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INTRODUCING THE NEW WSU NORTHWEST LIVESTOCK AND
DAIRY EXTENSION SPECIALIST
Susan Kerr
WSU Livestock and Dairy Extension Specialist
Susan, tells us a little bit about your background.
I grew up in a dairy cattle community in upstate NY,
between Syracuse and Ithaca. My ancestors were
affiliated with the dairy business—my grandfather
was involved in milk marketing and my uncle ran a
cheese factory. My grandmother was an architect
(unusual for that time) and designed the cheese factory. My father liked to admire cows from afar; he
became a surgeon.
I was a horse-crazy kid and rode since I was 6 years
old. My father never let me have a horse because he
thought they were too dangerous. He did let me had
a cat, though, but she was more dangerous than most
horses I have met!
I always wanted to become a veterinarian, so I went
to Cornell University to get an undergraduate degree
in Animal Science, then stayed on for veterinary
school. After that, I worked in the southern tier and
central regions of NY in rural mixed animal practice.
I spent most of my time doing herd health on dairies
with less than 100 cows. It took me seven years to
realize I wasn’t happy giving people a bill after helping them with their animals, so I entered a doctoral
program at Kansas State to study education. I earned
a doctorate in 1995 and began work with WSU Extension that fall. I’ve been the WSU-Klickitat County Extension Director for 17 years.
Can you describe you new position, where it will be
located, and your responsibilities.
As of May 1, I’ll be the WSU NW Regional Livestock and Dairy Extension Specialist. This is a new
position. My primary area of responsibility will be
Whatcom, Skagit, Snohomish, San Juan and Island
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counties with some outreach to the rest of the
Westside WA counties and state engagement as
well. My office will be in Mt. Vernon at the NW
Research and Extension Center. I will focus on educational outreach to sheep, goat, swine, beef and
dairy producers.
Describe a little bit about how you like to function
(on-farm visits, phone calls etc.)?
I prefer to start each day checking phone and email messages; they are like kudzu and you have to
whack them back daily or they will smother you! I
actually prefer e-mail to phone messages. Phone
tag is very frustrating for all parties; you can return
e-mail anytime and not disturb someone and you
can attach helpful documents. Although farm visits
are the most valuable for individual livestock owners, they involve a lot of resources (i.e. time and
fuel costs) for relatively little impact, so I prefer to
make farm visits learning opportunities for multiple people when possible, like mini farm walks.
This depends on good farm biosecurity protocols,
of course.
What issues do you think you’ll be working on in
the upcoming year?
I’ll have to learn the answer to this question from
the livestock producers in NW WA. I assume some
issues will be the same as most places in the country—how to deal with rising feed costs and other
input prices, how to stay profitable, how to produce
consistently high-quality products, how to keep
animals healthy. I’ll emphasize animal welfare at
every opportunity and encourage people to develop
agrosecurity plans and stay within the law when it
comes to using medications in food animals. Be-
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yond that, we’ll see what the needs assessments say.
Anything else?
I have a lot to learn about pasture management now
that I’m moving to a place where grass will actually
regrow in the same season!
I’ve been a 4-H educator for 17 years and always
enjoyed my involvement with 4-H. Although there is
only a minor component of 4-H outreach associated
with this position, I hope to continue to conduct outreach that encourages animal science project youth
to consider careers in agriculture. I’m sure the producers in NW WA are supportive of this goal as
well.

Susan Kerr DVM, PhD, PAS
kerrs@wsu.edu
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SWD IN 2013: RESEARCH AND OUTREACH FROM WSU
WHATCOM COUNTY
Colleen Burrows
WSU Whatcom County Extension

With the bouts of sunny and warm weather, we
know that the season is upon us, including the time
to look out for Spotted Wing Drosophila. In 2013,
WSU Whatcom County Extension will be doing
some research on SWD bait and trap types. This
season, we will not be trapping on a wide scale for
monitoring populations throughout the region; however, we will provide field scouting on a fee-forservice basis. Contact Colleen Burrows
(cburrows@wsu.edu) if you are interested.
2013 WSU Whatcom County SWD Research
For the trap and bait research, we are working closely with Amy Dreves from Oregon State University.
She has developed some novel trap styles, such as
one with a side mesh and smaller head-space that we
will be testing alongside some of the standard commercial and home-made traps. We will also be testing the standard apple cider vinegar against two or
three yeast types, with or without sugar, as baits.
These trials will be done on 5-6 farms in Whatcom
County, starting in May, and data from these will be
compared with that collected in Oregon. In June,

