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INTRODUCTION

This guide for organic blueberry production is an outline of cultural and pest management practices and includes
topics that have an impact on improving plant health and reducing pest problems. The guide is divided into
sections, but the interrelated quality of organic cropping systems makes each section relevant to the others.

Of all the fruit crops grown in the Northeast, blueberries are perhaps the most amenable to organic production. Pest
problems are fewer than with most other fruits, and they preferentially use ammonium nitrogen which is a direct
breakdown product of organic nitrogen sources such as manure. Even with these advantages, more research on
growing blueberries organically is needed, especially in the area of pest management. This guide attempts to compile
the most current information available, but acknowledges that effective means of organic control are not available for
some pests. Future revisions to this guide will incorporate new information providing organic growers with a
complete set of useful practices to help them achieve success.

This guide uses the term Integrated Pest Management (IPM) which, like organic production, emphasizes the use of
cultural practices to minimize pest outbreaks. With the limited pest control products available in many organic
production systems, IPM techniques such as keeping accurate pest history records, selecting the proper site, and
preventing pest outbreaks through use of sanitation, variety selection and biological controls are essential to
producing a high quality crop.

The focus of this guide is nutrient and pest management. For a more comprehensive understanding of blueberry
production we suggest the following resources: Highbush Blueberry Production Guide, NRAES-55 available for
purchase from: http://palspublishing.cals.cornell.edu/, and Blueberries: Organic Production, available online at:
http://attra.ncat.org/attra-pub/blueberry .html.

All website addresses and links are listed in section 10: References. A glossary of terms used in this guide is included
at the end in section 11.

1. GENERAL ORGANIC MANAGEMENT PRACTICES

1.1 Organic Certification

Who needs to be certified?

Operations or portions of operations that produce or handle agricultural products that are intended to be sold,
labeled, or represented as "100 percent organic," "organic," or "made with organic ingredients" or food group(s).

Farming operations that gross more than $5,000 per year in organic products and want to use the organic label must
be certified by a USDA National Organic Program (NOP) accredited certifying agency. The choice of certifier may be
dictated by the processor or by the target market. A list of accredited certifiers operating in New York can be found
on the New York State Department of Agriculture and Markets Organic Farming Development/Assistance web page.
See more certification details in this guide under Section 3.1: Organic Certification Site Requirements.

Who does NOT need to be certified?

Producers and handling (processing) operations that sell less than $5,000 a year in organic agricultural products do
not need to be certified. Although exempt from certification, these producers and handlers must abide by the national
standards for organic products and may label their products as organic. Handlers, including final retailers, that: do not
process or repackage products; only handle products with less than 70 percent organic ingredients; process or
prepare, on the premises of the establishment, raw and ready-to-eat food labeled organic; choose to use the word
organic only on the information panel; and handle products that are packaged or otherwise enclosed in a container
prior to being received by the operation and remain in the same package. More information can be found at the
National Organic Program USDA Agricultural Marketing Service website.

1.2 Organic Farm Plan

An organic farm plan is central to the certification process, and is a good management tool, regardless of whether or
not certification is being sought. The farm plan describes production, handling, and record-keeping systems, and
demonstrates to certifiers an understanding of organic practices for a specific crop. The process of developing the
plan can be very valuable in terms of anticipating potential issues and challenges, and fosters thinking of the farm as
a whole system. Soil, nutrient, pest, and weed management are all interrelated on organic farms and must be
managed in concert for success. Certifying organizations may be able to provide a template for the farm plan. The
following description of the farm plan is from the NOP web site:
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The Organic Food Production Act of 1990 (OFPA or Act) requires that all cvop, wild crop, livestock, and bandling
operations requiring certification submit an organic system plan to their certifying agent and, where applicable, the
State Organic Program (SOP). The organic system plan is a detailed description of how an operation will achieve,
document, and sustain compliance with all applicable provisions in the OFPA and these regulations. The certifying
agent must concur that the proposed organic system plan fulfills the requirements of subpart C, and any subsequent
modification of the organic plan by the producer or bandler must receive the approval of the certifying agent.

Find more details at the USDA Agricultural Marketing Service’s National Organic Program website. The National
Sustainable Agriculture Information Service, (formerly ATTRA), has produced a guide to organic certification that
includes templates for developing an organic farm plan. The Rodale Institute has also developed resources for

transitioning to organic and developing an organic farm plan.

It is important to note that the USDA National Organic Program requires that applicants for certification must keep
accurate post-certification records for 5 years concerning the production, harvesting, and handling of agricultural
products that are to be sold as organic. These records must document that the operation is in compliance with the
regulations and verify the information provided to the certifying agent. Access to these records must be provided to

authorized representatives of the USDA, including the certifying agent.

2. SOIL HEALTH

Healthy soil is the basis of organic farming. Regular additions of organic matter in the form of cover crops, compost,
or manure create a soil that is biologically active, with good structure and capacity to hold nutrients and water. (The
minimum acceptable days to harvest interval for raw manure is 120 days (see National Organic Standards); buyers
may require a period longer than 120 days between application and harvest however. It is important to never side
dress with raw manure or use straw that has been used as animal bedding within 120 days before the first harvest.
Decomposing plant materials will support a diverse pool of microbes, including those that break down organic matter
into plant-available nutrients as well as others that compete with plant pathogens in the soil and on the root surface.
The practice of crop rotation to promote a healthy soil should be initiated in the one or two years prior to planting
establishment or is limited to row middles in a perennial crop such as blueberries. Organic growers must attend to
the connection between soil, nutrients, pests, and weeds to succeed. An excellent resource for additional information
on soils and soil health is Building Soils for Better Crops, 3™ edition, by Fred Magdoff and Harold Van Es, 2010,
available from SARE, Sustainable Agriculture Research and Education, www.sare.org/publications/soils.htm. For more
information, refer to the Cornell Soil Health website,

3. SITE SELECTION

For organic blueberry production, the importance of proper site selection cannot be over-emphasized. Blueberries
are a perennial crop, meaning decisions made on site selection and improvement prior to planting will impact all
aspects of production for years to come. Once blueberries are planted it is very difficult to make major changes to
improve soil and air drainage, or to soil tilth, pH, or nutrient status. Improving soil structure or eliminating soil
compaction layers in an established blueberry planting rarely proves successful. Consider that an ideal blueberry soil
should have a pH of 4.5, have 18 inches or more of rooting depth, and be well drained; these requirements make it
imperative to conduct needed site improvements prior to planting.

Assuming that the soil pH is 4.5 or can be adjusted, there are still three criteria that must be met before blueberries
can be successfully grown on a given site: appropriate soil texture, good internal soil drainage, and low soil calcium.
Avoid clay soils as they tend not to drain well because of small pore space and the fibrous roots of blueberries have
a difficult time penetrating heavy soil. Avoid soils with high calcium content (>2000 1b/acre or >1000 ppm) which
are also unacceptable for blueberry production. Even with a low pH, high calcium will interfere with the physiology
of the plant. Sites not meeting any one of the 3 criteria should not be planted to blueberries. Soil amendments (e.g.
compost, peat, sand) can help alleviate these conditions on a small scale, but large scale adjustments would not be
economical.

Weather plays a critical role in site selection, as well. The macroclimate, mesoclimate and microclimate of a
blueberry site play important roles in variety selection and potential profitability. Of particular importance are the
potential for spring frosts, winter minimum temperatures, length of the growing season, and growing season heat
accumulation. Blueberry plantings should be planted away from any wild relatives or abandoned plantings which can
serve as reservoirs of pests and diseases. More detailed information on the site selection information presented here
also can be found in The Highbush Blueberry Production Guide, NRAES-55, available for purchase from:
http://palspublishing.cals.cornell.edu/.

2012



ORGANIC BLUEBERRY PRODUCTION

A web-based, interactive site selection tool, the New York Vineyard Site Evaluation System www.nyvineyardsite.org,
uses specific climate information with a 3 kilometer resolution, based on 30 years of weather data, to determine the
suitability of your site for different grape varieties. Although the tool was developed for vineyards, the map-based
system integrates information on climate, topography, soils, and winter low temperatures much of which may be
applicable to site selection for blueberry varieties across the state.

3.1 Organic Certification Site Requirements

The National Organic Program regulations include requirements that affect site selection. Fields must not have been
treated with prohibited products for three years prior to harvest of the certified organic crop. If replanting
blueberries as a certified organic grower, the mandated 1-year crop rotation out of blueberries must be observed,
though a 3-4 year rotation may prove more beneficial to break disease and insect life cycles and reduce pest pressure
(e.g. anthracnose, mummy berry, Fusicoccum and Phomopsis cankers, and blueberry maggot). Adequate buffer
zones must exist between certified organic and conventionally grown crops to prevent drift of prohibited materials
onto certified organic crops. The buffer zones must be either a barrier (diversion ditch or dense hedgerow) or an
area of sufficient size and distance. The buffer zone needed will vary depending on equipment used on adjacent
non-certified land. For example, use of high-pressure spray equipment or aerial pesticide applications in adjacent
fields will increase the buffer zone size. Check with your certifier for site-specific buffer requirements. Buffer zone
sizes commonly range from 20 to 250 ft, depending on adjacent field practices. Buffers can include windbreaks and
living barriers such as a dense hedgerow. A dense hedgerow less than 50 ft wide may offer better protection from
contamination than a 50-ft-wide open buffer zone. The National Organic Farmers Association of New York (NOFA
NY) organic certification guidance manual states, “If the buffer is planted to the same crop as the field,
documentation of what is done with the non-certified buffer crop is required. If harvested, non-certified harvest
records and equipment cleanout logs should be maintained. ”. Crops grown in the buffer zone may not be marketed
as certified organic, or used for feed or bedding for certified organic livestock or dairy cattle.

3.2 Soil and Air Drainage and Soil Depth

Preparations for a blueberry planting must begin at least one year in advance. Selecting a site with good air and water
drainage is essential for successful organic production. A nutritionally healthy planting in a well-drained soil with
exposure to air movement is least susceptible to damage from pests.

Blueberries need good internal soil drainage to grow. Wet soils restrict root growth and respiration, resulting in weak
growth, reduced yields and small plant size. Coarse-textured and gravelly soils have excellent soil drainage, but
heavier soils, or soils with perched water tables often need drainage tiles to remove excess water and improve
internal soil drainage. Drainage tile is best installed before planting. Where possible, tile layout should be
coordinated with planting design, so that tile lines run parallel to rows. Local soil and water conservation districts
and private tiling contractors can provide technical assistance in designing a drainage plan, but keep in mind that
many base their designs on annual row crops. Blueberry plantings often require more intensive drainage than row
crops. Planting on berms or raised beds will also help reduce issues with less than adequate drainage.

Air drainage is an important consideration in choosing a blueberry site. Cold air, like water, runs downhill, and
collects in low areas, or areas where trees or hedgerows obstruct airflow. These ‘frost pockets’ increase the risk of
both mid-winter cold injury and spring or fall frost damage. Selecting a site with a gentle slope and good air
drainage will reduce the risk of cold or frost injury. If this is not an alternative, selecting late flowering varieties may
be an option to minimize frost injury. Overhead irrigation, where available is also a frost protection option. Good air
drainage also promotes faster drying of foliage which will reduce the duration and frequency of disease infection
periods making it an essential organic disease management strategy. Wide row spacing can provide improved air
circulation in the planting, with 12 ft row centers and 5 ft between plants in the row allowing for good air movement.

Blueberries have a shallow root system that is sensitive to drought and intolerant of standing water. Organic
blueberry growers may benefit from not driving heavy equipment in the row middles to prevent soil compaction.
Rooting depth of at least 18 inches is considered important for adequate growth and cropping levels. Digging test soil
pits can help you evaluate potential rooting depth and drainage issues and evaluate what measures to take to address
soil management issues before planting. Soils that are well-drained, acid (pH 4.5), and sandy loams with an organic
matter content greater than 3% are considered ideal.

3.3 Soil Testing

Knowing all you can about the soil of a potential blueberry site will allow for better management decisions prior to
planting. Soil testing is recommended to provide information on pH, availability of major and minor nutrients, organic
matter and cation exchange capacity. A pH between 4.0 and 5.5 is suggested for blueberry production, with 4.5 to
5.0 being optimum. Knowing the current soil pH will determine the needed amount, if any, of sulfur to apply to

2012



ORGANIC BLUEBERRY PRODUCTION

adjust the soil pH. Soil calcium content should be below 2000 Ib/acre (below 1000 ppm). See Table 6.1 for soil and
tissue testing laboratories and refer to section 6, Nutrient Management, for more information.

