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WASHINGTON SMALL FRUIT CONFERENCE
and
LYNDEN AG SHOW

DECEMBER 5 AND 6, 2013
NORTHWEST WASHINGTON FAIRGROUNDS, LYNDEN, WA

Welcome to the Third Annual Washington Small Fruit Conference
Each year we work to improve the conference. As always, we have researchers, farmers, and policy-makers
presenting topics of new research, emerging issues, and novel ideas for you to take back to your farm and
business. Topics covered include contentious issues of labor and water, pest and disease issues, and
organic production.
New to the 2013 program, we have added a pre-license pesticide training session in the Fall Creek Nursery
room. This session is open and applicable to anyone in the berry industry or others who may need a pesticide
license. Topics presented will be valuable to those looking to take the pesticide license exam or for those
looking to refresh their knowledge of good practices around pesticide use. This room will also host
introductory sessions on insect, weed, and disease pest biology and management.
Again this year, we will feature a catered social hour following the program on Thursday. Many reasons to
attend the 3rd annual Washington Small Fruit Conference. Hope to see you there!
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Thursday, December 5 — Agenda
Whatcom Farmers Coop Room

TIME

Fall Creek Nursery Room

REGISTRATION

7:00am

REGISTRATION

Washington Blueberry Commission Annual Meeting

7:30-8:45am

Pesticide Certification Training

State of the Washington Blueberry Industry
Alan Schreiber, Washington Blueberry Commission

7:30-10am
Licensing and Pesticide Label Basics
Pesticide Label Exercise
Pesticide Hazards and Health
Carrie Foss, WSU IPM Training Director

Explanation for the Unexpected Drop in Blueberry Yield in 2013
Mark Sweeney, BC Ministry of Agriculture
Grower Opportunities in Fresh Blueberry Production: 2014 and Beyond
Peter Hill, Alpine Fresh
Opening Address: Chris Benedict

8:45am

State of Berry Markets Panel:
Stan Firestone, Firestone Pacific Foods
Brad Rader, Rader Farms
Dianne Klatt, Pacific Coast Fruit

8:50-9:30am

Pesticide certification training (continued)

Labor Issues in Washington State
United Stated Department of Labor

9:30-10am

Pesticide certification training (continued)

COFFEE BREAK AND TRADE SHOW

10-10:30am

COFFEE BREAK AND TRADE SHOW

Water: Quantity and Quality Issues Growers need to know

10:30-noon

Pesticide Certification Training

Session Overview and Introduction to Water Supply Issues
Sue Blake, WSU, Whatcom County Extension

10:30-noon
Pesticide Hazards and Health
Using Pesticides Safely
Carrie Foss, WSU IPM Training Director

State Water Rights – Finding Out What You Need to Know
Kasey Cykler, Washington State Department of Ecology
Federal Rights and Examples of Local Solutions Strategies
Jim Bucknell, RH2 Engineers
Update on Farmers Committee Actions
Henry Bierlink, Ag District Coalition
Nutrient management in raspberry and blueberry - ways to optimize
plant performance and minimize possible negative effects
Bernadine Strik, Oregon State University
LUNCH BREAK AND TRADE SHOW

noon-1pm

LUNCH BREAK AND TRADE SHOW

Organic Production

1-2:40pm

Pesticide Certification Training

Organic production systems for blueberry - what have we learned?
Bernadine Strik, Oregon State University

1-3pm
Pesticides and the Environment
Pesticide Application Principles and Sprayer Prep
Carrie Foss, WSU IPM Training Director

Advances in organic control of spotted wing drosophila
Alan Schreiber, Agriculture Development Group, Inc.
Tips on raising organic day neutral strawberries in the Northwest
Tom Walters, Walters Ag Research
Panel of Experienced Organic Farmers and Industry Representatives
BREAK AND TRADE SHOW

2:40-3pm

BREAK AND TRADE SHOW

Weed & Vertebrate Pests and Blueberry Nutrition

3-4:40pm

Berry Breeding (start at 3:10)

The effect of blueberry cultivar and time of growing season on
leaf tissue nutrient concentration: a progress report
Bernadine Strik, Oregon State University

Update on berry genetics research in BC
Michael Dossett, Agriculture and Agri-Food Canada
Berry Breeding at WSU Puyallup
Patrick Moore, WSU Puyallup