we will host a field day to show the traps tested,
share preliminary data, and get feedback from
growers on the usability of different traps.
Degree Day Model Email Alert
As was published in the March 2013 edition of this
newsletter, Oregon State University researchers
Leonard Coop and Amy Dreves have developed a
degree day model for Spotted Wing Drosophila
(http://uspest.org/risk/models?spp=swd). In order
to more easily get this information into your hands,
WSU Whatcom County Extension has developed a
bi-weekly (sent Tuesday and Friday mornings)
alert to be sent via email or you can receive it as a
text (SMS) message. This will include degree day
accumulation for the current year and as compared
to 2012 and the 30 year average, as well as how
this data translates into predictions for SWD life
stage events through the season.

How to sign up for the SWD Degree Day email alert:
Send an e-mail to Colleen Burrows (cburrows@wsu.edu) stating that you’d like to be added to this list to receive an email
with updated data twice per week. We will also send out instructions on how to receive the alert as a text (SMS) message.
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Screen Shot of the Webpage and the associated DD

Data for life stages of SWD in the future are predicted and take the current degree day information and combine it with the 30 year averages for future weather. These dates will change if the temperatures are higher or
lower than this average.
If you have questions about this model or email service, please contact Colleen Burrows (cburrows@wsu.edu)
or Chris Benedict (chrisbenedict@wsu.edu).
Whatcom
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SWD OVERWINTERING AND LIFE CYCLE STRATEGIES IN THE
PNW
Beverly S. Gerdeman and Lynell K. Tanigoshi
WSU Mount Vernon Northwestern Washington Research & Extension Center

Spotted wing drosophila can be captured in traps
year-round. Attractiveness to apple cider vinegar
traps is independent of egg-laying ability, or oviposition. Dissections of female SWD help to answer

Fig. 1. Near hollow bodies indicative of overwintering
starvation mode in SWD adults.

questions of when they are capable of laying eggs
and thus most destructive. Between 2010 and 2013,
over two hundred female, field-trapped SWD from
various crops were dissected. Observations of these
females from every month of the year revealed seasonal differences in populations. Females in fall appear darker and larger. At this time they are shifting
from the egg-laying form to an overwintering form.
Cooler temperatures and shorter daylight trigger this
shift. Short day length reduces the amount of the
hormone required to produce eggs. Beginning in
late September this process allows them to lay down
fat and even withstand starvation and dehydration
for months. This is evident in January when abdoWhatcom
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mens of both sexes appear eerily hollow (Fig. 1).
Starvation has depressed the abdominal contents
against the side of the abdominal wall. Nonviable
eggs embedded in a thin sheet of fat can sometimes
be observed in females that went into the overwintering phase with eggs still in the reproductive
tract. Late spring dissections indicated feeding had
begun and with it egg development. Viable eggs
from dissected females representing 3 localities
(Seattle, Skagit County and BC, Canada) were
found from late May through September, coinciding with fruiting seasons in the Pacific Northwest
(Fig. 2). Appearance of young adults still not hardened, from June – August and not again until late
September, suggests the number of generations
could be as few as three but extended egg-laying
periods makes it difficult to separate distinct generations. The shift from the short-lived, reproductively active females in the summer, to the longlived, overwintering females is gradual. Various
aged females can be discerned early in the overwintering phase. Some are fertilized prior to win-

Fig. 2. Dissected SWD shows ovaries with developing
eggs appearing as small beads (far left), increasing in
size and maturity as they pass down the ovariole prior
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ter and others are not. Undoubtedly not all survive
the winter. While this research helps us understand
how they can withstand months of starvation and
cold temperatures, many questions remain. More
dissections from many more localities will help support or challenge the above findings and determine
latitudinal differences in their life cycle. Focus on
dissections from a single location compared with
another, may help determine if individual management practices promote adaptation and whether flies
adapt differently from one field to the next or from
one type of fruit to another. Their capacity to adapt
and quickly evolve is not uncommon in drosophila
species but it has made SWD the most challenging
pest the Pacific Northwest small fruit industry has
yet encountered and its most formidable foe to control.

