 
http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-68851/363-0300-002.pdf 


Filter Strip: “A strip or area of herbaceous vegetation that removes contaminants from overland flow.” Reference: NRCS CONSERVATION 
PRACTICE STANDARD  FILTER STRIP  CODE 393  http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs143_025825.pdf

Filter/Buffer Strips: “Filter strips are land areas of either planted or indigenous vegetation, situated between a potential, pollutant-source area and 
a surface –water body that receives runoff. The term ‘buffer strip’ is sometimes used interchangeably with filter strip, but filter strip is the preferred 
usage.” Reference: Vegetative Filter Strips: Application, Installation and Maintenance   http://web.epa.state.oh.us/dsw/401Applications/SRBS/
Attachment%2011.pdf

Riparian Buffer (Vegetated Buffer): A best management practice that is an area of permanent vegetation along surface waters.  A riparian buffer 
may consist of grasses and forbs only, or a combination of vegetation types to include grasses, forbs, shrubs, and trees.  Reference: Pennsylvania 
Dept. of Environmental Protection, Bureau of Watershed Management, “Riparian Forest Buffer Guidance”, Document Number 394-5600-001, 
Published, November 27, 2010.

Riparian Forest Buffer: A type of riparian buffer that consists of permanent vegetation that is predominantly native trees and shrubs along surface 
waters that is maintained in a natural state or sustainably managed to protect and enhance water quality, stabilize stream channels and banks, and 
separate land use activities from surface waters.  Reference: Pennsylvania Dept. of Environmental Protection, Bureau of Watershed Management, 
“Riparian Forest Buffer Guidance”, Document Number 394-5600-001, Published, November 27, 2010.

Watercourse: A channel or conveyance of surface water having defined bed and banks, whether natural or artificial, with perennial or intermittent 
flow.  Reference: Commonwealth of Pennsylvania, PA Code, Title 25, Environmental Protection, Department of Environmental Protection, Chapter 
105. Dam Safety and Waterway Management

Wetlands: Areas that are inundated or saturated by surface or groundwater at a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil conditions, including swamps, marshes, bogs and 
similar areas.  Reference: Commonwealth of Pennsylvania, PA Code, Title 25, Environmental Protection, Department of Environmental Protection, 
Chapter 105. Dam Safety and Waterway Management

Definitions
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Workbook Scoresheet



PA VinES Sustainable Viticulture in Concord and Niagara Production 
in the Lake Erie Region

Workbook Scoresheet Date:__________________
I. Vineyard Soil and Erosion Management
Vineyard Soil and Erosion Management

Do you have a written conservation plan for each vineyard block 
			developed	in	consultation	with		local	NRCS	office	?
Do	you	have	a	detailed	map	of	each	vineyard	block?
Do	you	know	the	soil	types	for	each	vineyard	block?
Do	you	know	leaching	potential	of	soils?
If vineyard has a high leaching potential, is a plan in place to 
			minimize	this	risk?
Do you know the percent slope (which determines runoff 
			potential)	in	your	vineyard	blocks?
Do you check vineyard blocks to determine if erosion problems 
			exist?
Are	erosion	problems	WITHIN	BLOCKS	corrected?
Is ephemeral (small rills that concentrate into channels) or gully 
			erosion	occurring	on	the	vineyard	operation?
Do you check FARM ROADS around vineyard blocks to 
			determine	if	erosion	problems	exist?
Are	FARM	ROAD	erosion	problems	corrected?
Are	vegetated	buffers	(filter	strips)	Established	and	Maintained	
   along watercourses (e.g., streams, banks, ditches) which are 
			present	around	vineyard	blocks?
Are implemented conservation practices for erosion control 
			evaluated	and	corrected	if	needed?
Is	vegetation	established	on	headlands	around	vineyard	blocks?
Do you assess vineyard blocks for the severity of drainage 
			problems?
Are	drainage	problems	corrected?
Have you assessed vineyard blocks to determine the extent of soil 
			compaction?
Is	soil	compaction	corrected	if	a	problem	exists?
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_______

_______
_______
_______
_______

_______

_______

_______
_______

_______

_______
_______

_______

_______
_______

_______
_______

_______

Economic
Rank

Your
Rank

_______

_______
_______
_______
_______

_______

_______

_______
_______

_______

_______
_______

_______

_______
_______

_______
_______

_______

NAME________________________



     Vineyard Soil and Erosion Management (con’t)
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Economic
Rank

Your
Rank

Row Middle Management
If		you	plant	cover	crops	what	type	of	seed	is	used?
If	cover	crop	is	used	in	row	middles,	how	is	it	managed?
If	cultivation	is	used	in	row	middles,	what	practices	are	used?
What	is	the	frequency	of	mowing?