Weed Management Trials in Raspberry and Blueberry
Tim Miller, Weed Scientist, WSU Mt. Vernon

Berry Breeding in Oregon
Chad Finn, USDA-ARS Corvallis

Weed Trials in Scottish Soft Fruit: What I Learned During My Sabbatical
Tim Miller, Weed Scientist, WSU Mt. Vernon

On Farm Trials of Promising Caneberry
Selections & Varieties
Tom Peerbolt, Peerbolt Crop Management

Do Voles Damage Blueberry Crops? A Pilot Study
Douglas Ransome, Fish, Wildlife, and Recreation Program, BCIT
Deterring birds in blueberries: Testing three potential techniques
Deanna Leigh, Western Washington University
CATERED SOCIAL HOUR and POSTER SESSION

4:45-7pm
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Friday, December 6 — Agenda
Whatcom Farmers Coop Room

Time

Fall Creek Nursery Room

REGISTRATION

7am

REGISTRATION

Raspberry Annual Meeting

7:30am

Report on 2013 production, research projects, and marketing efforts
Discussion of 2014 Budget and Work plan
Report by Tom Krugman, Executive Director of the National
Processed Raspberry Council
Discussion of the effect of changes to State Marketing Order
Keynote: US Representative Suzan DelBene

8:30-9:15am

Introductory Plant Pathology (see below)

Insect Pest Management

9:15-10:15am

(session from 8:30-10:30)

Comparison between Airblast and mistigation for SWD
control in mature blueberries
Lynell Tanigoshi, WSU Mount Vernon

Introduction to Plant Disease Identification,
Biology and Management in Berry Crops
Tobin Peever, WSU Plant Pathologist

SWD trap and bait evaluation for scouting
Colleen Burrows, WSU Whatcom County Extension
Management of Spider Mites in Red Raspberry
Bev Gerdeman, WSU Mount Vernon
COFFEE BREAK AND TRADE SHOW

10:15-10:30am COFFEE BREAK AND TRADE SHOW

Small Fruit Disease Management

10:30-12:15

Advances in control of grey mold in raspberry
Alan Schreiber, Agriculture Development Group, Inc.

Introductory Insect Management
Introduction to Insect Identification,
Biology, and Management in Berry Crops
Lynell Tanigoshi, WSU Entomologist
Bev Gerdeman, WSU Entomologist

First year results of Verticillium survey and red raspberry
resistance screening
Jerry Weiland, USDA ARS Corvallis
Patrick Moore, WSU Puyallup
Chris Benedict, WSU Whatcom County Extension
Heat Damage in Blueberries
David Bryla, USDA-ARS Corvallis
Purchasing and Using Unregistered Pesticides – How to Attract the
Attention of Federal and State Regulatory Agencies
Tom Hoffman, WSDA Pesticide Management Technical Assistant
LUNCH AND TRADE SHOW

12:15-1:15pm

LUNCH AND TRADE SHOW

Below the Soil Surface

1:15-3pm

Introductory Weed Management

Evaluating soil health components, their relationship to red
raspberry yield decline, and potential cultural management options.
Chris Benedict, WSU Whatcom County Extension

Introduction to Weed Identification,
Biology and Management in Berry Crops
Tim Miller, WSU Weed Scientist

Bed Fumigation and other ways to live with the new EPA rules
on soil fumigation
Tom Walters, Walters Ag Research
Pathogenicity and fungicide resistance of Phytophthora rubi
isolates collected from western states raspberry
Inga Zasada, USDA-ARS Corvallis
How can we improve the efficacy of pre-plant soil borne pathogen
and nematode management practices in perennial crops?
Inga Zasada, USDA-ARS Corvallis
Mapping fumigation buffers: a new online tool
Colleen Burrows, WSU Whatcom County Extension
ADJOURN

3pm

ADJOURN
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Registration information
2013 Washington Small Fruit Conference
Find more information and register online at:

http://whatcom.wsu.edu/ag/edu/sfc
Rate before
December 1, 2013

Rate after
December 1, 2013

2-Day Conference Registration (includes lunch & snacks
both days plus catered social hour)

$95

$105

Thursday Conference Registration only (includes Thursday
lunch & snacks plus catered social hour)

$60

$70

Friday Conference Registration only (includes Friday
lunch & snacks )

$55

$65

Registration Rates:

Sponsorships, Trade Show Exhibit Space, and Program Advertising is available. See website for additional details.
Current major sponsors include:

Event Location:
Northwest Washington Fairgrounds: 1775 Front Street, Lynden, WA
(event is in the horse arena at the south end of the fairgrounds)
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Customizing Manure Application for Season and Soil Type
in Western WA
Nichole M. Embertson, PhD
Nutrient Management Specialist
Whatcom Conservation District

In farming, fall is the time of year when things start
slowing down. Corn harvest is wrapping up and
grass growth is decreasing. This is also the time of
year that you need to prepare for the winter manure storage period, maximizing storage capacity
for the coming rains. For many farmers this means
getting out one or two last manure applications on
forage fields in late October. While this may seem
like a good idea from a management perspective,
you may not be doing any favors to your grass or
the surrounding surface and groundwater resources.
There are a lot of factors to assess before applying
manure to your crop fields. The first is agronomics:
applying the right amount of nutrient to meet your
crops needs. The second is weather: applying at
times when weather events will not cause a move-

ment of nutrients and pathogens from your field
via surface water, groundwater, and/or air. And
the third is soil type: matching application timing
and rate with soil condition and characteristics for
maximum yield and minimum loss. In this article,
we are going to look at the connection between
soil type and manure application and how to identify which soil types you should be applying to at
different times of the year to maximize yields and
reduce the potential for losses via runoff and
leaching.
There are three main soil types, sand, silt and clay,
which determine the texture and physical properties of your soil (Table 1). Each of your fields likely
has a combination of one or more these three soil
types, the knowledge of which can help you understand and manage each field individually. In

Table 1. Rating associated with property of sand, silt, and clay type soils. Individual soils may be a combination of soil types and thus have a different rating.

Property

Sand

Silt

Clay

Infiltration/Drainage

High

Medium-Low

Low

Runoff

Low

Medium

High

Permeability (leaching)

High

Medium

Low

Water Holding Capacity

Low

Medium-High

High

Nutrient Storage/Supply

Low

Medium-High

High

Compaction

Low

Medium

High

Manure application

Jan-Aug

Jan-Oct

Apr-Oct
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particular, we are most interested in the soil properties of infiltration, permeability, and water holding capacity as they relate water management on
your farm.

soils, will have the least chance of runoff, and thus
are best suited for manure/fertilizer application at
a wider range of time periods throughout the
year.

Infiltration and Runoff
Infiltration, or drainage rate, is the ability for water
to move from the soil surface into the soil profile.
This is the property that most closely helps us determine the surface runoff potential of a soil type. A
soil with poor infiltration will be prone to ponding
and standing water at the surface.
Infiltration is greatest in drier (non-saturated), uncompacted soils, and soil types with larger particle
sizes. Typically, sand and gravel has the largest particle sizes, and thus the greatest infiltration rate.
Therefore, infiltration tends to be greatest in soil
types with higher sand content, or that have a sand
layer not far down (~2 feet), which allows water to
easily move into the soil profile. Clay and/or compacted soils will have a very poor infiltration rate.
This is because the small particle size and/or compaction of soil particles together will decrease the
air/poor space in the soil and limit the ability of water to move downward. These types of soils can be
easily identified by ponding on the surface and/or
runoff.

Soils with a low infiltration rate need to be closely
monitored prior to manure application to ensure
conditions are appropriate for manure application
and runoff will not occur. Primary indicators to
monitor include soil moisture (above 80% can
cause issues in many soil types), visual assessments such as ponding, and the precipitation forecast. Caution should be taken when applying in
low spots in a field, swales, on slopes greater than
6%, and any area near a water body. All of these
areas can greatly increase the potential of runoff
on soils with a poor infiltration rate.