Brief Notes
Bacterial Ring Rot Publication
Look for an upcoming e-mail announcement regarding a new WSU Extension Fact Sheet on bacterial
ring rot of potato which will be published soon. The fact sheet will be posted on WSU’s Extension website, and will be free. It is authored by D. Inglis, D., Johnson, B. Schroeder, and C. Benedict, and contains
photographs of symptoms as well as recommendations for prevention and control.

USDA Agricultural Census
USDA has extended the deadline to fill out the Census of Agriculture. Please take a moment to fill this
out.
The survey can be filled out online here: http://www.agcensus.usda.gov/Online_Response/index.php
Whatcom
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To Burn or Not To Burn, Part 2
Tim Miller, Weed Scientist
WSU Mount Vernon NWREC

You may recall that in the previous newsletter issue,
we reported on yield and weed control effects measured during a three-year cane burning trial. We will
examine a second aspect of that trial this month:
cane growth and pruning/training effects due to cane
burning.
Background:
Cane burning, chemically removing the first primocanes produced by red raspberry in the spring, is
commonly practiced in the Pacific Northwest. The
practice was first described by scientists in Washington and Oregon in the early 1970’s, and was developed to aid in the machine harvest of the predominant raspberry cultivar at the time (‘Willamette’)
using the herbicide dinoseb. This practice is now
used on approximately 95% of raspberries grown in
Washington.
Since its development, several things about commercial raspberry production have changed. First,
‘Meeker’ has become the dominant cultivar in
Washington, as well as a few other more recently
released cultivars such as ‘Cascade Bounty’,
‘Chemainus’, and ‘Saanich’. Second, machine harvesters are much different than the first-generation
harvesters that were used when as cane burning was
developed as a practice. Third, registrations for the
herbicide dinoseb were cancelled in North America
and Europe in 1987 and the product has not been
available for this, or any other, use since 1988.
Based on these changes, there was some question as
to whether cane burning was as useful a practice as it
was in the 1970’s.
To answer that question, Tom Walters and graduate
student Yushan Duan recently finished a three-year
project testing whether cane burning current Pacific
Northwest red raspberry cultivars with currently
available herbicides improves berry yield as dramati-
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cally as cane burning did when it was first developed. This project measured the effects of cane
burning herbicides in two older (‘Meeker’ and
‘Coho’) and three newer (‘Cascade Bounty’,
‘Chemainus’, and ‘Saanich’) red raspberry cultivars. Treatments included cane burning products
(carfentrazone (Aim), oxyfluorfen (Goal), pyraflufen (Vida), glufosinate (Rely), and saflufenacil
(Treevix)) applied to emerging primocanes; Sinbar
(terbacil) was also tested along with cane burning
herbicides to determine whether residual herbicides
would be necessary to provide for adequate weed
control in these raspberries.
In off-station trials, weed control and primocane
growth were monitored. These plots were machine
harvested using grower equipment each season. In
on-station trials, machine harvest yield and primocane growth were monitored, as well as the time
required for pruning and training was recorded.
The project was conducted from 2010 to 2012,
with the same plots receiving the same treatment
each year.
Field Trial #1 (grower fields). This trial was designed for large-plot primocane management comparisons. Two red raspberry cultivars were tested
in 2010 (‘Meeker’ and ‘Coho’), both fields owned
and managed by Sakuma Brothers Farms near
Bow. Plots were several hundred feet long, and
consisted of one row per plot. A third site with
similar plot sizes was added for 2011 and 2012, a
‘Cascade Bounty’ field near Lynden (Truman
Sterk, Cooperator). ‘Meeker’ plots were tested
from 2010-2012; ‘Coho’ plots were tested in 2010
only. Treatments in ‘Meeker’ and ‘Coho’ were
Aim alone, Goal alone, Sinbar alone, Aim + Sinbar, Goal + Sinbar, and a nontreated check, replicated three times. In ‘Cascade Bounty’, treatments
were Aim, Goal, and Sinbar each used alone, and a
nontreated check, replicated three times. Herbi-
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cides were applied in April of each year when primocanes were about 6 inches tall. Primocane regrowth (diameter and height) and weed control were
measured biweekly through each summer. Berries
were machine-harvested approximately every three
days by the cooperator during July and August of
each year, and berry weight from each harvest was
recorded.