A nematode analysis performed on representative soil samples is a wise step in the year or two prior to planting
since it will allow time for using a cover crop to reduce plant parasitic nematode populations, see section 4, Cover
Crops, for more information. Samples may be submitted for nematode testing to the Plant Disease Diagnostic Clinic,
College of Agriculture and Life Sciences, Ithaca, NY. For more information and fee schedules visit their website at
www.plantclinic.cornell.edu. The best time for collecting samples for nematode testing is during summer, when soils
are moist, not dry. A minimum of 6 soil subsamples, approx. 1] diameter and 401 deep should be collected randomly
from an area approx. %2 acre in size. Gently mix samples together, transfer about 1 pint of mixed soil to a plastic bag,
and ship as soon as possible to the diagnostic lab. Refrigerate sample if it cannot be shipped immediately.

3.4 Irrigation Water Source

Another important criterion to consider when selecting a blueberry planting site is irrigation water quantity and
quality. The irrigation water source should provide sufficient volume of water to irrigate as needed during the
growing season. Blueberries typically require 20 to 25 inches of rainfall during the growing season. Be sure to have a
water test done on irrigation water sources prior to site selection to determine its physical, chemical, and biological
constituents. Irrigation water pH should be 5.5 or below. When site criteria have been met but soil or irrigation water
pH is still above 5.5, then acidification of irrigation water may be appropriate, otherwise soil pH may increase over
time and cause deleterious effects on the blueberry plants. Always check with your certifier on the products used for
lowering irrigation water pH. Irrigation water should also have a low salt content (<2.0 ds/m; preferably <1.0 ds/m)
as blueberries are a salt-sensitive fruit crop. For more information on this topic see: Highbush Blueberry Production
Guide, NRAES-55, available for purchase from: http://palspublishing.cals.cornell.edu/.

4. COVER CROPS — Before Planting and Row Middles

Some growers consider tilling strips into existing sod and planting blueberries into those strips. The intention is to
avoid cover cropping the entire area, acidify only the tilled strip, and avoid the cost of grass seed. This strategy has
several drawbacks and is not recommended. First, roots will grow into the row middle where the soil pH is high, and
this reservoir of higher pH soil will work to raise the soil pH in the planted strip. Second, the species of plants in the
row middle will undoubtedly contain creeping species (i.e. quackgrass) that will move into the planted row. Other
species may serve as hosts to diseases and insects. Although it is more expensive to acidify the entire area, cover
crop the site to increase organic matter, then seed row middles to a known grass species, the long term results will
be better.

Cover crops are grown for their valuable effect on soil properties, such as organic matter, and, in blueberries, on their
ability to provide nutrients to the plant, control weeds between the rows, prevent erosion on slopes and to assist in
the manipulation of soil moisture. They can also improve water infiltration into the soil, maintain populations of
beneficial fungi, and may help control insects, diseases, and nematodes. To be effective, cover crops should be
treated as any other valuable crop on the farm, with their cultural requirements carefully considered and met,
including nutrient requirements; susceptibility, tolerance, or antagonism to root pathogens and other pests; life cycle;
and mowing/incorporation methods. See Table 4.1 for information on specific cover crops useful as pre-plant,
incorporated green manures or as ground covers in the row middles.

A certified organic farmer is required to plant certified organic cover crop seed. If, after contacting at least three
suppliers, organic seed is not available, then the certifier may allow conventional seed to be used. Suppliers should
provide a purity test for cover crop seed. Always inspect the seed for contamination with weed seeds and return if it
is not clean. Cover crop seed is a common route for introduction of new weed species onto farms.

4.1 Goals and Timing for Preplant Cover Crops

Cover crops play an important role in a blueberry planting in the years prior to planting through improvement of soil
organic matter, breaking up of compaction layers, erosion control and suppression or elimination of weeds. Goals
should be established for choosing a cover crop; for example, the crop can add nitrogen, smother weeds, or both.
The cover crop will best achieve some of these goals if it is used for one to two growing seasons prior to plant
establishment. Because the blueberry planting can live for 100 years or more, a key benefit from preplant cover
cropping will be in promoting plant establishment by minimizing weed competition during this crucial phase.

Cover crops planted in late summer will suppress annual weed growth, improve soil texture, provide organic matter,
and may increase soil nitrogen. The cover crop can be incorporated in late fall or in the spring before planting.
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Certain cover crops (marigold, brassicas) will either suppress or resist nematode populations. These should be
considered where reduction of nematode populations is needed. See Table 4.1. In addition to producing large
amounts of biomass that out-compete other plant species, some cover crops (ryegrass) can inhibit weed growth
through allelopathy, the chemical inhibition of one plant species by another. Rye provides allelopathic suppression
of weeds when used as a cover crop, and when crop residues are retained as mulch. Rye residues retained on the
soil surface release chemicals that inhibit germination and seedling growth of many grass and broadleaf weed
species. Retention of residue on the soil surface can be accomplished by mowing before seed head formation.

Table 4.1. Cover Crops for Blueberries: Cultural Requirements and Crop Benefits

Use Soil Type Seeding
Species Timing Planting Dates | Life Cycle | Preference |(Lb/A) |Comments
Barley Preplant |Early-mid Aug. |Annual Most 75-100 |+Mow or incorporate before seed formation
Brassicas Preplant | April AhnUE_'|/ Loam to clay 5-12 +Good dual purpose cover & forage
e.g. mustards, OR biennial +Establishes quickly in cool weather
rapeseed late Aug.-early +Mow or incorporate before seed formation
Sept. +Biofumigant properties
Buckwheat Preplant |Late spring- Summer Most 35-134 | +Rapid grower (warm season)
early summer |annual +Good catch or smother crop
+Good short-term soil improver for poor soils
+Mow or incorporate before seed formation
+Will winter kill
Cereal Rye Preplant |August-early Winter Sandy to clay | 60-200 |+Most cold-tolerant cover crop
October annual loams +Excellent allelopathic weed control
+Good catch crop
+Rapid germination & growth
+Mow or incorporate before seed formation
+Temporary N (nitrogen) tie-up when turned
under
Fescues Row April-May Long-“V_ed Most 70-100 | +Very good low-maintenance permanent cover,
fine (red, hard) | middles |OR perennial especially in infertile, acid, droughty &/or shady sites
tall late Aug.-Sept. +Tall - high vigor, more frequent mowing,
moderately high water use
+Fine - low vigor, less frequent mowing,
moderate water use
Marigold Preplant |Late May-June |Annual Most 5-10 +Will winter kill
+Biofumigant properties
Oats Preplant | Mid-April Summer Silt & clay 60-100 |+Incorporate in late June when planted in the
OR annual loams spring
late Aug.-mid +Rapid growth
Sept. +ldeal quick cover crop
+When planted in late summer, will winter kill
Ryegrass Row August-early | Short-lived Most 14-35 |+Rapid growth
middles |Sept. perennial +Good catch crop
+Heavy N & moisture users
Vetch ! Preplant |August Ahnué|/ Most 30-40 |+Does not need added N
biennial +Mow or incorporate before seed formation
Wheat Preplant |Early-mid Sept. | Winterannual | Most 80-100 |+Mow or incorporate before seed formation

Adapted from M. Sarrantonio. 1994. Northeast Cover Crop Handbook; the Mid-Atlantic Berry Guide for Commercial Growers. 2008. Penn State Univ; and the Pest
Management Guidelines for Berry Crops. 2009. Cornell Univ.
1 Legumes may benefit from inoculation of seed with nitrogen-fixing bacteria when planted in a field for the first time. Check with your certifier for allowable sources of

inoculum.
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See Cornell’s online decision tool to match goals, season, and cover crop. Although written for vegetable growers it
has comprehensive information on various cover crops. Another resource for determining the best cover crop for
your situation is the Northeast Cover Crop Handbook, by Marianne Sarrantonio.

Allowing cover crop residue to remain on the soil surface might make it easier to fit into a crop rotation and will help
to conserve soil water. Keep in mind that some of the nitrogen contained in the residue will be lost to the
atmosphere, and total organic matter added to the soil will be reduced. Turning under the cover crop will speed up
decomposition and nitrogen release from the crop residue.

4.2 Cover Crops for Row Middles

Use of cover crops in the row middles (the area between the plant-rows) in blueberry plantings can have both
beneficial and detrimental impacts, but most growers consider the benefits to outweigh the disadvantages. The main
disadvantages are the cost of establishment and competition that can occur during the critical 30-day post bloom
period. In some areas prone to spring frost, bare soil middles provide greater protection because the dark soil holds
more heat. However, even without planting a specific cover crop between rows, the middle vegetation will need to
be managed, either by regular mowing or cultivating. Permanent row-middle alleyways require regular mowing as
well, but the advantages are improved traction for equipment, reduced soil rutting and compaction, little dust, mud,
and erosion, biodiversity for the planting agroecosystem, and increased soil organic matter. Growers like the ability to
work in the fields shortly after a rain. This is often not possible with bare or weedy alleyways.

Three types of sod are suggested for blueberry plantings: perennial tall fescue, hard fescues, or perennial ryegrass
(Table 4.1). Each is tolerant to low pH and fertility, drought, and disease, competes with weeds effectively, and does
not spread into planting rows.

Although sod is preferred, it is possible to plant different species in the row middles, but these should be tolerant of
low pH and outcompete most weeds. In most plantings there is an endemic seed bank of clovers (Trifolium spp.),
plantain (Plantago sp.), dandelions (Taraxacum) and other herbaceous broadleaf plants that will naturally establish
within a mowed grass lane. When blueberries are flowering, mow flowering groundcovers and weeds to remove
their flowers and encourage bees and other pollinators to visit blueberry flowers.

Bear in mind that weed species may become infected with and serve as reservoirs of the soilborne ringspot viruses
(Tomato ringspot virus and Tobacco ringspot virus) which, in the presence of the nematode vector, can spread to
and infect blueberry plants, leading to slow decline and death in sensitive varieties.

5. VARIETY SELECTION

Blueberry varieties are grouped into early-season, early mid-season, mid-season and late season varieties, depending
on when fruit ripens. Consider the needs of your market when selecting blueberry varieties and maximize your
returns by choosing varieties that bloom and mature at staggered times during the season, according to your market’s
preferences and availability of labor to harvest the crop. Availability of bees to pollinate the crop should also be
considered, mason bees, bumble bees, wild bees, and honey bees are often used by blueberry growers and varieties
vary in their pollination requirements; refer to the Highbush Blueberry Production Guide, NRAES-55 available for
purchase from: http://palspublishing.cals.cornell.edu/ for more information.

In organic blueberry production the variety’s relative resistance or susceptibility to fungal diseases can also be an
important factor because of the limited number of organic fungicides that are available for disease management.
Resistant varieties, where known, are listed in the disease management tables in section 7. If susceptible varieties are
considered, the importance of site, canopy management, sanitation and the selection of proper fungicides and
application procedures will increase. Overall, for successful organic production, blueberry varieties should be
vigorous enough to tolerate marginal conditions, weed competition, and be less prone to fruit rots.

Varieties which have the best potential for organic production in New York State include:
=  Early/midseason: Draper, Bluejay, Northland
=  Midseason: Bluecrop
= Late season: Aurora, Elliott, Liberty, Nelson

Growers must also consider where they obtain their planting stock. According to language in the USDA-NOP
regulation §205.202, “the producer must use organically grown seeds, annual seedlings, and planting stock. Seed and
planting stock treated with substances that appear on the National List may be used when an organically produced or
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untreated variety is not commercially available. Planting stock used to produce a perennial crop may be sold as
organically produced planting stock after it has been maintained under a system of organic management for at least 1
year. Seeds, annual seedlings, and planting stock treated with prohibited substances may be used to produce an
organic crop when the application of the substance is a requirement of Federal or State phytosanitary regulations.”

With the limited availability of organically certified planting material, blueberry growers will likely be able justify the
use of non-organic sources to their certifying agency. Furthermore, because blueberry plants typically do not bear
fruit prior to year three or four after planting, the requirements for organic transition would likely be met between the
time of planting and the first harvested crop.

6. NUTRIENT MANAGEMENT

To produce a healthy crop, soluble nutrients must be available from the soil in amounts that meet the minimum
requirements for the whole plant. The challenge in organic systems is balancing soil fertility to supply required plant
nutrients at a time and at sufficient levels to support healthy plant growth. Plant growth, and hence nutrient demand,
is highest during shoot growth in spring, yet soils can still be cool and limit nutrient availability and uptake then.
Conversely, too much nutrient availability in fall (when soils are warmed and nutrient release is greater) can increase
the risk of winter injury in a crop like blueberries. Restrictions in any one of the needed nutrients will slow growth
and can reduce crop quality and yields. In blueberry plantings, the key considerations when managing nutrition
organically is to adjust soil pH and nutrient amendments before planting and to provide adequate nutrition
(especially nitrogen) in established plantings by understanding carbon to nitrogen ratios and release rates.