A good stand of forage on your field can help break
up the soil texture at the surface and increase infiltration rate in the top foot or so of the soil. Mature
forage stands will have deeper root systems, and
thus a greater positive impact on your soil structure
and infiltration rate. Limiting animal and equipment
access to wet fields will reduce the potential of
compaction on your fields. Once a field is compacted, it can take a long time to reverse the effect. Excessive tillage, even though it appears to reduce
compaction, can actually break soil particles into
smaller sizes and reduce infiltration rate even further. Rotating into forage for a couple of years and
increasing the organic matter content through agronomic manure application can help to reverse this
effect.
Soils with a high infiltration rate, such as sandy type
Whatcom
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Watching the forecast for incoming precipitation
events is critical for limiting your potential for having a runoff event. Depending on the time of year
and soil type, a runoff event can be triggered by as
little as 0.10 inches of rain on a soil with low infiltration. On dry, high infiltration types, you can receive a significant rain event (0.50 inches) and
have little to no runoff. The Whatcom Conservation District has created a Manure Spreading Advisory that gives you the daily, real-time risk advisory for runoff events. Using this advisory along with
actual field observations listed above can help you
better plan manure/fertilizer application timing to
reduce your risk of having a runoff event.
Another tool for reducing the potential of a discharge event is to utilize manure application setback distances. These are guidelines for the distance you should maintain between a water body
or critical area, and the edge of manure application. Setback distances will vary, but in general,
Table 2 shows the recommended setbacks that
should be maintained from a waterbody. These
values are based on scientific studies which recommend specific distances for sediment and nutrient removal based on seasonal precipitation and
soil saturation conditions as well as practical application for Western Washington.
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Table 2. Manure application setback distances for Western Washington.

Month

Jan Feb Mar Apr

May

Jun Jul

Distance (feet)

80

10†

10†

80

40

40/10*

Aug Sep Oct Nov Dec

10† 10†

40

80

80§

80§

*This is a floating date and should be evaluated based on current weather and forecast information.
†
A big gun applicator should NEVER be used closer than 40 feet at any time of the year due to drift.
§
Application during this time of year is not advised in Western Washington due to lack of agronomic need for
most crops and severe weather events.