Primocane Growth Rate (cm/day)

Primocane growth rate. ‘Meeker’ primocane
growth rate was reduced by all treatments until 68
days after treatment (DAT) in 2012 (Figure 1).
Growth rate of primocanes treated with Sinbar alone
was greater than when applied in sequence cane
burning herbicides, or by cane burning herbicides
alone. By 87 DAT, primocanes in all herbicide
treated plots were growing as quickly as nontreated
primocanes. ‘Meeker’ primocanes in 2012 responded to cane burning herbicides in a similar manner as
in previous years (growth reduction until 78 DAT in
2010 and 80 DAT in 2011, data not shown). Differential growth from Aim or Goal in 2012 was not as
pronounced as in previous years, however. ‘Cascade
Bounty’ primocane growth rate was reduced by Goal
for the entire season, although the difference was

slight by about 77 DAT (Figure 2). Aim also reduced primocane growth rate from 54 DAT
through the rest of the season. Primocanes treated
with Sinbar grew similarly to nontreated primocanes until the last measurement at 109 DAT, at
which time growth rate slowed slightly. In 2011,
‘Cascade Bounty’ primocane growth rate was reduced by Goal until 80 DAT, and by Aim and Sinbar until 48 DAT (data not shown).
Field Trial #2. This trial was designed for smallplot primocane management comparisons between
‘Meeker’ and ‘Cascade Bounty’ raspberries established in 2006 at WSU NWREC. Plots measured
30 feet long (one row per plot), replicated five
times. Treatments were Aim, Goal, or a nontreated
check and the same plots were used in all years.
Cane burning herbicides were applied in April of
each year, when primocanes were about 6 inches
tall. Primocane re-growth (diameter and height)
was measured biweekly through each summer.
Berries were machine-harvested during July and
August of each year, and berry weight from each
harvest was recorded. Following harvest, two
floricanes were randomly selected per plot for veg-
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Figure 1. Meeker primocane growth rate (cm/day) in the off-station trial (2012). Products tested were Aim
(carfentrazone), Goal (oxyfluorfen ) and Sinbar (terbacil). Means at each date followed by the same letter are not
significantly different based on Tukey’s Honestly Significant Difference method (P< 0.05).
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Figure 2. Cascade Bounty primocane growth rate (cm/day) in the off-station trial (2012). Products tested were Aim
(carfentrazone), Goal (oxyfluorfen), and Sinbar (terbacil). Means at each date followed by the same letter are not
significantly different based on Tukey’s Honestly Significant Difference method (P< 0.05).

etative and reproductive measurements (height, diameter, lateral length, fruiting site counts). Also, the
time it took to prune and train these cultivars was
recorded during the first two winters of the trial to
determine cane burning affects to this aspect of raspberry production; pruning and training time will be
recorded later in 2012 for the third and final year of
this project. Primocane growth data from 2010 and
2011 were provided in earlier reports, so we will
present only 2012 measurements in this report.
Primocane growth rate. Cane burning herbicides
slowed primocane growth in ‘Meeker’ until 67 DAT
(Figure 3). Suppression by Goal continued until 82
DAT, after which treated primocanes grew similarly
to nontreated primocanes. ‘Cascade Bounty’ primocane growth was suppressed essentially seasonlong by cane burning, although growth following
treatment with Goal was similar to nontreated primocane growth by 115 DAT. In previous years,
cane burning reduced primocane growth rate of
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‘Meeker’ until about 68 DAT, while cane burning
reduced primocane growth rate of ‘Cascade Bounty’ until about 98 DAT. ‘Meeker’ primocane
growth rate did not greatly differ whether treated
by Aim and Goal in any year, but Goal suppressed
‘Cascade Bounty’ primocane growth about 14 days
longer than Aim in 2010 and 2011.
Nontreated ‘Cascade Bounty’ primocanes initially grew faster than ‘Meeker’ primocanes in 2012,
although growth was similar between the two cultivars from 52 to 97 DAT (Figure 3). By 115 DAT,
nontreated ‘Meeker’ primocane growth was greater
than for ‘Cascade Bounty’. This pattern was similar to primocane growth observed in previous
years, so it appears that ‘Cascade Bounty’ primocanes grow more quickly early in the season
then gradually slow, while ‘Meeker’ primocanes
grow more quickly from mid-season on. This may
help to explain some of the differential weed control from the two sites in Field Trial #1, as early-
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Figure 3. ‘Meeker’ and ‘Cascade Bounty’ primocane growth rate (cm/day) in on-station trials (2012). Products
tested were Aim (carfentrazone), Goal (oxyfluorfen). Means in each date followed by the same letter are not significantly different based on Tukey’s Honestly Significant Difference method (P< 0.05).