Organic growers often speak of feeding the soil rather than feeding the plant. A more accurate statement is that
organic growers focus their fertility program on feeding soil microorganisms rather than the plant. Soil microbes
decompose organic matter to release nutrients and convert organic matter to more stable forms such as humus. This
breakdown of soil organic matter occurs throughout the growing season, depending on soil temperatures, water
availability and soil quality. The released nutrients are then held on soil particles or humus making them available to
crops or cover crops for plant growth. Amending soils with compost, cover crops, or crop residues also provides a
food source for soil microorganisms and when turned into the soil, starts the nutrient cycle again.

One goal of the grower is to heighten resource use efficiency (Iand, water, nutrients) to optimize plant growth and
fruit yield. Plant size and yield can be influenced by water and nutrient supply (i.e. adequate water is needed for
adequate nutrient uptake). Weak plants with few, small leaves and short shoots will intercept insufficient sunlight to
produce adequate yields in the current season or to develop flower buds for the next season. Conversely, over-
stimulated plants with abundant large, dark green leaves have low water use efficiency, are self-shaded, are more
prone to winter injury, diseases and insect feeding, and produce fewer fruit. Organic blueberry plantings should strive
to balance soil nutrient availability—via irrigation, organic matter content, soil pH, and microbial activity—with plant
growth and production goals.

Nutrient demand is greatest during green shoot and fruit development when reserve nutrients carried over from the
previous year have been used up and the plant is actively growing. Plant age, vegetative growth, and fruit yield
determine the need for nutrients during the growing season. In general, blueberries have a lower demand for
nutrients than other fruit crops and usually require only small amounts, if any, of supplemental fertilizer.

6.1 Soil and Leaf Analysis

Regular soil and leaf analysis helps monitor nutrient levels. Choose a reputable nutrient testing lab (see Table 6.1)
and use it consistently to avoid discrepancies caused by different extraction methods. It is recommended that regular
leaf testing be incorporated into a fertility management program with soil testing to assist in determining the plants’
nutrient status and to make sure that what is in the soil is making it into the plants in the proper amounts. It is
recommended that soil and leaf tests be completed in each block a minimum of every three years. Leaf testing is
especially crucial in getting the information needed to make management decisions in problem areas of the planting
and should be used on a more frequent basis, if needed.
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Table 6.1. Nutrient Testing Laboratories

S~
[
- w
e > G]
= <« 3% Z
TESTING LABORATORY WEB URL 3 u Ss 2
Agro-One (Cornell Recommendations) www.dairyone.com/AgroOne/ X X X X
Agri Analysis, Inc. www.agrianalysis.com/ X X
A&L Eastern Agricultural Laboratories, Inc. www.al-labs-eastern.com/ X X X
Penn State Agricultural Analytical Services Lab. www.aasl.psu.edu/ X X X
University of Massachusetts www.umass.edu/plsoils/soiltest/ X X X
University of Maine anlab.umesci.maine.edu/ X X X X

Table 6.2 gives the target values for blueberry leaf nutrients sampled in late July or early August in the Northeast.
Regular soil testing helps monitor nutrient levels, in particular phosphorus (P) and potassium (K). The source of these
nutrients depends on soil type and historic soil management. Some soils are naturally high in P and K, or have a
history of manure applications that have resulted in elevated levels. Additional plant available nutrients are supplied
by decomposed soil organic matter or through specific soluble nutrient amendments applied during the growing
season in organically managed systems. Many types of organic fertilizers are available to supplement the nutrients
supplied by the soil. ALWAYS check with your certifier before using any product to be sure it is approved.

Table 6.2. Deficient, sufficient, and excessive nutrient concentrations in blueberry leaves.
Target values (ppm, unless otherwise noted)

Nutrient Symbol Deficient Below Sufficient Excess Above
Nitrogen N 1.70% 1.70-2.10% 2.30%
Phosphorus P 0.08% 0.10-0.40% 0.60%
Potassium K 0.35% 0.40-0.65% 0.90%
Calcium Ca 0.13% 0.30-0.80% 1.00%
Magnesium Mg 0.10% 0.15-0.30% 0.40%
Sulfur S — 0.12-0.20% —
Boron B 20 30-70 200
Copper Cu 5 5-20 =
Iron Fe 60 60-200 400
Manganese Mn 25 50-350 450
Zinc Zn 8 8-30 80

Adapted from: Hart, Hansen and Strik (1992) Nutrient Management. Chpt. 11 In: Highbush Blueberry Production Guide.
M.P. Pritts and J.F. Hancock (eds.). NRAES-55. Ithaca, NY.

Note: ppm is parts per million.

% by dry weight of blueberry leaf

6.2 Soil pH

Maintaining a soil pH of 4.5 to 5.0 is best for blueberries, ideal is pH 4.5. Blueberries will tolerate soil pH between
3.8 and 5.5 if the organic content of the soil is high. The low soil pH is required to prevent nutrient deficiencies,
especially iron. Sulfur is useful for lowering the soil pH for blueberries. The amount of sulfur required depends on
soil type, cation exchange capacity, and current pH, see table 6.3. Apply sulfur to the entire field intended for
blueberry production prior to planting. During site preparation, it is not recommended to acidify only the strips into
which blueberries will be planted. In established plantings on a high pH soil, sulfur also can be used until pH 4.5 is
achieved. Apply no more than 400 Ib/acre per year, preferably split between fall and spring. In established plantings,
apply the sulfur in a band in the plant row or in a circle around each plant, roughly corresponding to the foliage drip
edge. Refer to CALCULATING THE AMOUNT OF PESTICIDE TO USE in Section 8.1 for converting amounts per acre to
amounts needed for smaller areas.
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Prilled sulfur formulations are preferred for soil application
because they are easier to work with, provide better coverage,
and are cheaper than powdered sulfur. Prilled sulfur takes
about one year or more to oxidize and reduce soil pH ;

Table 6.3. Approximate amounts of sulfur
(Ib/Acre) required to lower soil pH to 4.5.

Soil type
powdered sulfur takes 6 to 9 months. . Organic growers
Current Sand Loam Clay sometimes increase their applications of peat moss at planting
pH time, since it too can be a soil acidifier, reducing the need for
5.0 175 530 300 sulfur. While costly, peat is resistant to decomposition and
provides the additional benefit of increasing soil humus. For
3.5 350 1050 1600 more information consult Blueberries: Organic Production,
6.0 660 2020 3030 online at attra.ncat.org/attra-pub/blueberry.html.
6.5 840 2550 3830

6.3 Managing Nutrients

Follow the recommendations of the soil test when adding nutrients to prepare a site for planting. If preplant
recommendations are followed, additional phosphorus and potassium likely will not be required unless the soil is
very sandy. If interpreting your own soil tests, it is important to know the phosphorus extraction method used by
your analytical lab in order to get a proper recommendation. Refer to CALCULATING THE AMOUNT OF PESTICIDE TO USE
and Tables 8.1, 8.2, and 8.3 in Section 8.1 for converting amounts per acre to amounts needed for smaller areas and
for measuring and mixing small amounts.

Table 6.4. Available Potassium in Organic Fertilizers

Pounds of Fertilizer/Acre to Provide
given Pounds of K,O per acre:
Sources 20 40 60 80 100

Sul-Po-Mag

22% K,0 also contains 11% Mg
Wood ash (dry, fine, grey)

5% KO, also raises pH

Alfalfa meal*

2% K,0, also contains 2.5% N and 2% 1000 2000 3000 4000 5000
P

Greensand or Granite dust

1% K,0 (x 4)**

Potassium sulfate

50% K,0

90 180 270 360 450

400 800 1200 1600 2000

8000 16000 24000 32000 40000

40 80 120 160 200

*0nly non-GMO sources of alfalfa may be used. Check with your certifier.
** ppplication rates for some materials are multiplied to adjust for their slow to very slow release rates. Should
be broadcast and incorporated prior to planting.
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Table 6.5. Available Phosphorous in Organic Fertilizers In established plantings, base

fertilizer amounts on leaf analysis.
See table 6.4 for organic sources of
potassium. Potassium is basic and

Pounds of Fertilizer/Acre to Provide
given Pounds of P,05 Per Acre

Sources 20 40 60 80 100 will tend to increase soil pH, but it
Bone meal is important for the plants to have
130 270 400 530 670 sufficient potassium even if soil pH

15% P,0s

Rock Phosphate

30% total P,05 (x4)* 2 22 Y 1100 1300 Magnesium is frequently low in
blueberry plantings. In established

330 670 1000 1330 1670 plantings that are low to deficient in

may increase.

Fish meal
6% P,0s (also contains 9% N)

magnesium typical
recommendations would be for 10-
40 Ib/acre actual magnesium, but
follow recommendations of the leaf
analysis.

* Application rates for some materials are multiplied to adjust for their slow to very slow release rates.
Should be broadcast and incorporated prior to planting.

Boron is frequently low in fruit plantings throughout the Northeast. If boron is required, then apply no more than 2
Ib/acre actual boron in any one year.

Foliar feeding sprays may be used to supply deficient nutrients (e.g. boron, magnesium) identified through leaf
analysis. However, there is no evidence that these should be applied where adequate nutrient levels exist. Check
with your certifier for information on allowable sources of magnesium and boron.

Phosphorus requirements in berry crops are relatively low, and phosphorus is usually not required in established
plantings. Table 6.5 lists some organic fertilizer sources of phosphorus.

6.4 Preparing a Nitrogen Budget

The carbon to nitrogen (C/N) ratio in compost can provide a guide for nitrogen release into the soil solution. When
a decomposing material has a low C/N ratio (a lot of nitrogen) microbes release the excess nitrogen into the soil
solution. When a material undergoing decomposition has an initially high C/N ratio (very little nitrogen), microbes
will use whatever nitrogen is available for their own growth, leaving little for plants. This can result in temporary
nitrogen deficiency. Once the decomposition process begins to slow and those microbes die off, they will release
their nitrogen back into the soil where it will become available to plants. The rule of thumb is that if the C/N ratio is
less than 20 or the material’s nitrogen content is greater than 2.5%, then there will be enough nitrogen available for
both decomposer microbes and plants. If the C/N ratio is above 20, then nitrogen will likely be immobilized until
sufficient decomposition has taken place. One reason that additional nitrogen is recommended for plantings mulched
with sawdust or wood chips (these have a very high C/N ratio) is to help overcome the temporary nitrogen
deficiency that will occur during decomposition of the wood.

Develop a plan for estimating the amount of nutrients that will be released from soil organic matter, cover crops,
compost, and manure. Submit soil samples for a Cornell Soil Health Test. This test includes an estimate of nitrogen
mineralization rate, which indicates the potential release of N from soil organic matter. Test results will provide
feedback on how the soil sample compares to other New York soils. The results can also be useful for monitoring
changes in the nitrogen mineralization rate over time and during the transition to organic production.

Management of N, and insuring adequate supply at the times of crop need, requires some planning. Prepare a
nitrogen budget for organic production to estimate the amount of N released by various organic amendments as well
as native soil organic matter. Examples of manures and their nutrient content are shown in Table 6.6. Compost and
manure should be tested for nutrient content at an analytical lab, and cover crops can be tested at a forage testing lab
(Table 6.1). Knowing nutrient content values will help evaluate if the budget plan is providing appropriate amounts
of N (and other nutrients) during the growing season by comparing them to the nitrogen guidelines for blueberries
(Table 6.7). For example, one concern might be the amount of calcium in pelleted poultry manure; if from egg layers
whose feed may contain supplemental calcium, with sustained use a calcium imbalance could develop.
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Table 6.6. Estimated Nutrient Content of Common Animal Manures

N P,0s K,0 N1t N2’ P,0s K,0
NUTRIENT CONTENT LB/TON AVAILABLE NUTRIENTS LB/TON IN FIRST SEASON
Dairy (with bedding) 9 4 10 6 2 3 9
Horse (with bedding) 14 4 14 6 3 3 13
Poultry (with litter) 56 45 34 45 16 36 31
Compost (from dairy manure) 12 12 26 3 2 10 23
Composted poultry manure 17 39 23 6 5 31 21
Pelleted poultry manure’ 80 104 438 40 40 83 43
Swine (no bedding) 10 9 8 8 3 7 7
NUTRIENT CONTENT LB/1000 GAL. AVAILABLE NUTRIENTS LB/1000 GAL FIRST SEASON
Swine finishing (liquid) 50 55 25 25* 20+ 44 23
Dairy (liquid) 28 13 25 14* 11+ 10 23

1-N1 is the total N available for plant uptake when manure is incorporated within 12 hours of application.

2-N2 is the total N available for plant uptake when manure is incorporated after 7 days.

3 —Pelletized poultry manure compost. Available in New York from Kreher’s.

* injected, + incorporated.

Adapted from “Using Manure and Compost as Nutrient Sources for Fruit and Vegetable Crops” by Carl Rosen and Peter Bierman and Penn State Agronomy Guide
2007-8.