Permeability and Leaching
Permeability is the rate at which water moves vertically through the soil profile. This is the property
that helps us determine the leaching potential of a
soil type. Soils with large particle and/or pore space
sizes, like sand, will have the greatest permeability
rates.
Sandy soils have the highest permeability because
they also have the largest particle size. The large
particle size creates numerous air spaces around
and between soil particles that water can move
through. Clay has the lowest permeability rate because its small particles settle close to each other,
limiting the pore space water can move through.
Soils with a high content of gravely or sandy soils in
their profile are at the greatest risk for water and
nutrient loss though leaching. This occurs when excess nutrients not taken up by plants are dissolved
in soil water and pushed below the root zone by
precipitation or irrigation water. The most notable
water soluble nutrient is nitrate, which is the greatest nutrient polluter to groundwater in our region.
Other nutrients like phosphorous and potassium are
not as soluble in water, and are not lost via leaching
in any great quantity. Nitrate leaching is the greatest in the fall when nutrient uptake is low and both
soil nitrate availability and precipitation are high.
In Western Washington, concurrent factors such as
late season manure/N fertilizer application and precipitation are not well suited to soils with a high
permeability rate. This is because plant uptake of
nutrients significantly decreases after September in
forage and is not significant in annual crops like
corn. In most cases the quantity of nutrient applied
Whatcom
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in the early season to annual crops is sufficient to
last through the growing season AND provide for a
winter cover crop. Any nitrogen applied in excess
of crop needs will be available to loss via leaching
as the heavy fall precipitation increases. Your fall
soil nitrate test can help you determine the
amount of nitrate that may be lost via leaching at
the end of the season, and how to adjust your
practices next year to limit that loss.
For crops grown on permeable soils such as sand
and sandy loam, it is recommended that manure/
fertilizer application on perennial crops, such as
forage, cease at the end of August and not occur
on annual crop fields in the fall unless a soil test
can show agronomic need for a cover/relay crop.
For annual crop fields that are left fallow in the
winter, no application is recommended as it is not
necessary or beneficial to the soil.
For crops grown on soils with a poor permeability
rate, such as clay and silty clay, manure application in the fall is not as much as a concern for
leaching as it is for runoff. In these soils, it is the
rise of the seasonal high water table that is more
concern. Excess soil nitrogen will likely be denitrified in anaerobic conditions (e.g., saturated soils)
throughout the winter. This represents a loss of
nutrient value more than a concern to leaching.
Water Holding Capacity
Water holding capacity (WHC) is the rate at which
a soil type holds onto water and reaches saturation. This property helps us determine irrigation
needs and saturation rate, both of which relate to
runoff. The smaller the particle size, the greater
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the water holding capacity. Clay type soils have the
smallest particle sizes and thus the greatest WHC.
A soil with a high water holding capacity typically
doesn’t need as much irrigation, or at least not until
later in the summer, as soils with a low WHC. However, these soil types are also the ones that reach
saturation first and remain wet throughout the
spring. If irrigation is conducted too soon, or at too
high of a rate, runoff can occur. The potential for
saturation often times limits the timing of manure
application on these soil types to avoid soil compaction and runoff.
Soils with a low WHC, such as sand, will require
more water application to supply crop needs. This
means you will be irrigating these soils types more
frequently in the dry summer months. Improper
irrigation practices, such as over application, are
similar to large precipitation events that can cause a
movement of nutrients below the root zone. Applying less water more frequently is the best practice
on sandy soils.
The WSU Irrigation Scheduler is an interactive tool
that can help you better schedule irrigation events
for your soil types and avoid having a runoff or
leaching issue while also optimizing crop water
needs (find it here: http://weather.wsu.edu/
irrigation-scheduler/).
Think Before You Apply
Before you apply manure or fertilizer, think about
your soil types. Are they on the sandy side and thus
have a high infiltration and permeability rate, or are
they clay type soils and have a higher chance of runoff but lower leaching concern? Is the water holding
capacity low requiring more irrigation throughout
the dry months, or do you have to wait until the
spring to even get on the field in order to avoid soil
compaction?
In general, sandy soils should be applied to in the
early spring through August. Early spring application
of thick manure in January is beneficial to sandy
soils with a mature stand of perennial forage and no
surrounding water bodies. A study being conducted
by the Whatcom Conservation District has shown
Whatcom
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up to a 40% increase in yield via density in forages
applied to in mid-January. Ceasing application at
the end of August on the same sandy soil showed
no difference in crop yield to application that was
conducted through the end of October. However,
a significant increase in leaching of nitrate was observed in the fields that continued to apply into
October versed the ones that stopped in August.
No significant difference was found in leaching between fields that were applied to in January verse
ones that were not.
For more clay type soils, application should occur
from approximately April, or when fields reach a
surface saturation that allows application without
compaction or runoff, and continue through October for forage, weather pending. For annual crops
such as corn, injection of manure is the best way
to limit potential runoff from these fields. Application later in the fall has not been shown to be as
significant a risk to leaching as sandy soils. This is
because of the high water holding capacity and
low permeability of the clay soils, which limit the
ability of nitrate to leach down. Application of manure on cold soils (<40° F) can actually preserve
manure N to the following season in clay and siltclay type soils. This should only be conducted on
fields that will not runoff and where the water table is below two feet.
Before you apply:
1. Determine what your soil type is
2. Calculate the agronomic rate for nutrient application
3. Check the Manure Spreading Advisory and
forecast
4. Follow the current Manure Application Setback Distance
5. Check field conditions (i.e., soil moisture,
ponding, water table) before you apply
For more information on the tools and links presented, please go to www.whatcomcd.org for
more details.
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Managing Clubroot on Crucifer Crops
Chris Benedict1 and Lindsey du Toit2
1
2

WSU Extension Educator
WSU Vegetable Pathologist and Extension Specialist

We have received several reports of increasing
presence of clubroot on farms growing crucifer
(brassica) crops in northwestern Washington. While
this is not a new disease in the area, we’ve heard
from growers that this disease is becoming an increasing problem.
Clubroot is caused by the soilborne pathogen Plasmodiophora brassicae, which causes economic
damage in crucifer crops. In this article we use the
word crucifer to describe this family of plants, as
this is used more commonly than Brassicaceae, the
current botanical family name. Crucifers include
crops such as broccoli, Brussels sprouts, cabbage,
cauliflower, Chinese cabbage, and brassica leafy
greens to name a few. Weed species in the brassica
or crucifer family are also susceptible hosts. In addition, a few non-crucifer plants such as ryegrass,
strawberry, red clover and orchard grass can be non
-symptomatic hosts of the pathogen, although the
importance of these plants to survival and buildup
of inoculum of the pathogen is not certain.
Symptoms of clubroot aboveground include wilting
and yellowing of leaves (particularly on warm days).
Normally, these generic wilting symptoms do not
appear unless crops are drought stressed, and
wilting alone is not a definitive diagnosis for club
root. Young infected plants become stunted and
may die (Figure 1), whereas older plants that are
infected may result in non-marketable heads or
poor growth. A key symptom of clubroot is root
malformation as a result of swollen and distorted
roots (hence the name ‘club’ root) (Figure 2).
P. brassicae is able to survive in soil for at least 7-10
years as resting spores and, thus, does not need a
susceptible host during this period to survive
Whatcom
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Figure 1. Stunted, infected plant
(Photo: Lindsey du Toit, Washington State
University).