season ‘Cascade Bounty’ primocane growth may
result in quicker bed shading and therefore greater
competition to weeds.
Dormant Season. In 2010-11, pruning and training ‘Meeker’ took 20% longer than ‘Cascade Bounty’, equivalent to about 36 additional hr/ha (Table 4).
Total time spent on ‘Meeker’ was reduced by an average of 45 hr/ha (18%) by cane burning. Both Aim
and Goal were equally effective for reducing training time of ‘Meeker’. Training time for ‘Cascade
Bounty’ was not improved by cane burning, although there was a trend toward reduced training
time after treatment with Goal. In 2011-12, pruning
and training time was not reduced by cane burning
for either cultivar. Similar to the previous year,
‘Meeker’ took 22% longer to prune/train than did
‘Cascade Bounty’
In general, pruned primocane biomass was not significantly different between cultivars after cane
burning in 2010-11, although ‘Meeker’ produced
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less biomass than ‘Cascade Bounty’ when not cane
burned (Table 5). Furthermore, pruned primocane
weight from plots treated with Goal was 49 and
58% less with both ‘Meeker’ and ‘Cascade Bounty’, respectively, than for nontreated plots. Pruned
primocane weight of ‘Meeker’ following Aim
treatment was similar to that of nontreated
‘Meeker’, but Aim reduced ‘Cascade Bounty’ primocane biomass by 43% compared to nontreated
‘Cascade Bounty’. Primocane weight was generally greater in 2011-12 than in the previous year, but
response to cane burning herbicides was similar.
Goal reduced pruned ‘Cascade Bounty’ and
‘Meeker’ primocane biomass by 44 and 33%, respectively, compared to nontreated raspberries,
while Aim reduced pruned primocane biomass by
26 and 21%, respectively. Pruned primocane biomass of ‘Meeker’ was 39% less than ‘Cascade
Bounty in 2010-11 and 29% less in 2011-12.
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Table 1. Total dormant-season training time (hr/person/ha).
Treatment

Cultivar

Treatment mean

Meeker

Cascade Bounty

Aim

204 b

186 a

196 B

Goal

207 b

168 a

186 B

Non-treated

250 a

189 a

218 A

Cultivar mean

218 A

182 B

Aim

100

82

91

Goal

97

85

91

Non-treated

106

81

94

101 A

83 B

2010-11

2011-12

Cultivar mean

Means in each column followed by the same letter, or not followed by a letter, are not significantly different based
on Tukey’s Honestly Significant Difference method (P< 0.05).
Table 2. Weight (kg/ha) of primocanes pruned off the bed.
Treatment