Using the values from your soil test, estimate that 20 Ibs. of nitrogen will be released from each percent organic
matter in the soil. From the test of total N in any manure applied, estimate that 50% is available in the first year, and
then 50% of the remaining is released in each of the next two years. So, for an application rate of 100 Ibs. of N as
manure, 50 Ibs. would be available the first year, 25 Ibs. the second, and 12.5 lbs. the third. Remember to check with
your certifier on the days-to-harvest interval when using raw manure and allow a minimum of 120 days between
application and harvesting. To prevent run-off, do not apply raw manure to bare ground in established blueberry
plantings.

Estimate that between 10% and 25% of the N contained in compost will be available the first year. It is important to
test each new mix of compost for actual amounts of the different nutrients available. Compost maturity will influence
how much N is available. If the material is immature, more of the N may be available to the crop in the first year. A
word of caution: using compost to provide for a crop’s nutrient needs is not generally a financially viable strategy.
The total volume, trucking, and application can be very expensive for the units of N available to the crop. Most
stable composts should be considered as soil conditioners, improving soil health, microbial diversity, tilth, and
nutrient retaining capacity.

Add together the various N values from these different organic sources to estimate the N supplying potential of the
soil. There is no guarantee that these amounts will actually be available in the season, since soil temperatures, water,
and crop physiology all impact the release and uptake of these soil nutrients. If early in the organic transition, a
grower may consider increasing the N budget supply by 25%, to help reduce some of the risk of N being limiting to
the crop. Remember that with a long-term approach to organic soil fertility, the N mineralization rates of the soil will
increase. This means that more N will be available from organic amendments because of increased soil microbial
activity and diversity. Feeding these organisms different types of organic matter is essential to helping build this type
of diverse biological community and ensuring long-term organic soil and crop productivity.

The annual nitrogen guidelines for blueberries are outlined in Table 6.7. Use leaf analysis for determination of
nutrient status in established plantings, and adjust nitrogen fertilization accordingly (see section 6.1). The primary
challenge in organic systems is synchronizing nutrient release from organic sources, particularly nitrogen, with crop
requirements. In cool soils, microorganisms are less active, and nutrient release may be too slow to meet the crop
needs. Once the soil warms, nutrient release may exceed crop needs. In a long-term organic nutrient management
approach, most of the required crop nutrients would be in place as organic matter before the growing season starts.
Nutrients needed by the crop in the early season can be supplemented by highly soluble organic amendments such
as poultry manure composts or organically approved bagged fertilizer products (see Tables 6.6 and 6.8). These
products can be expensive, so are most efficiently used if applied in a 3 foot band in the plant row, splitting
applications between May and June.
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Table 6.8 lists some commonly available fertilizers, their nutrient content, and the amount needed to provide
different amounts of available nitrogen, adapted by Vern Grubinger from the University of Maine soil testing lab.

Table 6.7. Annual Nitrogen
Guidelines for Blueberries

Planting Age Amount Actual
(years) Nitrogen (lbs/Acre)

0 0
1 15
2 20
3 25
4 35
5 45
6 55
7+ 65

Table 6.8. Available Nitrogen in Organic Fertilizers

Pounds of Fertilizer/Acre to Provide given Pounds of N per

Acre
Sources 20 40 60 80 100
Blood meal
770
13% N 150 310 460 620
Soy meal
500 1000 1500 2000 2500
6% N (x 1.5)*, also contains 2% P and 3% K,0
Fish meal . 220 440 670 890 1100
9% N, also contains 6% P,0s
Alfalfa meal
800 1600 2400 3200 4000
2.5% N also contains 2% P and 2% K,O
Feather meal 200 400 600 800 1000

15% N (x 1.5)*

7. ORGANIC BLUEBERRY IPM

Organic production of blueberries can be challenging in New York State given the abundant rainfall during the
growing season leading to increased pressure from diseases, insects and weeds. However, growers in New York and
the eastern United States, through proper variety and site selection, strict attention to cultural practices and sanitation,
and increased attention paid to scouting plantings on a weekly basis to catch pest outbreaks early, have succeeded in
producing quality organic blueberries. In contrast, a failure to appreciate the risk of disease, insect and weed
development, and failure to devise and implement a season-long (and multiyear) management strategy, can lead to
serious crop losses in particular years. Successful IPM is essential to the sustainable production of organic
blueberries.

7.1 Developing a Blueberry IPM Strategy

1. Examine your blueberry operation closely. Break it down into specific plantings, or “blueberry blocks.”

2. Produce a map of each planting (or block) to record weeds, pest outbreaks, nutrient deficiencies, drainage
problems, missing plants, and any other abnormalities you find.
Develop a record-keeping system for each planting or block.
Develop a scouting plan for each block and record results.
Monitor and record weather factors and understand basic weather patterns of the area.
Keep accurate records of spray applications, tools, or tactics used to manage pests.
Properly maintain your spray equipment, calibrate the sprayer, select appropriate nozzles, and reduce spray
drift. Consult the Pesticide Application Technology website at Cornell University:
http://web.entomology.cornell.edu/landers/pestapp/.

N OV W
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8. Develop a thorough knowledge of the blueberry pests you are likely to encounter during the year. This
includes basic pest biology, symptoms or damage, whether they are a primary or secondary pest, scouting
thresholds, and the best time to apply management practices.

9. Choose a pest management strategy for the planting (or block) that is based on all of the information you've
gathered. Use the options that make the most sense for your operation.

10. Continue your pest management education.

Other resources available online, include:

New York State IPM website: nysipm.cornell.edu/fruits/

Cornell Fruit Resources: www.fruit.cornell.edu

New York State berry IPM insect and disease fact sheet index: nysipm.cornell.edu/factsheets/berries/
Cornell University Pesticide Management Education Program: pmep.cce.cornell.edu/

Pesticide Application Technology at Cornell University: http://web.entomology.cornell.edu/landers/pestapp/
Elements of IPM for Blueberries in New York State www.nysipm.cornell.edu/elements/blueb.asp

Network for Environment and Weather Applications (NEWA) newa.cornell.edu

Berry Diagnostic Tool www.fruit.cornell.edu/berrytool/index.htmlwww fruit.cornell.edu/berrytool/

7.2 Weed Management

Weeds are part of the blueberry planting ecosystem. Weed management decisions are based on balancing the
positive and negative aspects of weed growth in the planting. Weeds can compete for water and nutrients;
contaminate mechanically harvested fruit; provide alternate hosts for pests; and interfere with planting operations.
Weed growth can also alter the microclimate around plants, leading to higher disease pressure and increasing the risk
of spring frost. However, managing weed or cover crop growth in row middles can be a powerful tool for minimizing
erosion, and improving equipment access in wet seasons. For more information on cover crops, refer to section 4.

Good preplant preparation, plant establishment, and use of cover crops in the alleyways or row middles help reduce
weed pressure considerably. Perennial weeds should be eliminated from the site before planting. This can be
achieved with repeated cultivation or using “green manure” cover crops that are plowed under prior to planting.
Without herbicides, eliminating perennial weeds can take several years. Refer to sections 3 and 4 for more
information.

Minimizing weed competition during plant establishment is critical to achieve optimal plant growth and yields. One
approach is to use synthetic mulch such as thick plastic on each side of the plant row in the year of establishment
and then roll it off and apply mulch. In organic production in NY, plastic mulch must be removed from the ground
each year. In mature plantings, productivity of shallow-rooted blueberry bushes can be severely limited due to weed
competition. Some level of weed control is usually necessary, as described in Table 7.1, to limit weed growth into
the plant canopy which can interfere with sunlight penetration and lead to higher disease pressure.

Table 7.1. Weed management without herbicides in a blueberry planting.

Year Month Non-herbicidal options

Planting year*  April Till to prepare for planting unless planting into killed sod.
April - May Hand weed.

*crmcaLiMeror  Mid-June after planting  Hand weed and mulch within row. Mow row middles and planting borders.

REDUCING WEEDS. Mid-July Hand weed. Mow row middles and planting borders.

October Hand weed. Mow row middles and planting borders.
November Hand weed. No late season mowing.

Fruiting year March - April Hand weed. Replenish mulch every 2-3 years.
Early May Hand weed. Mow row middles and planting borders.
Late July after harvest Hand weed. Mow row middles and planting borders.
September into October Hand weed. Mow row middles and planting borders.
November Hand weed. No late season mowing.

Cultivation is sometimes used as a row-middle weed management tool. However, there are negative aspects to
continuous cultivation. Excessive cultivation can lead to undesirable consequences such as soil erosion, reduced soil
organic matter, and breakdown in soil structure resulting in compaction and reduced permeability. Cultivation should
be minimized because the blueberry root system is very shallow. If cultivation is used for row middle management it

2012
13



ORGANIC BLUEBERRY PRODUCTION

is suggested that negative effects be limited by not cultivating more often than necessary to suppress weed growth, to
shallow (1-2") depths only, and with the goal of reducing, rather than completely eliminating, weed or cover crop
growth.

Grasses (ryegrass, fescue) can be planted between rows and managed with regular mowing to minimize weeds
within the planting, provide winter cover for row middles, and provide a good surface for equipment and foot traffic.
Fescues are excellent plants for the row middles because they do not tiller and will not invade the plant row and are
intolerant of sulfur when banded in the plant row. See section 4 for more information on appropriate ground covers
for blueberry plantings or consult the Blueberry Production Guide (NRAES-55).

Managing weeds within the row may be one of the most difficult tasks in the production of organic blueberries. Yet it
is essential because of the low competitive ability of the crop. A 4-inch layer of mulch greatly aids in weed
management in blueberries. Bark or sawdust is most commonly used, but rice hulls or other appropriate ag waste, or
a combination can be used, provided soil pH is kept low. Mulches are generally applied in a 3-4 foot band under the
row. However, this single application every 2-3 years should not be counted on as the sole means of weed control,
as annual and perennial weeds are likely to proliferate during the summer months. Financial assistance may be
available from your county’s Soil and Water Conservation District office to help pay for mulch.

There are a number of mechanical, thermal and animal measures that can be used to limit the effects of weeds under
the row. Mechanical and thermal options include weed whackers, fixed hoes, rotary cultivators, flamers, steamers,
and hot water applicators. Animal weeders have also been used with some success in organic plantings across the
United States. The use of weeder geese, guinea fowl, and sheep have some effectiveness, but due to food safety
concerns regarding microbial contamination of food crops from manure they should be used during the planting
(non-bearing) year only.

It is important to keep areas around the field mowed to prevent weed seeds from blowing into the planting. Also,
cultivating, mulching, and pulling weeds by hand help maintain weed-free blueberry plantings, as outlined in Table
7.1. An organic herbicide strategy alone cannot provide satisfactory weed control for organic growers.

Herbicides are applied on the basis of the sprayed area. Use the formula below to calculate rates needed. For
example, if plants are set in rows 8 feet apart and there is to be a 4-foot grass aisle between the rows and a 4-foot
weed-free strip within the row, only 50 percent of the given rate of herbicide will be required per planted acre.

Width of weed-free strip Recommended Rate per
Distance between rows rate of herbicide planted acre

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Organic Herbicides Labeled for Management of Weeds in Blueberry

Trade Name Product PHI REI

(active ingredient) Rate (days) (hours) | Efficacy’ | Comments

GreenMatch EX 7-15% 0 4 4 25(b) pesticide. There are reports of some efficacy on some

(lemon grass oil) solution broadleaves such as Brassicas. Minimum of 60 gallons per acre
sprayed. Do not exceed 8-1/2 gallons per acre per application.

"Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, 4-no data found.

7.3 Principles of Insect and Disease Management

While blueberry production may be severely limited by insect pests and plant diseases, an understanding of the
factors involved in their development can ensure effective management. The development of disease and insect
damage is highly dependent on characteristics and conditions of the crop (host), the pathogen/pest population, and
the environment. These factors all must be conducive before disease development and considerable insect damage
will occur.
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Pruning practices can promote plant health in the blueberry planting, some key considerations include:

¢ Keep vertical branches to promote upward growth

* Prevent horizontal branches which will fall to the ground

¢  Keep fruit off the ground

*  Open the canopy to promote air drainage

*  Reduce touching branches

* Open the plant center to allow easier picking

* Keep plant row middles open to allow for mowing and air flow

Characteristics of the host that influence disease and pest susceptibility include the host’s vigor, physiology, and
variety (genetics). Aggressiveness or virulence, abundance, and physiology are characteristics of the pest or pathogen
populations that influence their ability to cause disease or damage. At the same time, abiotic environmental
conditions such as temperature, moisture, light, and soil chemistry can affect both the host and pest and may
promote or prevent disease. Moreover, the presence, abundance and activity of natural enemies can play an
important role in determining pest status. The most successful disease pathogens and insect pests have coevolved
with their hosts over many years to incite disease and damage at the most opportune times. To successfully
minimize disease and pest damage, the relevant aspects of the host, pathogen/pest, and environment must all be
managed within specific timeframes.