(Figure 3). However, this pathogen is an obligate
parasite, meaning it can only develop and multiply
within living host cells. The pathogen can be transported within a field and across fields and farms
through movement of contaminated soil, infested
water, infected transplants, and by animals. Technically, under ideal conditions P. brassicae can
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move short distances as a result of the ‘swimming’
spore stage, to infect plant root hairs. The pathogen
thrives under high soil moisture conditions, soil
temperatures between 64 and 77°F, and in acidic
soils.



Marginally effective: KleenGrow, General Storage Disinfectant, Dutrion, BioStel EO Water, & Thymox

Management
Sanitation


If purchasing plants, assure that they are certified disease-free.



Use clean, sanitized propagation equipment and
trays.



Do not plant crucifer seedlings or seed into an
area with a history of clubroot.



Manage wild mustard weed species to prevent
the pathogen population increasing on the roots
of crucifer weeds.



If entering into a known clubroot-infested area,
work through clean areas with people and
equipment first before entering the infested areas.



Do not allow drainage water or soil from infested fields to enter into irrigation water sources.



Clean equipment when exiting a field that has a
history of clubroot. More information on equipment cleaning can be found here.



Efficacy of most of the disinfectant products
evaluated in a clubroot study by Dr. Howard on
sanitizing field equipment improved in response
to increasing concentration of the disinfectant,
e.g. ½x < 1x < 2x <5x label rates.



Products evaluated for 20 and 30 minutes of
exposure of equipment to the disinfectant were
more effective than 10 minutes of exposure.



At the various rates and timings evaluated, the
relative performance of the disinfectant products was:
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Highly effective: Industrial Bleach, HyperOx, & EcoClear



Moderately effective: Virkon & SaniDate

Figure 2. Below-ground symptoms of clubroot
(Photo: Lindsey du Toit, Washington State University).

Figure 3. Clubbed root mass sticking out of ground.
(Photo: Lindsey du Toit, Washington State University).
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Cultural Practices

Additional Resources



Adjust soil pH to 6.8 or greater with agricultural
limestone (CaCO3). If possible, broadcast and
incorporate hydrated lime (Ca(OH)2) before
planting. While adjusting pH will not eliminate
the pathogen, it is a best management practice
that can lead to lower disease pressure as P.
brassica is a less effective pathogen in neutral to
alkaline soils.



Rotate out of crucifer production for at least 6
years in severely infested fields. While this may
be impractical on diversified vegetable farms,
using longer crop rotations as a general philosophy will assist with reducing clubroot pressure.

Pacific Northwest Vegetable Extension webpage
http://mtvernon.wsu.edu/path_team/
problemsCommon.htm#clubroot
Pacific Northwest Handbook
http://pnwhandbooks.org/plantdisease/broccolibrassica-oleracea-clubroot
Canola Council of Canada
http://www.canolawatch.org/2013/06/26/top-10tips-from-the-2013-international-clubrootworkshop/
Cornell University Club Root of Crucifers Fact
Sheet
http://vegetablemdonline.ppath.cornell.edu/
factsheets/Crucifers_Clubroot.htm#Click2
Disinfectant Evaluation Summary Presentation
provided by Ron Howard
http://archive.canola-council.org/uploads/18%
20Howard%20-%20Clubroot%20Prevention%
20Challenges%20and%20Opportunities.pdf

Figure 3. Life cycle of Plasmodiophora brassicae (Source: Ohio State University).
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Pre-breeding Management of Sheep
Dr. Susan Kerr
WSU Northwest Regional Livestock and Dairy Extension Specialist