Cultivar

Treatment mean

Meeker

Cascade Bounty

Aim

1396 bc

1946 b

1671 B

Goal

925 c

1411 bc

1168 B

Non-treated

1829 b

3389 a

2609 A

Cultivar mean

1383 B

2249 A

Aim

2491 a

3857 ab

3174 AB

Goal

2234 a

3201 b

2628 B

Non-treated

3351 a

4853 a

4103 A

Cultivar mean

2759 A

3910 B

2010-11

2011-12

Means in each column followed by the same letter, or not followed by a letter, are not significantly different based
on Tukey’s Honestly Significant Difference method (P< 0.05).
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Conclusions:
Primocane Growth. Primocane growth rate
was slowed by use of cane burning products for
about 70 to 80 days. Goal slowed growth rate
slightly longer than did Aim in both ‘Meeker’ and
‘Cascade Bounty’. Biomass of pruned primocanes
that had to be removed during the dormant-season
did not differ between Goal and Aim treatments,
although pruned primocane biomass tended to be
marginally greater with Aim than with Goal.
Product Choice. There did not appear to be
much difference between Aim and Goal in the cultivars used in this trial when applied at the tested
rates, although Goal slowed primocane growth
longer than did Aim. These products were generally inadequate for weed control unless a residual
product was also used. This was particularly true
in fields were weed pressure was higher, in particular when common chickweed was present, where
Goal performed more poorly than Aim.
Cultivar Choice. ‘Cascade Bounty’ produced
about 30 to 40% more primocane biomass that had
to be removed during dormant-season pruning than
did ‘Meeker’. Despite this, ‘Meeker’ required significantly more time to prune and train than
‘Cascade Bounty’, about 20% longer in both years.
Based on these data, it appears that ‘Meeker’ raspberry generally responds favorably to cane burning, showing reduced dormant-season training and
pruning time. ‘Cascade Bounty’ benefits less from
cane burning than does ‘Meeker’, with cane burned
plants requiring a similar amount of time for pruning and training as did nontreated plants. Since
‘Meeker’ is by far the most widely planted raspberry cultivar in Washington, we do not generally recommend dropping the practice for most producers.
Producers of other cultivars, in particular ‘Cascade
Bounty’, ‘Chemainus’, and ‘Saanich’, should perhaps experiment with not cane burning every year
to determine whether cane burning is a net benefit
to their raspberry production systems.
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A CRASH COURSE ON VIRUS DISEASE CONTROL
Ioannis E. Tzanetakis, Dept. of Plant Pathology, Division of Agriculture, University of Arkansas
Robert R. Martin, USDA-ARS, Horticultural Crops Research Laboratory, Corvallis, OR