Although insect pests and plant disease pathogens are vastly different in their biology, they often have enough
similarity in life history strategies to allow successful management under a single set of underlying principles. These
principles include avoidance/exclusion, eradication, and protection. They are defined below.

Avoidance/exclusion
This principle focuses on preventing pathogen introduction and minimizing factors that favor the establishment of
pests and pathogens. Several practices that exclude or limit pathogen and pest presence include the following:

¢ Select sites with good soil drainage. Install tile in plantings with less than optimal drainage and/or
incorporate raised beds or berms to further promote soil drainage.

* Choose sites with good air drainage. Promote air circulation by selecting an open site, removing dead or
senescent plant material through proper pruning and reducing weeds; these practices allow fruit and
leaves in berry plantings to dry more quickly.

* Plant only disease free and insect free planting stock.

*  Practice weed management as weeds can be hosts for blueberry pathogens and insect pests.

*  Avoid planting blueberries in proximity to wild blueberries or other crops or habitats that harbor large
pathogen and/or pest populations.

Eradication
This principle is concerned with the destruction of pathogen/pest populations. These practices include:

* Sanitation of plantings by removal of infected/infested plant material including overripe fruit, leaf litter,
and branch prunings to eradicate pathogen and pest populations. Destruction of this material is
accomplished through burning, chipping, burying in mulch, and composting.

* Pheromone traps may reduce insect numbers by trapping; however, best results are generally obtained
with these products when they are used for scouting.

¢ Several biological control alternatives are available for insect suppression for blueberry crops including
products based on formulated Bacillus thuringiensis. Currently, no reliable biological control tactics have
been developed for blueberry diseases, although biopesticides, such as Serenade, are available.

*  Chemical application of fungicides, insecticides, and miticides may reduce pathogen and pest
populations below damage thresholds, but will rarely eradicate them.
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Protection
This principle is founded on protection of plants from pathogen infection and pest damage. Practices that protect
plants by minimizing factors favoring infection and damage include the following:

* Plant blueberry varieties that are disease resistant or less susceptible to diseases of concern.

*  Mating disruption using pheromones may protect berry crops by limiting growth of insect populations.
Although no mating disruption products are currently available for NY blueberry insect pests, there is
ongoing work on their development.

* Avoid excessive nitrogen fertilization as many pathogens, insects and mites thrive on succulent tissues.

*  Harvest fruit promptly and cool it to protect from fruit rots and insect infestations on overripe fruit.

* Applications of fungicides or insecticides may protect susceptible tissues from disease and insect damage.

7.4 DISEASES OF PRIMARY CONCERN

Several important diseases that occur in the temperate climate of the northeastern U.S. are described below to help
growers manage them with appropriate organic practices.

7.4.1 PHOMOPSIS CANKER (Phomopsis vaccinii)

New shoots wilt and die back from the tips toward the crown. The pith and cambium of infected shoots become
discolored (dead). Infected mature canes suddenly wilt and collapse in the summer. Sudden death of canes on an
otherwise healthy plant is a strong indicator of Phomopsis infection. Also, injured or weakened plants are most
susceptible to infection by this fungus. A low level of tip dieback caused by the fungus Phomopsis is common in NY
blueberry plantings and may not require chemical intervention.

Phomopsis Canker Management Options

Scouting/thresholds None established.

Variety susceptibility No known resistant varieties.
‘Coville’ and ‘Jersey’ are moderately susceptible varieties.
‘Weymouth’, ‘Earliblue’, and ‘Berkeley’ are particularly susceptible varieties.

Cultural management Management is best accomplished by maintaining plants in a vigorous condition with proper
pruning and management and by taking all possible precautions to minimize winter injury and
early spring frost damage.

To reduce spread, prune, and burn diseased twigs and canes as they appear, ensuring that all
infected (brown) stem tissue below the canker is removed.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.
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Table 7.4.1 Pesticides Labeled for Management of Phomopsis Canker

Trade Name PHI REI

(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
Badge X2 1.0-2.25 - 48 ?

(copper oxychloride, Ibs/A

copper hydroxide)

CS 2005 25.6-51.2 - 48 ?

(copper sulfate oz/A

pentahydrate)

Milstop 2-5 Ibs/A 0 1 ?

(potassium bicarbonate)

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. . - = pre-harvest interval isn't specified on label.

7.4.2 FUSICCOCUM CANKER (Fusicoccum putrefaciens)

This fungus causes reddish spots to appear on the canes, frequently around a leaf scar near the ground. As the canker
enlarges, a bull's-eye pattern develops. Plant parts above the canker may suddenly wilt and die during warm, dry weather,
calling attention to the disease. Infection is relatively uncommon except in the colder regions of New York State.

Fusicoccum Canker Management Options

Scouting/thresholds None established.

Variety susceptibility ‘Rancocas’ is resistant.
Moderately susceptible varieties are ‘Coville’, ‘Berkeley’, ‘Blueray’, ‘Burlington’, and ‘Rubel’.
Very susceptible varieties are ‘Jersey’, ‘Earliblue’, and ‘Bluecrop’.

Cultural management Prune and burn symptomatic canes as they appear.
Take care to avoid winter injury.

Chemical treatment No organic fungicides were available that included Fusicoccum canker on the label at the time
of publishing this guide. A delayed dormant application of lime sulfur or copper for Phomopsis
canker may reduce incidence of this disease as well.

7.4.3 BOTRYTIS BLOSSOM AND TWIG BLIGHT (Botrytis cinerea)

After several days of rainy or foggy weather, young shoots die, turn brown, and become covered with a dusty gray mass of
fungus spores. Botrytis blossom and twig blight is not common in New York State, but develops occasionally. Blossom
blight is usually a concern only when rainy, foggy weather prevails during the prebloom and bloom period.

IPM fact sheet on Botrytis Blossom and Twig Blight www.nysipm.cornell.edu/factsheets/berries/botrytis.pdf

Botrytis Blossom and Twig Blight Management Options

Scouting/thresholds None established.
Variety susceptibility No resistant varieties known.
Cultural management Avoid high rates of nitrogen fertilization. This leads to excessive succulent shoot growth,

which is more susceptible to infection.

Chemical treatment See below.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and

Manufacturer System (PIIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.
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Table 7.4.3 Pesticides Labeled for Management of Botrytis Blossom and Twig Blight

Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
Actinovate-AG 0 1 or until ? For best results apply with a spreader/sticker
(Streptomyces lydicus) 3-12 oz/A spray has prior to onset of disease. Re-apply at 7-14 day
dried intervals depending on disease pressure and
environmental conditions.
Milstop 2-5 |bs/A 0 1 ?
(potassium bicarbonate)
OxiDate Broad 128 fl 0z/100 gal 0 Until spray ? For curative treatments, use 128 fl. 0z./100
Spectrum water (curative) has dried gallons of water and apply 30-100 gallons spray
(hydrogen dioxide) solution/A for one to three consecutive days
40 fl 0z/100 gal water and continue treatments on five to seven day
(preventative) intervals.
For preventative treatments,apply first three
treatments using curative rate at five day
intervals. After the third treatment, reduce the
rate to 40 fl 0z/100 gallons of water, applying
30-100 gallons of spray solution per acre and
maintain five day interval spray cycle until
harvest.
PERpose Plus 1 fl oz/gal - Until spray ? For initial or curative use, apply higher rate for
(hydrogen (initial/curative) has dried 1 to 3 consecutive days. Then follow with
peroxide/dioxide) weekly/preventative treatment.
0.25-0.33 fl oz/gal
(weekly/preventative) For weekly or preventative treatments, apply
lower rate every five to seven days. At first
signs of disease, use curative rate then resume
weekly preventative treatment.
Regalia Biofungicide 2—4qts/ acre 0 4 ? Apply every 7-14 days at the first signs of
(Reynoutria disease.
sachalinensis)
Serenade ASO 2-6 qt/acre 0 4 2 Begin application prior to disease development
(Bacillus subtilis) and repeat at 7-10 day intervals or as needed.
For improved performance, add an organic-
approved surfactant to improve coverage.
Serenade MAX 1-3 lbs/acre 0 4 2 For improved performance add an organic-
(Bacillus subtilis) approved surfactant to improve coverage.
Trilogy 0.5-1% in 25-100 gal - 4 ? Maximum labeled use of 2 gal/acre/application
(neem oil) of water per acre

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

7.4.4 ANTHRACNOSE FRUIT ROT AND BLOSSOM BLIGHT (Colletotrichum acutatum)

This disease occurs sporadically in New York, primarily in seasons or locations with abundant rainfall and warm
temperatures. Berry infections are not usually apparent until fruit become ripe but can occur any time during and
after bloom and are favored by warm (>70F) rains. For instance, many infections occur during flowering and the
green fruit stage but remain “dormant” until harvest. Infections are most common at the blossom end of the fruit.
When fruit begins to color, infected regions will become slightly sunken, giving the surrounding area a puckered
appearance. Under very wet or very humid conditions, a layer of slimy pink-orange colored spores will develop on
the sunken infected regions.
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Anthracnose Fruit Rot and Blossom Blight Management Options

Scouting/thresholds

None established.

Variety susceptibility

No resistant varieties known.
Particularly susceptible varieties include ‘Berkeley’, ‘Coville’, and ‘Bluecrop’.

Cultural management

Prune and remove or destroy dead wood in the spring to reduce overwintering inoculum of
the anthracnose fungus.
Avoid excessive nitrogen fertilization; this practice promotes prolific development of
succulent tissues which are highly susceptible to infection.

Anthracnose is more common and pronounced on overripe fruit, so harvest promptly.
Reducing overwintering inoculum and prompt harvest of ripe fruit is probably the best
approach to organic disease management.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.4.4 Pesticides Labeled for Management of Anthracnose Fruit Rot and Blossom Blight

Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
Actinovate-AG 3-12 oz/acre 0 1 ? For best results apply with a spreader/sticker prior to
(Streptomyces lydicus) onset of disease. Re-apply at 7-14 day intervals
depending on disease pressure and environmental
conditions.
Badge X2 1.0-2.25 - 48 ?
(copper oxychloride, Ibs/A
copper hydroxide)
CS 2005 25.6-51.2 - 48 ?
(copper sulfate oz/A
pentahydrate)
Milstop 2-5Ib/A 0 1 ?
(potassium bicarbonate)
PERpose Plus 1 fl oz/gal - Until ? For initial or curative use, apply higher rate for 1 to 3
(hydrogen (curative) spray has consecutive days. Then follow with
peroxide/dioxide) dried weekly/preventative treatment.
0.25-0.33fl
oz/gal For weekly or preventative treatments, apply lower
(preventative) rate every five to seven days. At first signs of disease,
use curative rate then resume weekly preventative
treatment.
Regalia Biofungicide 2 -4 qts/ acre 0 4 ? Apply at green tip then every 7-10 days until 10% blue
(Reynoutria fruit is reached.
sachalinensis)
Serenade ASO 2 -6 qts/A 0 4 ? Begin prior to disease development, then every 2-10
(Bacillus subtilis) days. Add a surfactant to improve coverage.
Sporatec 1-3 ptsin 100 0 0 ? 25(b) pesticide. Conduct phytotoxicity test before
(rosemary, clove, and gallons/A application.
thyme oils)
Trilogy 0.5-1% in 25- - 4 ? Maximum labeled use of 2 gal/acre/application.
(neem oil) 100 gal of
water/acre

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.
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7.4.5 MUMMY BERRY (Monilinia vaccinii-corymbosi)

Upon infection young leaves and, in some cases, new shoots will wilt, turn violet/brown, and die (similar in appearance
to frost injury). The blighted tissues resulting from infection remain fairly soft compared to blighted shoots resulting from
spring frost damage. Grayish masses of conidia (spores) can sometimes be observed along the midrib of the blighted
leaves. These conidia are the means by which the mummy berry fungus subsequently infects the fruit.

Mummy berry disease is not present in all blueberry plantings; however, management measures are usually necessary
in those plantings where the disease has occurred previously. In these plantings, fungicide sprays may provide some
additional benefit when applied between bud break and bloom. If not brought under control when first observed, the
disease can become unmanageable in subsequent years as inoculum accumulates.

IPM fact sheet Mummy Berry www.nysipm.cornell.edu/factsheets/berries/mummyberry.pdf

Mummy Berry Management Options

Scouting/thresholds None established.