Monitoring Nutrient Status
Is	tissue	analysis	done	on	a	regular	basis?
Is	soil	analysis	done	on	a	regular	basis?

Established Vineyard Considerations
For soils with low organic matter (<3%) is additional organic 
			matter	added?

Nutrient Management
How	is	pomace	utilized?

Nitrogen (N) Management Practices
What	criteria	are	used	to	determine	the	rate	of	N	fertilization?
What is the total amount of supplemental N fertilizer applied 
			from	all	sources?
When	is	N	fertilizer	soil-applied	in	spring?
If	foliar	N	is	used,	when	is	it	applied?

pH Adjustment
Is	pH	adjusted	if	necessary?

Macronutrient Management Practices: (Ca), (Mg), (P), (K)
How	are	macronutrient	–	Ca,	Mg,	P,		K	–	levels	managed	in	soil?

Micronutrient Management Practices: (B), (Mn), (Zn)
How	are	micronutrients	–	B,	Mn,	Zn	–	managed?

_______
_______
_______
_______

_______
_______

_______

_______

_______
_______

_______
_______

_______

_______

_______

_______
_______
_______
_______

_______
_______

_______

_______

_______
_______

_______
_______

_______

_______

_______

II. Nutrition Management

Total
_______

Total
_______

Economic
Rank

Your
Rank
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Fertilizer Storage 
How	long	do	you	store	fertilizer?
What	type	of	storage	is	used	for	dry	formulations?
What	is	the	condition	of	the	containers?
What	security	measures	are	taken	at	the	storage	area?
What is the distance from the fertilizer storage to the nearest 
			surface	water	body	or	well?

Vineyard Management
Does	a	map	of	the	vineyard	exist?	 
Is	the	training	system	appropriate	for	the	site?
Is	vine	size	monitored?
If the vines are determined to be unbalanced - too small or too 
			large	-	are	steps	taken	to	increase	or	decrease	vigor?

Crop Management
Is	the	yield	appropriate	for	the	vineyard	block?
Is	crop	thinning	done	in	a	thorough	and	conscientious	manner?
Is	yield	estimated	properly?
Are	missing	vines	counted	and	replaced	regularly?
Are adequate production records kept to evaluate vineyard 
			profitability?

Weed Management
Is	vineyard	scouted	and	mapped	for	weeds?
What	area	between	rows	contains	permanent	ground	cover?
In planning a weed management program, how are herbicides 
			chosen?

III. Vineyard Management

_______
_______
_______
_______
_______

_______
_______
_______
_______

_______
_______
_______
_______
_______

_______
_______
_______

_______
_______
_______
_______
_______

_______
_______
_______
_______

_______
_______
_______
_______
_______

_______
_______
_______

      Nutrition Management (continued) Economic
Rank

Your
Rank

Total
_______

Total
_______

Total
_______

Total
_______

IV.  Weed Management

Economic
Rank

Your
Rank

Economic
Rank

Your
Rank
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      Weed Management (continued)
Weed Management

Are the leaching potential of herbicides and soil characteristics 
			considered	in	choosing	soil-applied	herbicides?
What	type	of	herbicide	sprayer	is	used?
Is	the	herbicide	sprayer	calibrated	properly?
Are residual broadleaf and grass herbicides rotated to reduce the 
			potential	for	resistant	weeds?
Is the amount of preemergence herbicide adjusted based on soil 
			characteristics?
What	types	of	post-emergence	herbicide	are	used?
How	often	are	post-emergence	herbicides	applied?
Is spot treatment of visible weeds employed to reduce the total 
			amount	of	post-emergence	herbicide	used?

Pesticide Application
Do	you	have	a	Pennsylvania	pesticide	applicator	license?

Pesticide Application Equipment
What	type	of	canopy	sprayer	is	used?
Are	the	selected	nozzles	appropriate	for	use?	Are	they	replaced	
			when	worn?
Is	the	canopy	sprayer	calibrated	properly?
Are environmental conditions from NEWA or equivalent 
			considered	before	deciding	to	spray	in	order	to	minimize	drift?
Is	the	canopy	sprayer	maintained	properly?

Pruning and Dormant Vineyard Practices
Is	pruning	done	in	a	way	to	minimize	overwintering	pathogens?
Can the Grower identify dieback and other vine canker disease/
			decline	symptoms	(such	as	Eutypa)?
Can	symptoms	of	crown	gall	infection	be	identified?
Are	dormant	fungicide	sprays	applied?	