Which comes first, the sheep or the egg? Actually,
good pre-breeding management comes first.
General Health and Condition
Reproduction is a luxury; organisms do not cycle or
reproduce if they are not in good health and body
condition. Pre-breeding management ensures that
essential health-related matters have been addressed before rams are turned in with ewes.
A pre-breeding flock assessment is an excellent time
to decide which animals to keep and which to cull.
During lambing season, good managers will identify
some ewes to be culled. Although culling criteria
will vary from farm to farm, individuals may earn
the “to-be-culled” designation by showing poor
mothering instincts, having a singleton, getting severe mastitis, producing poor-performing offspring
and so on. Pre-breeding examinations of individuals
and their records can reveal other concerns such as
dental problems, chronic feet and leg problems,
poor reproductive performance, mammary problems, etc. With high feed costs contributing to slim
profit margins, it makes sense to replace problem
animals instead of trying to re-breed, feed and winter them another year.
Ewes and rams should be body condition-scored
long before breeding season begins. If indicated,
groups can be created to be fed and managed
differently based on body condition score (BCS).
Producers may choose the pre-breeding season to
test and/or cull animals based on disease status.
Caseous lymphadenitis (abscesses), foot rot and
ovine progressive pneumonia (OPP) are just three
diseases flock managers may choose to address
through pre-breeding culling.
To deworm or not deworm, that is the question. In
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the past, many producers routinely dewormed
their entire flock before breeding season. With
growing concern about development of drugresistant parasites, more and more experts are
recommending treatment of individual animals on
an as-needed basis only.
For sanitary reasons and to help prevent disease
transmission, some producers “crutch” or shear
the wool around ewes’ tails and hindquarters before breeding. This is a best management practice
if the additional labor requirement can be accommodated.
Ram Breeding Soundness Evaluation
Ewes are only half of the reproductive picture of a
flock. Before breeding starts, each ram should
have a thorough physical examination. Pay particular attention to body condition, feet, legs, eyes
and external reproductive tract anatomy. Some of
the references listed at the end of this article describe how to examine a ram’s reproductive anatomy.
Libido or sexual drive is a key aspect of a ram’s reproductive performance. A mature ram with normal libido can service at least three to five ewes a
day. One ram per 30 to 50 ewes is often recommended for a three-cycle breeding period (about
50 days). More rams are needed if ewes have
been synchronized to come into heat together.
Yearling rams should only be counted on to breed
about half as many females as mature rams can,
and additional males are needed if the flock is dispersed over variable terrain or large acreage.
Ideally, each ram’s breeding soundness evaluation
should also include a semen evaluation. Samples
are usually collected and examined by a veterinarian. Semen is evaluated for its sperm quality, quan-
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tity and motility as well as evidence of other problems.
Genetic Selection
Livestock species and breeds benefit when managers make purposeful and selective breeding decisions. Breeding only the individuals that are the
healthiest and most productive under a certain
management system will be extremely beneficial for
that system in the long run.

sperm takes several weeks, so rams’ nutritional
status should be assessed about two months before breeding begins. Be sure to address the protein, energy and mineral composition of rams’ prebreeding rations. Excellent diets are especially important for young breeding rams that are also still
growing.

It is now possible to perform genetic testing on
sheep for both the Spider gene and genetic resistance or susceptibility to Scrapie. Some breeding
stock producers have this genetic testing performed
routinely and advertise their flock’s status as a selling point to prospective buyers.

In Selenium-deficient areas such as the Pacific
Northwest, flock reproductive performance will
often benefit from Selenium supplementation. In
addition to trace mineral salt, some producers administer injectable Selenium/Vitamin E to both
ewes and rams before breeding season begins.
Discuss the need for this supplementation with
your veterinarian.

Nutrition
Nutritional flushing of ewes has been shown to increase ovulation and conception rates, embryo implantation and lamb crop percentages. Increasing
the nutritional value of the ration from two to three
weeks before breeding until two to four weeks after
breeding is recommended. Most producers who
flush usually increase the flock’s energy intake by
providing grain, but a positive effect can be seen
when the ration’s protein level is increased-especially in flocks on a low-protein ration.

Vaccinations
Pre-breeding vaccinations will depend on a flock’s
history, disease status and veterinarian’s recommendations. Such vaccinations may include Vibriosis (Campylobacteriosis), Enzootic Abortion of
Ewes (E.A.E. or Chlamydiosis) or other diseases.
Increasingly, experts are recommending at least
twice-yearly boosters of C, D & T (Clostridium
perfringens types C and D and Tetanus) or 8-way
vaccines in adult animals; it may be easiest to add
one of these boosters to other routine prebreeding management practices.