Variety susceptibility ‘Burlington’, ‘Collins’, ‘Jersey’, ‘Darrow’, ‘Rubel’, ‘Bluetta’, and ‘Dixi’ are most resistant to this disease.
‘Rancocas’, ‘Weymouth’, ‘Berkeley’, ‘Bluecrop’, ‘Herbert’, and ‘Coville’ are less resistant.
The most susceptible varieties are ‘Earliblue’ and ‘Blueray’.

Cultural management Control is greatly aided by disturbing the soil (raking or disking) beneath the blueberry bushes
just prior to bud break. The tiny apothecia (little brown trumpet shaped mushrooms 1/8” to
1/4” high) fail to produce infective spores when disturbed during development. Covering
apothecia with fresh mulch may impede emergence. Rake away mummies and or existing
mulch, and then re-mulch rows.

Remove mummies, before they drop to the ground, and bury or burn them.

Sweep fallen mummies from the ground and remove from the planting and bury or burn them.

Chemical treatment Chemical treatment should only be made from green tip to petal fall in order to target the pathogen.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.4.5 Pesticides Labeled for Management of Mummy Berry

Trade Name PHI REI

(active ingredient) Product Rate | (days) (hours) | Efficacy’ | Comments

Actinovate-AG 3-12 oz/A 0 1 or until 2 For best results apply with a spreader/sticker prior to

(Streptomyces lydicus) spray onset of disease. Re-apply at 7-14 day intervals

has dried depending on disease pressure and environmental

conditions.

Milstop 2-5 |bs/A 0 1 ?

(potassium bicarbonate)

Regalia Biofungicide 2-4 qts/ A 0 4 ? Apply at bud break then every 7-10 days.

(Reynoutria

sachalinensis)

Serenade ASO 2-6 qts/A 0 4 2 For suppression, begin application at bud break and

(Bacillus subtilis) repeat on a 7- 10 day interval or as needed. For improved
performance, use in a tank mix or rotational program
with other registered fungicides.

Serenade MAX 1-3 lbs/A 0 4 2 For improved performance add organic-approved

(Bacillus subtilis) surfactant to improve coverage.

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

2012
20




ORGANIC BLUEBERRY PRODUCTION

7.5 OTHER DISEASES OF NOTE

7.5.1 BLUEBERRY VIRUSES

There are a number of virus and virus-like diseases of blueberry; most of which have biological vectors, such as
insects or nematodes, that carry and spread the virus between plants. Symptoms often are similar to those of other
blueberry problems and range from stunting of blossoms and leaves to leaf, blossom and flower necrosis, leaf
discoloration (spotting, flecking, streaking), red streaking or ring spotting on stems. To confirm a virus infection, it is
best to submit tissue samples to the Plant Disease Diagnostic Clinic www.plantclinic.cornell.edu/, or contact your
local Cornell Cooperative Extension agent for additional testing options. Plant only certified (virus-indexed) nursery
stock. Plants propagated in the laboratory and greenhouse by tissue-culture techniques (i.e., those that have never
been grown in the field) are most likely to be free of harmful viruses. Separate new plantings from old blueberries or
wild bushes. Remove and destroy obviously infected plants as soon as possible. Establish a proactive vector
management program.

7.5.2 CROWN GALL (Rhizobium radiobackter)

Stem galls are most frequently seen at cane bases or on large roots. Young galls appear cream to light brown in
color; galls become dark brown to black with age. The soilborne bacterium causing the disease enters wounds at or
below the soil line. This disease is occasionally a problem in new plantings but is seldom seen on mature plants. All
blueberry varieties are susceptible to crown gall. Plant only disease-free planting stock from reputable nurseries.
Carefully inspect new planting stock for galls on arrival. Discard any infected plant materials.

7.5.3 WITCHES’ BROOM (Pucciniastrum goeppertianum)

Witches’ broom is a relatively minor disease of blueberries in New York State. It requires both blueberry and fir trees
to complete its life cycle. Unusual numbers of broom-like, swollen, cracked shoots arise from over-production of
lateral buds. Several brooms may appear on a single plant. Generally disease occurrence is so low that crop loss is
negligible. However, heavily infected plants may fail to produce fruit. The pathogen is perennial and infection is
systemic in blueberry crowns and rhizomes which makes pruning ineffective in eliminating the disease from the
planting. Infected bushes and their associated root systems must be removed to eliminate the source of inoculum for
surrounding fir trees. Elimination of the alternate host (fir trees, Abies spp.) within 51 yards (460 m) of the planting
will break the disease cycle and reduce further infection. Little is known about resistance to witches’” broom, though
‘Rancocas’ appears to be least susceptible.

7.5.4 POWDERY MILDEW (Microsphaera vaccinii)

Since symptoms usually do not appear until after harvest, most growers do not attempt to control this disease.
Powdery mildew does not seriously impact blueberry production, but premature defoliation caused by mildew may
affect long-term productivity on susceptible varieties such as Collins, Rubel, Blueray, Herbert, and Jersey when they
are grown in dense plantings with poor air circulation and humid conditions. Reduce humidity in the plantings
through orientation of the plant rows parallel with prevailing winds, wider plant spacing, pruning to maintain open
canopies, and by limiting overhead irrigation. On susceptible varieties, leaf surfaces may be covered with white
fungal mycelia and spores. Bluecrop, Rancocas, Weymouth, Pemberton, and Dixi are moderately susceptible.
Berkeley, Earliblue and Ivanhoe are resistant.

Infections typically occur at bloom, but symptoms may manifest later in the season. Infected leaves sometimes curl or
pucker, and both leaf surfaces may be infected. Chlorotic spots with reddish borders are common on the upper leaf
surface, similar to symptoms of red ringspot virus. Water-soaked areas on lower leaf surfaces, directly underneath the
chlorotic areas, distinguish mildew from the virus. Because control measures for the two diseases are very different, it
is important to distinguish between them.

Fungicide applications are not recommended unless powdery mildew is severe. If fungicide applications are used, it
is important to make the first application early, after petal fall, to reduce primary infections and to make follow-up
applications in June, July, and August to reduce secondary infections.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.
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Table 7.5.4 Pesticides Labeled for Management of Powdery Mildew

Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
Actinovate-AG 3-12 oz/A 0 1 or until ? For best results apply with a spreader/sticker prior
(Streptomyces lydicus) spray has to onset of disease. Re-apply at 7-14 day intervals
dried depending on disease pressure and environmental
conditions.
Glacial Spray Fluid .75-1.5 Up to day of 4 ? See label for specific application volumes and
(mineral oil) gal/100gal harvest equipment.
water
Kaligreen 2.5-3.0 Ibs/A 1 4 1 Do not mix with highly acidic products or nutrients.
(potassium bicarbonate)
Kumulus DF 6-15 lbs/A - 24 1 Begin when new shoots are 6 inches long or when
(sulfur) disease first appears. Repeat at 7-10 day intervals
as necessary. Note: Do not use within 2 weeks of
an oil treatment.
Micro Sulf 6-15 Ibs/A - 24 ? Do not apply within 14 days of an oil spray.
(sulfur)
Microthiol Disperss 6-15 Ibs/A - 24 ? Do not apply within 2 weeks of an oil application if
(sulfur) temperatures are forecast to exceed 90 degrees
(see label).
Mildew Cure 1 gal/100 gals - - ? 25(b) pesticide. Conduct phytotoxicity test prior to
(cottonseed, corn and application.
garlic oils)
Milstop 2.5-5.0 Ibs/A 0 1 1 Do not mix with other pesticides or fertilizers. Not
(potassium bicarbonate) compatible with alkaline solutions.
Omni Supreme Spray 0.75-1.5 - 12 ?
(mineral oil) gal/100 gal
water
Organic JMS Stylet Oil 3-6 qt/100 gal - 4 1 Apply for optimum coverage of leaf surfaces. Use
(paraffinic oil) water high pressure, small droplet size, and adequate
gallonage to ensure good coverage. See label for
restrictions on sulfur use before or after oil
applications.
Organocide 1-2 gals/100 - - ? 25(b) pesticide
(sesame oil) gals water
OxiDate Broad Spectrum | 128 fl 0z/100 0 Until ? For curative treatments, use 128 fl 0z/100 gallons
(hydrogen dioxide) gal water spray has of water and apply 30-100 gallons spray solution/A
(curative) dried for one to three consecutive days and continue
treatments on five to seven day intervals.
40 fl 0z/100
gal water For preventative treatments, apply first three

(preventative)

treatments using curative rate at five day intervals.
After the third treatment. Reduce the rate to 40 fl
0z/100 gallons of water, applying 30-100 gallons of
spray solution per acre and maintain five day
interval spray cycle until harvest.
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Table 7.5.4 Pesticides Labeled for Management of Powdery Mildew

Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
PERpose Plus 1 fl oz/gal - Until ? For initial or curative use, apply higher rate for 1 to
(hydrogen (curative) spray has 3 consecutive days. Then follow with
peroxide/dioxide) dried weekly/preventative treatment.
0.25-0.33fl
oz/gal For weekly or preventative treatments, apply
(preventative) lower rate every five to seven days. At first
signs of disease, use curative rate then
resume weekly preventative treatment.
PureSpray Green 0.75-1.5 Up to day of 4 ?
(petroleum oil) gal/100 gal harvest
water
Sil-Matrix 2 —4qts/100 0 4 ? Apply 50 — 250 gallons of finished spray per acre.
(potassium silicate) gals
Sporatec 1-3 pts/100 Up to day of 0 ? 25(b) pesticide. Conduct phytotoxicity test prior to
(rosemary, clove, and gals harvest application.
thyme oils)
Trilogy 0.5-1% in 25- - 4 ? Maximum labeled use of 2 gal/acre/application.
(neem oil) 100 gal of
water/A

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

7.5.5 BLUEBERRY LEAF RUST (Naohidemyces vaccinii)
Infections can take place as early as bloom. However, reddish brown spots usually don’t appear on the upper leaf
surface until mid-season. On the lower leaf surface, these spots (pustules) contain yellowish orange spore masses and
may turn rusty red with age. Infected leaves may drop prematurely. Leaf rust is a minor disease of blueberries in New
York State. However, somewhat severe epidemics may occur sporadically at a local level under favorable weather
conditions. The disease generally has little effect on yield unless defoliation is severe. In cases of severe defoliation,
yield is reduced the following season. Removal of hemlocks (7suga spp.), the alternate host, especially those trees
upwind within a 0.4 km radius of the planting may be beneficial. Resistant varieties include Bluecrop, Burlington,
Collins, Dixi, Earliblue, Gem, Ivanhoe, Olympia, Stanley, and Weymouth. Jersey, Herbert, Berkeley, Blueray, and
Pacific are moderately susceptible. Coville, Pemberton, Washington, and Atlantic are susceptible.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and

Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.5.5 Pesticides Labeled for Management of Blueberry Leaf Rust

Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
Glacial Spray Fluid .75-1.5 gal/100 Up to day 4 ? See label for specific application volumes and
(mineral oil) gal water of equipment.
harvest
Organic JMS Stylet Oil 3-6 qt/100 gal - 4 2 Apply for optimum coverage of leaf surfaces. Use

(paraffinic oil)

water

high pressure, small droplet size, and adequate
gallonage to ensure good coverage. See label for
restrictions on sulfur use.
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Table 7.5.5 Pesticides Labeled for Management of Blueberry Leaf Rust

Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
PERpose Plus 1 fl oz/gal - Until ? For initial or curative use, apply higher rate for 1 to 3
(hydrogen (curative) spray has consecutive days. Then follow with
peroxide/dioxide) dried weekly/preventative treatment.
0.25-0.33 fl oz/gal
(preventative) For weekly or preventative treatments, apply
lower rate every five to seven days. At first
signs of disease, use curative rate then resume
weekly preventative treatment.
Trilogy 0.5-1% in 25-100 - 4 ? Maximum labeled use of 2 gal/acre/application.
(neem oil) gal of water/A
1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

7.6 INSECTS OF PRIMARY CONCERN

The insects that are considered major pests in blueberries can vary in occurrence both from year to year and from site
to site. For these reasons it is important to be familiar with the life cycles of the various blueberry insect pests to
assist in developing a scouting program that will ensure a pest problem can be discovered and dealt with before it
becomes an outbreak. Alternatively, it is important to know when a potential pest is not causing significant
economic damage so that unnecessary controls can be avoided. Applying an organically approved broad-spectrum
insecticide such as PyGanic EC (a pyrethrum) when not necessary, for example, is not only a waste of money but
also has the potential to disrupt biological control by beneficial organisms. This illustrates the need to take potential
biological control agents (predators, parasitoids, parasites, microbes) into account when making management
decisions. Following are descriptions of the most commonly found insect pests in blueberry plantings.

7.6.1 BLUEBERRY MAGGOT (Rhagoletis mendax)

This pest is potentially very destructive, but generally has not been as serious a problem in New York as in other
blueberry-growing regions. Larvae attack the berries (one per fruit) and may cause them to drop, decreasing yield; if
infested berries remain on the plant and are harvested, the crop is not acceptable for market.