_______

_______
_______
_______

_______

_______
_______
_______

_______

_______
_______

_______
_______

_______

_______
_______

_______
_______

_______

_______
_______
_______

_______

_______
_______
_______

_______

_______
_______

_______
_______

_______

_______
_______

_______
_______

Economic
Rank

Your
Rank

Total
_______

Total
_______

V. Integrated Pest Management Economic
Rank

Your
Rank
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     Integrated Pest Management (continued)
Disease Management
 What factors are considered in planning a disease management 
	 			program?
 When and how often are fungicides applied to minimize disease 
	 			pressure?
 How do you choose the fungicides to use in your disease 
	 			management	plan?
 Can fungal disease symptoms on shoots, leaves and fruit be
	 			identified?
	 Is	scouting	done	for	diseases?
	 Does	the	Grower		provide	or	arrange	for	training	of	field	staff	in	
	 			disease	and	insect	identification?
	 Are	fungicides	with	low	leaching	potential	selected	for	use?
 Where cost effective, are reduced risk or less toxic (alternative 
	 			and	non-Proposition	65)	fungicides	used?

Insect Management
 Are you aware of differences in toxicity of insecticides to 
	 			pollinators?
 Do you check the pH of spray water before insecticide 
	 			applications?
 
Insect Management - Grape Berry Moth (GBM)
 Are cultural practices used which may assist in reducing grape 
	 			berry	moth	(GBM)	pressure	in	vineyard	blocks?		
 Can you identify the different life stages of GBM and are you 
	 			able	to	identify	injury	to	berries/clusters	throughout	the	season?
 Have you assigned GBM risk ratings for each of your vineyard 
	 			blocks?
	 Do	you	scout	for	GBM?
 Do you use the GBM Degree Day Model in NEWA to time 
	 			insecticide	applications	for	GBM?
	 Do	you	spot	spray	for	GBM?
 Do you manage grape berry moth in a comprehensive and 
	 			sustainable	way?
 Do you incorporate selective insecticides (e.g., Intrepid, Altacor) 
	 			for	GBM	into	your	spray	program?

 

_______

_______
 
_______

_______

_______
_______

_______
_______

_______

_______

 

_______

_______

_______

_______
_______ 

_______
 

_______

_______

_______
 
_______

_______

_______
_______

_______
_______

_______

_______

  

 

 
 

_______

_______

Economic
Rank

Your
Rank



     Integrated Pest Management (continued)
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Insect Management
Can the Grower identify insect pests other than GBM and the 
			damage	they	cause?
Do	you	scout	for	insect	pests	other	than	GBM?	
Are insect thresholds considered when making a treatment 
			decision?
Is	spot	treatment	used	for	insect	infestations	other	than	GBM?
Where practical, are reduced risk or minimum risk treatments 
			used?

Pesticide Storage
What	type	of	storage	shelving	is	in	place?
What	is	the	condition	of	the	floor	in	the	pesticide	storage	area?
What	security	measures	are	taken	at	the	storage	area?
What	is	the	storage	duration	of	pesticides?
What	is	the	condition	of	the	containers?

Loading and Mixing Practices
What is the proximity of the mixing/ loading area to wells, 
			surface	water	and	watercourses?
Is	a	spill	kit	available?
How	are	spills	handled?
What	type	of	mixing	and	loading	area	is	used?
What	is	the	water	source	for	pesticide	applications?	Is	a	proper	
			anti-backflow	device	in	place?
Is	filling	supervised	by	a	certified	applicator?
How	is	the	sprayer	cleaned	and	how	is	rinsate	disposal	handled?
Is	an	inspection	and	emergency	plan	in	place?

Pesticide Containers
How	is	the	disposal	of	pesticide	containers	handled?
What	type	of	pesticide	containers	are	purchased?

Pesticide Use
What	is	done	with	unwanted	or	banned	pesticides?

_______

_______
_______

_______
_______

_______
_______
_______
_______
_______

_______

_______
_______
_______
_______

_______
_______ 
_______

_______
_______ 

_______

_______

_______
_______

_______
_______

_______
_______
_______
_______
_______

_______

_______
_______
_______
_______

_______
_______
_______

_______
_______

_______

Economic
Rank

Your
Rank

Total
_______

Total
_______

VI. Pesticide Management Economic
Rank

Your
Rank
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Additional Notes:
____________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________
____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________

Pesticide Use
Do	you	transport	pesticides?
What	is	the	distance	of	spray	application	from	water	bodies?	
How	well	are	pesticide	records	kept?

Continuing Education
Does	the	Grower		regularly	use	these	essential	resources?
Does	the	Grower	attend	educational	events?
Is the Grower  a member of the Lake Erie Regional Grape 
			Program?
Does	the	Grower	attend	grower	meetings?
Does	the	Grower	attend	other	meetings,	specifically	pest	or	
			pesticide	management?

_______
_______
_______

_______
_______
_______

_______
_______

_______
_______
_______

Economic
Rank

Your
Rank     Pesticide Management (continued)

Total
_______

Total
_______
Economic

Rank
Your
RankVII. Continuing Education

Total
_______

Total
_______

______________Added Category Totals

Overall Total
_______________
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Andy Muza
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