Flushing is not advantageous for flocks already on a
high-quality diet and/or already in excellent body
condition, such as those with a BCS of 4 or more on
a 5-point scale. Ewes with a BCS of 3 or below
should benefit significantly by flushing. Optimal BCS
at breeding is 3 to 4. For more information about
flushing, refer to the fact sheet listed as a resource
at the end of this article.
Don’t forget rams—they work very hard during
breeding season and will often drop one or more
BCS. They need a ration that is nutritionally dense
to provide them the nutrients they need during the
brief times they stop to eat. Transition them onto
this diet gradually and make sure they are in good
nutritional status before breeding season starts. The
process of producing and transporting healthy
Whatcom
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When to Breed
Ultimately, the decision about when to breed depends on when a producer wants to lamb. Labor,
weather, feed availability, predator behavior,
breeding cycle of the ewe flock, off-farm responsibilities and other factors all figure into this decision. Select a preferred lambing start date and calculate backwards by 147 days--this is the day to
start breeding if it is within the ewes’ seasonality;
if not, fertility windows can be altered or expanded using exposure to added light. During breeding,
plan to leave rams in with ewes for two or three
estrous cycles (each cycle lasts 16 to 17 days). The
use of breeding harnesses will enable producers to
have some idea which ram(s) bred which ewe(s) or
if individual ewes and rams are breeding at all.

WA Small Fruit Conference | Manure Application | Clubroot on Crucifers | Pre-Breeding Sheep |
Weather Update | Upcoming Events

October 15, 2013

Other Breeding Management Tools
To concentrate labor requirements, some
producers opt to synchronize their flock’s estrous
cycles so most ewes conceive and (hopefully) lamb
on or about the same day. Artificial insemination is
yet another tool producers can use; it can help
flocks make rapid genetic progress.
For More Information
www.sheep101.info/201/ramrepro.html
http://ansci.wisc.edu/Extension-New%20copy/
sheep/ETN_01/nov/scrapiegenetics.doc
www.pipevet.com/images/BREEDING%
20SOUNDNESS%20EXAM%20RAMS.pdf
http://tinyurl.com/lepttyy www.animalag.wsu.edu/
small%20ruminants/
NutritionalFlushingSmallRuminantsKerr10032006.pdf
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Weather Update
All information here is derived from the four weather WSU AgWeatherNet stations (http://weather.wsu.edu/
awn.php) in Whatcom County. Current weather conditions can be found at: http://whatcom.wsu.edu/ag/
currentdata.html. Station information can be found here.
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Climate Change Symposium
October 31
Bellingham, WA
The symposium will bring local and
regional experts and stakeholders together. Representatives from businesses including fisheries, shellfish, dairy,
small fruit, grocery stores, food distributors, and processors will provide their
perspective on the challenges we face.

November
33rd Annual Food Safety & Sanitation Workshop
November 5-6
Portland, OR
The Northwest Food Sanitation Workshop addresses basic sanitation as well
as cutting edge issues related to food
sanitation and food safety. Topics having broad interest are covered in the
general sessions. More specific subjects are discussed in small breakout
sessions.

workshops in six industry tracks.
Online registration is now available.

December
Washington Small Fruit
Conference
December 5&6
Northwest Washington
Fairgrounds, Lynden, WA
Washington Small Fruit Conference is a
2-day conference with latest relevant
research information delivered by the
scientists performing the research.
Lunches each day are provided. This
conference is presented in association
with the Lynden Ag Show, a trade
show featuring vendors serving the
small fruit community.

Far West Agribusiness Association
Winter Conference
December 9&10
Pasco, WA

Tilth Producers of Washington
Annual Meeting
November 8th - 10th
Yakima, WA

The conference provides a unique
blend of innovative research and continuing education for crop advisors and
consultants, regulatory updates and
management solutions to retail business, along with the opportunity to
discover new products from the exhibitors.

Focus on Farming
November 21, 2013
Everett, WA

Northwest Ag Show
January 28-30
Portland, OR

The tenth annual Focus on Farming
Conference "Back to our Roots" will be
held at the Comcast Arena in Everett.
The conference will feature two nationally recognized keynote speakers,
networking opportunities, and 24

The region’s largest agricultural trade
and consumer show is held at the Portland Expo Center.
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