Blueberry Maggot Management Options

Scouting/thresholds Use yellow sticky cards with ammonium acetate. When 1 adult maggot is trapped, consider
treatment. Place traps at periphery of field for early detection.

Variety susceptibility No resistant varieties known.

Cultural management Sanitation of fields and removal of overripe fruit.

If possible, avoid planting near wild blueberries.
Baited sticky cards or cups placed around the entire periphery of small plantings have been
used to reduce adult blueberry maggot populations.

Chemical treatment See below.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and

Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

2012
24




ORGANIC BLUEBERRY PRODUCTION

Table 7.6.1 Pesticides Labeled for Management of Blueberry Maggot

CLASS OF COMPOUND
Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
BIOLOGICALS
GF-120 NF Naturalyte | 10-20 fl oz/A 0 4 1 Use large droplet size and apply to internal parts of
Fruit Fly Bait canopy as much as possible to reduce exposure to
(spinosad) sun and rain.
BOTANICALS
Azadirachtin
Aza-Direct 1-2 pints/A 0 4 ?
AzaGuard 10- 16 fl 0z/A 0 4 ? Apply with OMRI approved spray oil.
AzaMax 1.33 fl 0z/1000 0 4 ?
ft?
Azatrol EC 0.24-0.96 fl 0 4 ?
0z/1000 ft2
Ecozin Plus 1.2 % ME 15-30 oz/A 0 4 ?
Molt-X 10 oz/A 0 4 ?
Other botanicals
Garlic Barrier AG+ 1gal/99 gal - - ? 25(b) pesticide. Spray at 10 gallons of mix per acre.
(garlic juice)
PyGanic EC 5.0, 4.5-18 fl oz/A 0 12 ?
(pyrethrin)
OTHER
Surround WP 25-50 lbs/A See 4 1 For suppression only. Apply on fresh market berries
(kaolin) comments only up to the first 3 weeks after fruit set as

residues may be difficult to remove after harvest.
For processing berries, Surround may be applied up
to the day of harvest.

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

7.6.2 CHERRY FRUITWORM (Grapholita packardii)

The adults (moths) of the cherry fruitworm appear during late May and early June and lay their eggs at the base of
the newly set fruit. The pinkish larvae are up to 1/3 inch long. Cherry fruitworm larvae tend to feed inside a single
berry and not create as externally obvious damage symptoms as cranberry fruitworm, discussed next. Just a few

worms can do extensive damage.

Cherry Fruitworm Management Options

Scouting/thresholds

A sex pheromone for cherry fruitworm is commercially available and can be used to monitor
male moth flight activity and aid in timing insecticide applications. Do not put the lure in the
same trap with a lure for cranberry fruitworm.

Variety susceptibility

No resistant varieties known.
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Cherry Fruitworm Management Options

Cultural management

Infested berries culled from the clusters should be promptly burned before the larvae inside
have a chance to emerge and pupate.

Separate infested fruit from uninfested fruit at harvest and promptly burn it before the larvae
inside have a chance to emerge and pupate.

Post-harvest grading should be done to remove berries infested with cherry fruitworm, as
seen by the entrance hole in the fruit.

Chemical treatment

See below.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.6.2 Pesticides Labeled for Management of Cherry Fruitworm

CLASS OF COMPOUND
Trade Name Product PHI REI
(active ingredient) Rate (days) (hours) Efficacy’ | Comments
BIOLOGICALS
Deliver 0.25-1.5 0 4 1 No concern with bee toxicity.
(Bacillus thuringiensis) Ibs/A
Dipel DF 1-2 lbs/A 0 4 1 No concern with bee toxicity.
(Bacillus thuringiensis)
Javelin WG 0.25-1.0 0 4 1 No concern with bee toxicity.
(Bacillus thuringiensis) Ibs/A
Entrust Naturalyte Insect | 1.25-2.0 3 4 1 No concern with bee toxicity.
Control (spinosad) oz/A
BOTANICALS
Azadirachtin
Aza-Direct 1-2 pints/A 0 4 ?
AzaGuard 8-16 fl oz/A 0 4 ? Apply with OMRI approved spray oil.
AzaMax 1.331 0 4 ?
02/1000 ft*
Azatrol EC 0.24-0.96 fl 0 4 ?
0z/1000 ft2
Ecozin Plus 1.2 % ME 15-30 oz/A 0 4 ?
Molt-X 8 oz/A 0 4 ?
Neemix 4.5 7-16 fl oz/A - 12 ?
Garlic
BioLink Insect Repellant 0.5-2 gqts/A - - ? 25(b) pesticide
(garlic)
Garlic Barrier AG+ 1gal/99 gal - - ? 25(b) pesticide. Spray at 10 gallons of mix per acre.
(garlic juice) /A
Pyrethrins
PyGanic EC 1.4, 16- 64 fl 0 12 ?
oz/A
PyGanic EC 5.0y 4.5-18fl 0 12 ?
oz/A

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.
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7.6.3 CRANBERRY FRUITWORM (Acrobasis vaccinii)

The adults (moths) of the cranberry fruitworm appear during late May and early June and lay their eggs at the base of
the newly set fruit. The pale yellowish-green larvae are up to 1/2 inch long and brownish red on the back. Cranberry
fruitworm larvae web the berry clusters together and feed inside. Damage is obvious. Just a few worms can do
extensive damage.

Cranberry Fruitworm Management Options

Scouting/thresholds A sex pheromone for cranberry fruitworm is commercially available and can be used to
monitor male moth flight activity and aid in timing insecticide applications. Do not put lure in
the same trap with a lure for cherry fruitworm.

A phenology model being tested in Michigan indicates 80 to 100 degree-days (base 50 °F
lower developmental threshold) after first significant trap capture of male moths is an
appropriate time to initiate the first treatment. This timing is approximately correct for both
cherry and cranberry fruitworm species.

Variety susceptibility No resistant varieties known.

Cultural management Infested berries culled from the clusters should be promptly burned before the larvae inside
have a chance to emerge and pupate.

Separate infested fruit from uninfested fruit at harvest and promptly burn it before the larvae
inside have a chance to emerge and pupate.

Post-harvest grading should be done to remove berries infested with cranberry fruitworm, as
seen by the frass on the fruit.

Chemical treatment See below.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.6.3 Pesticides Labeled for Management of Cranberry Fruitworm

CLASS OF

COMPOUND
Trade Name Product PHI REI
(active ingredient) Rate (days) (hours) Efficacy’ | Comments

BIOLOGICALS

Dipel DF 1-2 lbs/A 0 4 1 No concern with bee toxicity.
(Bacillus thuringiensis)

Entrust Naturalyte 1.25-2.0 oz/A 3 4 1 No concern with bee toxicity.
Insect Control
(spinosad)

BOTANICALS

Azadirachtin

Aza-Direct 1-2 pints/A 0 4 ?
AzaGuard 8-16 fl 0z/A 0 4 ? Apply with OMRI approved spray oil.
AzaMax 1.331l 0 4 ?
02/1000 ft’
Azatrol EC 0.24-0.96 fl 0 4 ?
0z/1000 ft2
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Table 7.6.3 Pesticides Labeled for Management of Cranberry Fruitworm

CLASS OF
COMPOUND
Trade Name Product PHI REI
(active ingredient) Rate (days) (hours) Efficacy’ | Comments
Ecozin Plus 1.2 % ME 15-30 oz/A 0 4 ?
Molt-X 8 oz/A 0 4 ?
Pyrethrins
PyGanic EC 1.4, 16 - 64 fl 0 12 ?
oz/A
PyGanic EC 5.0, 4.5-18fl 0 12 ?
oz/A
Garlic
BioLink Insect 0.5-2 qgts/A - - ? 25(b) pesticide
Repellant
(garlic)
Garlic Barrier AG+ 1gal/99 gal - - ? 25(b) pesticide. Spray at 10 gallons of mix per acre.
(garlic juice) /A
1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

7.6.4 JAPANESE BEETLES (Popillia japonica)
Beetles emerge in early July and feed on leaves and fruit. Although there are Japanese beetle traps, research has
shown that the traps may attract more beetles into a planting than they eliminate in the traps.

Japanese Beetle Management Options

Scouting/thresholds None established.
Variety susceptibility No resistant varieties known.
Cultural management Beetles can be removed by hand and killed on small acreages.

Post-harvest grading by rolling fruit over hardware cloth may help remove beetles which get
stuck on the hardware cloth.

Chemical treatment See below.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.6.4 Pesticides Labeled for Management of Japanese Beetles

CLASS OF
COMPOUND
Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
BIOLOGICALS
Azadirachtin
Aza-Direct 1-2 pints 0 4 ?
AzaGuard 8-16 fl oz 0 4 ? Apply with OMRI approved spray oil.
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Table 7.6.4 Pesticides Labeled for Management of Japanese Beetles

CLASS OF
COMPOUND
Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
AzaMax 1.331 0 4 ?
02/1000 ft’
Azatrol EC 0.24-0.96 fl 0 4 ?
0z/1000 ft2
Ecozin Plus 1.2 % ME 15-30 oz/A 0 4 ?
Molt-X 8 oz/A 0 4 ?
Garlic
BioLink Insect 0.5-2 qgts/A - - ? 25(b) pesticide
Repellant
Garlic Barrier AG+ 1gal/99 gal - - ? 25(b) pesticide. Spray at 10 gallons of mix per acre.
Pyrethrins
PyGanic EC 1.4, 16 — 64 fl oz/A 0 12 ?
PyGanic EC 5.0y 4.5-18fl 0 12 ?
oz/A
OTHER
Cedar Gard 1qt/A - - ? 25(b) pesticide
(cedar oil)
Safer Brand #567 1:20 dilution When 12 ?
Pyrethrin & using 1 gal spray is dry
Insecticidal Soap finished
Concentration Il spray/700 ft?
(pyrethrin & of plant
potassium salts of surface area
fatty acids)
Surround WP 25-50 lbs/A See 4 ? For suppression only. Apply on fresh market berries
(kaolin) comments only up to the first 3 weeks after fruit set as residues

may be difficult to remove after harvest. For
processing berries, Surround may be applied up to
the day of harvest.

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

7.6.5 SPOTTED WING DROSOPHILA (Drosophila suzukii)
Spotted Wing Drosophila (SWD) is becoming established throughout Northeast; it was first detected in NY in 2011. There is
potential for significant impact from this pest, especially for mid-summer and later-maturing fruit, when populations tend to

increase. Later-maturing varieties of blueberries are vulnerable.

SWD looks superficially like your everyday Vinegar Fly Drosophila melanogaster of genetics fame, but vinegar flies are
generally not a serious economic threat to fruit growers. Female vinegar flies typically lay eggs in damaged and/or overripe
fruit and hence, are mostly just a nuisance. On the other hand, female SWD have very robust ovipositors (the rear end portion
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of the fly used for egg laying) and lay their eggs in ripe, marketable fruit leading to damage and contamination with maggots.
SWD appears to have the capability to survive winter conditions in the Northeast. They are found in similarly cold areas of
Japan. However, populations at the start of the growing season tend to be quite low indicating high mortality over the winter.

SWD appear similar to other vinegar flies. Adult flies are 2-3 mm in length, with red eyes, tan-colored body with darker bands
on abdomen. Males have characteristic single spots at the leading edge of the tip of the wing and two dark spots on their front
legs. Females lack wing spots and leg spots, but are distinguished by a robust, serrated ovipositor (visible under magnification).
Larvae are white, nondescript and legless maggots.

Monitoring is very important for this pest. Traps baited with apple cider vinegar have proven successful in capturing
sometimes large numbers of adult SWD. Traps should be frequently checked, adding fresh vinegar. See fact sheets for details.
Research is ongoing to improve trap efficiency and develop a better early warning system. Fruit should also be inspected for
evidence of larval feeding.

Spotted Wing Drosophila Management Options

Scouting/thresholds Not specifically established but customer tolerance for infested fruit is likely to be very low.

Variety susceptibility No known resistant varieties.

Cultural management Good sanitation is very important. Try to prevent the buildup of ripe and over-ripe fruit.

Chemical treatment A few insecticides have recently been granted 2ee label exemptions for control of SWD. SWD
adults appear sensitive to several different chemistries, although their high reproductive rate,
short generation time, and mobility may necessitate multiple applications for control.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.6.5 Pesticides Labeled for Management of Spotted Wing Drosophila

Trade Name PHI REI

(active ingredient) Product Rate (days) (hours) | Efficacy’ | Comments

Entrust Naturalyte Insect | 1.25-2.0 oz/A 1 4 1 2(ee) recommendation. User must have a copy of the

Control (spinosad) recommendation in their possession at the time of
application. Treat when pests appear, targeting eggs at
hatch or small larvae.

PyGanic 1.4 EC, 16-64 fl oz/A 0 12 ? Short residual activity may require multiple applications.

(pyrethrin) Caution: do not use when bees are active in the planting.

PyGanic 5.0 EC, 4.5-18.0 fl oz/A 0 12 ? Short residual activity may require multiple applications.

(pyrethrin) Caution: do not use when bees are active in the planting.

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available. PHI-Pre-harvest interval. REI-
Restricted Entry Interval. - = pre-harvest interval isn't specified on label

7.7 MINOR AND SPORADIC INSECT PESTS

Many insects found in blueberry plantings of New York, while having the capacity to cause economic damage, do
not occur on a yearly basis at damaging levels and therefore are considered minor or sporadic pests. For these
reasons it is important to be familiar with the life cycle of the pest to assist in developing a scouting program that will
ensure a pest problem can be discovered and dealt with before it becomes an outbreak. And again, it is important to
know when a potential pest is not causing significant economic damage so that unnecessary controls can be avoided.

7.7.1 ANTS (various species)
Ants nesting at the base of blueberries may be an indication of the presence of blueberry mealybug, a pest of the
roots. The ants tend the mealybugs and feed on the honeydew that they produce. Significant decline in plant vigor,

2012
30



ORGANIC BLUEBERRY PRODUCTION

in combination with ant activity, could indicate a problem. Excavate a plant in decline to confirm the presence of the
3-4 mm long, white to pink mealybugs. Controlling the ant population may help reduce the mealybugs. No known
organic pesticides.

7.7.2 BLUEBERRY STEM BORER (Oberea myops)

This beetle is responsible for two types of injury. In late June and July, the first 3 to 4 inches of the current season’s
growth may wilt or die; this can occur on large, rapidly growing suckers or on small slow-growing twigs. An
examination of the injured twig will show it has been girdled in two places, about half an inch apart, caused by egg
deposition. The other injury is the dying out of canes. The leaves first turn from green to yellow or reddish green and
drop off, and the cane dies. Close examination may show pinholes at 3-4 inch intervals along the shoot and yellowish
strings of castings hanging from them. The cane, when split, contains a yellowish, legless grub, one half to one inch
long, at the end of a long tunnel. As wilted tips appear in the summer, cut them off below evidence of insect
damage, remove them from the field, and burn them. Chemical control is not effective against this pest.

7.7.3 BLUEBERRY TIP BORER (Hendecaneura shawiana)
This is a tiny moth that emerges sometime in early June and deposits eggs on the undersides of tip leaves. The larvae bore
into the current season’s wood, each forming a channel several inches in length; this causes the shoot to wilt and die back.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.7.3 Pesticides Labeled for Management of Blueberry Tip Borer

CLASS OF
COMPOUND
Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
BOTANICAL
Azadirachtin
AzaGuard 10-16 fl 0z/A 0 4 ?
Aza-Direct 1-2 pints/A 0 4 ?
AzaMax 1.331 0 4 ?
02/1000 ft’
Azatrol EC 0.24-0.96 fl 0 4 ?
0z/1000 ft2
Ecozin Plus 1.2 % ME 15-30 oz/A 0 4 ?
Molt-X 10 oz/A 0 4 ?
Garlic
BioLink Insect 0.5-2 qgts/A - - ? 25(b) pesticide
Repellant
(garlic)
Garlic Barrier AG+ 1gal/99 gal - - ? 25(b) pesticide. Spray at 10 gallons of mix per acre.
(garlic juice)
Pyrethrins
PyGanic 1.4 EC; 16-64 fl oz/A 0 12 ? Target petal fall and first cover. Caution: do not use
when bees are active in the planting.
PyGanic 5.0 EC;, 4.5-18 fl 0z/A 0 12 ? Target petal fall and first cover. Caution: do not use
when bees are active in the planting.

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Restricted entry interval. - = pre-harvest interval isn't specified on label.
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7.7.4 INSECT STEM GALL (Hemadas nubilipennis)
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Large bulbous galls form on the stems, often near the terminals. Larvae of a tiny flightless wasp cause these galls.
This is a periodically important blueberry pest, particularly in young plantings still being trained. The adults
overwinter in the galls, emerge in early June, and crawl or hop to other stems to deposit eggs. Galls form around egg
deposition sites. Infestations are usually localized, but may be extensive (50 to 70 galls per plant). Hand picking
(pruning) and burning the galls when the leaves fall after harvest is the most advisable course of action. Prune and
burn all insect-infested or galled wood. Repeat during the growing season as blighted tips appear. Wasp emergence
is so protracted it is difficult to predict; chemical measures are of little use.

7.7.5 LEAFROLLERS (various species)
Small terminal leaves are used to construct a shelter for the insect larvae. Flower and fruit may be tied with silk while
constructing the shelter. Leafrollers contaminate harvested fruit. Pheromone traps can be used for scouting. Threshold
is 1 larva per 100 leaf shoots.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.7.5 Pesticides Labeled for Management of Leafrollers

Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
BIOLOGICALS
Deliver 0.25-1.5 Ibs/A 0 4 1 Apply by ground equipment only. See label for
(Bacillus thuringiensis) specific leafroller species controlled.
Dipel DF 0.5-1.0 Ibs/A 0 4 1 Labeled for oblique banded leafroller
(Bacillus thuringiensis)
Entrust Naturalyte 1.25-2.0 0z/A 3 4 1
Insect Control
(spinosad)
BOTANICALS
Azadirachtin
Aza-Direct 1-2 pints/A 0 4 ?
AzaGuard 8-16 fl oz/A 0 4 ? Apply with OMRI approved spray oil.
AzaMax 1.33 fl 0z/1000 0 4 ?
ft’
Azatrol EC 0.24-0.96 fl 0 4 ?
0z/1000 ft2
Ecozin Plus 1.2 % ME 15-30 oz/A 0 4 ?
Molt-X 8 oz/A 0 4
Neemix 4.5 7-16 fl oz/A - 12 See label for list of leafroller species controlled.
Garlic
BioLink Insect Repellant | 0.5-2 qts/A - - ? 25(b) pesticide
Garlic Barrier AG+ 1gal/99 gal - - ? 25(b) pesticide. Spray at 10 gallons of mix per acre.

(garlic juice)
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Table 7.7.5 Pesticides Labeled for Management of Leafrollers

Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
Pyrethrins
PyGanic EC 1.4, 16 — 64 fl oz/A 0 12 ?
(pyrethrin)
PyGanic EC 5.0y 4.5-18 fl oz/A 0 12 ?
(pyrethrin)
olLs
Cedar Gard 1qt/A - - ? 25(b) pesticide
(cedar oil)
Organocide 1-2 gals/100 - - ? 25(b) pesticide
(sesame oil) gals water
OTHER
Surround WP 25-50 lbs/A See 4 ? Suppression only. Apply on fresh market berries only
(kaolin) comments up to the first 3 weeks after fruit set as residues may
be difficult to remove after harvest. For processing
berries, Surround may be applied up to the day of
harvest.
1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

7.7.6 PLUM CURCULIO (Conotrachelus nenuphar)

The plum curculio is better known as a serious pest of tree fruit crops but occasionally can cause significant injury to
blueberries. Female weevils lay eggs in very young fruit, leaving a characteristic crescent-shaped scar that persists
throughout the season. The larvae or grubs develop during the season and then exits the fruit to pupate in the
ground. The pupae become adults later in the summer. Adults overwinter in hedgerows. Plum curculio is of
economic importance on occasion; early-ripening varieties are more vulnerable; with late-ripening varieties the
damaged berries drop to the ground before harvest. After fruit-set fields should be scouted for the characteristic egg-
laying scar on young berries. An economic threshold has not been established. Early-ripening varieties are more at
risk of being harvested before damaged berries drop to the ground. It is reported that clean cultivation will provide
some control by killing pupae.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.7.6 Pesticides Labeled for Management of Plum Curculio

CLASS OF
COMPOUND
Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
BIOLOGICALS
Mycotrol O 0.25-1qt/A Up to day 4 ?
(Beauveria bassiana of harvest
str. GHA)
BOTANICALS
Azadirachtin
AzaGuard 10-16 fl 0z/A 0 4 ?
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Table 7.7.6 Pesticides Labeled for Management of Plum Curculio

CLASS OF
COMPOUND
Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
Aza-Direct 1-2 pints/A 0 4 ?
AzaMax 1.331 0 4 ?
02/1000 ft*
Azatrol EC 0.24-0.96 fl 0 4 ?
0z/1000 ft2
Ecozin Plus 1.2 % ME | 15-30 oz/A 0 4 ?
Molt-X 8 oz/A 0 4 ?
Garlic
BioLink Insect 0.5 -2 qts/A - - ? 25(b) pesticide
Repellant
Garlic Barrier AG+ 1gal/99 gal - - ? 25(b) pesticide. Spray at 10 gallons of mix per acre.
Pyrethrins
PyGanic EC 5.0 4.5-18floz 0 12 ?
OTHER
Cedar Gard 1qt/A - - ? 25(b) pesticide
(cedar oil)
Surround WP 25-50 lbs/A See 4 ? Suppression only. Apply on fresh market berries only
(kaolin) comments up to the first 3 weeks after fruit set as residues may

be difficult to remove after harvest. For processing
berries, Surround may be applied up to the day of
harvest.

1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

7.7.7 SCALE INSECTS (various species)

A number of species of scale insects, including Oystershell and European lecanium scale, feed on the twigs and can
greatly reduce plant vigor. Look for the hard-covered female scale insects on small branches early in the spring. Good
pruning practices should reduce the likelihood of scale problems. No known organic pesticides.

At the time this guide was produced, the following materials were labeled in New York State for managing this pest and were allowable for organic production. Listing a
pest on a pesticide label does not assure the pesticide’s effectiveness. The registration status of pesticides can and does change. Pesticides must be currently registered
with the New York State Department of Environmental Conservation (DEC) to be used legally in NY. Those pesticides meeting requirements in EPA Ruling 40 CFR Part
152.25(b) (also known as 25(b) pesticides) do not require registration. Current NY pesticide registrations can be checked on the Pesticide Product, Ingredient, and
Manufacturer System (PIMS) website http://pims.psur.cornell.edu/. ALWAYS CHECK WITH YOUR CERTIFIER before using a new product.

Table 7.7.7 Pesticides Labeled for Management of Scale Insects

Trade Name PHI REI
(active ingredient) Product Rate (days) (hours) Efficacy’ | Comments
BOTANICALS
Azadirachtin
AzaGuard 10-16 fl 0z/A 0 4 ?
Aza-Direct 1-2 pints/A 0 4 ?
AzaMax 1.33 fl 0z/1000 0 4 ?

ft?
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Ecozin Plus 1.2 % ME 15-30 oz/A 0 4
Molt-X 10 oz/A 0 4
(azadirachtin)
Trilogy 0.5-1% in 25- - 4 Maximum labeled use of 2 gal/acre/application.
(neem oil) 100 gal
water/acre
Garlic
BioLink Insect 0.5-2 qgts/A - - 25(b) pesticide
Repellant
Garlic Barrier AG+ 1gal/99 gal - - 25(b) pesticide. Spray at 10 gallons of mix per acre.
Pyrethrins
PyGanic EC 1.4, 16 — 64 fl oz/A 0 12
(pyrethrin)
olLs
Cedar Gard 1qt/A - - 25(b) pesticide
(cedar oil)
Golden Pest Spray Oil 3 gal/100 gal 0 4 Dormant spray
(soybean oil) water/A
Organocide 1-2 gals/100 - - 25(b) pesticide
(sesame oil) gals water
Saf-T-Side 1-2 gal/100 Up to day 4 Target crawler stage in spring/early summer. Can
(petroleum oil) gall of cause phytotoxicity if applied too close to a sulfur
harvest application.
SuffOil-X 1-2 gal/100 Up to day 4 Target crawler stage in spring/early summer. Can
(petroleum oil) gall of cause phytotoxicity if applied too close to a sulfur
harvest application.
SOAP
M-Pede 1-2% volume 0 12 Labeled for crawlers only.
(potassium salts of to volume
fatty acid solution
1 Efficacy: 1-effective in some research studies, 2- inconsistent efficacy results, 3-not effective, ?-not reviewed or no research available.
PHI-Pre-harvest interval, REI-Re-entry interval. - = pre-harvest interval isn't specified on label.

7.8 Wildlife Management

Damage to fruit by birds is a serious problem in many areas of New York. Flocking birds can destroy a crop in a
matter of days. Visual scare devices such as whirlers, streamers, flash tape, reflectors, and plastic hawk and owl
models are seldom effective if used alone. They should be supplemented with sound devices such as exploders,
alarms, or recorded devices. For sound devices to be effective, their location and the frequency of sounds should be
changed daily. They also should be 