Not all people are aware that plants can be infected
by viruses. Still, plant viruses account for losses in
the billions of dollars every year. There have been
several cases where a virus epidemic has disseminated crops in vast areas and the most frustrating part
from a grower’s standpoint is that there is not much
to do once a plant is infected.
Let’s start from the basics: What is a virus? A virus
is an obligate parasite consisting of nucleic acids
(RNA or DNA), proteins and in some cases, lipid
membranes. The key term here is ‘obligate’. Viruses
cannot function outside a living cell. If the host dies,
the virus goes with it. Thus, in nature viruses have
co-evolved with their hosts to keep a fine balance
between virus replication and survival, and survival
of the hostto sustain infection through dormant seasons of the host. This is definitely the case in the majority of plant-virus interactions. Viruses have
evolved to co-exist and most have minimal impact
on their hosts. With new technologies developed in
the last few years we know for a fact that plants are
infected with several viruses but in most cases no
definite symptoms are observed. These are what we
refer to as ‘resident’ or ‘latent’ viruses.
But there are also cases where viruses cause severe
plant disease and even death. This is truly an imbalance in the system. The majority of the scientific
community agrees that viruses that kill their hosts
are probably accidental introductions, as they die out
along with their hosts. There are rare cases where
viruses can mutate to cause less severe symptoms
allowing for their survival in a particular host.
As we learn more about viruses and virus diseases
we have come to realize that, at least in berry crops,
the majority of disease are not caused by a single
virus but rather by the combination of two or more
Whatcom
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viruses. In the past, scientists were able to identify
the ‘easy’ viruses, entities that were easy to isolate
and manipulate. With the new technologies that
have been developed, we now realize that the
knowledge of the past only accounts for the tip of
the iceberg in terms of what causes virus diseases
in berry crops. A clear example is blackberry yellow vein disease (BYVD). Until the turn of the
century people assumed that symptoms were
caused by Tobacco ringspot virus (TRSV). Although TRSV is found in some plants, the majority
of symptomatic plants are free of the virus. Also,
TRSV does not cause symptoms in single infections in most modern blackberry cultivars. We now
know that BYVD is caused by complexes, with
more than a dozen viruses that may contribute to
the symptoms. BYVD can be caused by various
combinations of these viruses, and in all cases observed to date, there are at least two and up to seven viruses involved.
Management strategies of virus diseases are based
on resistance, control of vectors or elimination of
viruses from propagation material. Resistance is
based on the premise that viruses are identified by
their hosts as invaders at the genetic level that results in some step in the virus life cycle being
blocked. Given that most virus disease in berry
crops are caused by complexes it is a challenging
undertaking to develop multiple virus resistances.
If symptoms are expresses in the presence of multiple viruses then plants need to be able to recognize
all or most of those entities. If a single pathogen
causes disease it is easy to screen and identify resistant sources. However, in berry crops, resistance
sources have not been identified for most of the
viruses. Resistance to multiple viruses is more
challenging as different combinations need to be
introduced to plants the reaction to each virus
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needs to be evaluated. When breeders work with
thousands of accession, the challenge is obvious.
Vector control can be a good alternative but
knowledge of the epidemiology and transmission of
viruses is necessary for the implementation of a successful control program. There are four different
modes of transmission when it comes to viruses and
their vectors: a. non-persistent; b. semi-persistent; c.
circulative and d. circulative propagative. What do
those terms mean? In the non-persistent transmission, virus acquisition and transmission takes place
in few seconds or minutes and the vector losses the
ability to transmit in minutes. In the case of semipersistent viruses the vector needs to feed on the
source plant for several minutes or even hours, but
once the virus is acquired it may be able to transmit
from hours to days. The latter two modes of transmission are more complicated as vectors need hours
or even days of feeding on infected material to acquire the virus. Then, they are unable to transmit for
hours or even days as the virus need to pass though
vector membranes to make it back into the salivary
system. However, once acquired they are able to
transmit for days, weeks or even the life of the vector. In the case of circulative propagative viruses, the
virus actually infects the vector and in certain cases,
it has been proven that they can move to the next
generation though infection of the egg.
But why is this important to know? The secret to an
effective control regime lies in the knowledge of
how viruses are vectored. In the cases of the circulative viruses the answer is straight forward, since
there are days between when a vector acquires a virus before it can transmit, allowing for ample time to
control the vector . Control will probably eliminate
the vector before it is able to move viruses to adjacent plants. How about the case of non- and semipersistent transmission? This presents a major challenge: Let’s assume the case of a non-persistent virus. The vector transmits the virus after short feeding
time. A control agent applied to the foliage may
change the vector behavior (e.g. the composition of
the plant sap has changed) such that the vector does
not settle down, but rather moves from plant to
Whatcom
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plant, thus increasing the number of plants that it
infects. Whereas if no control was applied only a
single plant would be infected. This situation is
very specific and changes depending the environment, the control agent/chemical and of course the
virus/vector combination. Without this information
the grower may use valuable resources for vector
control and that leads to increased virus spread.
Breeding for vector resistance can be effective at
controlling all viruses transmitted by the vector.
Probably the best example of this in all of plant
virology, is the success of aphid resistance in virtually eliminating the spread of the raspberry mosaic
complex, a group of three aphid-transmitted viruses. Even though successful in North America for
more that 50 years, the original source of aphid resistance has been overcome by new biotypes of the
aphid and this resistance is no longer effective. In
Europe, the resistance was overcome much more
quickly and now multiple aphid resistance genes
have been overcome. It must be remembered that
if we look at a complex like BYVD, there are multiple types of vectors involved (eriophyid mites,
whiteflies, nematodes, thrips and pollen, which
makes breeding for vector resistance a monumental
task. Also, in most cases, vector resistance has not
been identified in the berry crops
The easiest and most effective control is planting
clean material. Many growers propagate their own
stock for planting new fields. Whereas this appears
to be an easy and cost-effective approach it can
have devastating results. Plants may appear normal
but this is not uncommon when infected with one
or two viruses. When placed in the field, viruses
are transmitted between plants and complexes develop, plus additional viruses may be vectored into
the field and a field decline may become apparent
shortly after planting. Even if there are no apparent
symptoms, virus infection may account to a 5-20%
yield loss. Establishing a field with virus-tested
plants does not mean that they will never get infected. As a law of nature, all organisms from bacteria to amoebas to plants and primates get infected
by viruses. A field with clean plants will stay pro-
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ductive for more time and yield better than a field
with infected plants, providing growers with better
quality product and better yields.
There have been several cases where growers move
self-propagated plants to new areas and introduce
new pests to new environments. The introduction of
a few Prunus trees infected with Plum pox virus has
cost the tax payers hundreds of millions of dollars.
Citrus greening is another example of how the inappropriate movement of plant material can cause losses of colossal proportions. So when growers plant
their next field they need to recognize the extra investment of virus-tested plants not only in terms of
profitability of the newly planted field. But, also in
terms of protecting existing fields on the same farm
or in the area from the introduction of new viruses
that could jeopardize production. It is certain that the
return of this investment will be greater that the risk
of disseminating viruses.
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GETTING MECHANICAL: THE RASPBERRY PRUNING/
TRELLISING WORKSHOPS AND THE PRUNING PLAYGROUND
Tom Walters
Assistant Professor, WSU Department of Horticulture

During the winter months, when many other growers take a well-earned rest, raspberry growers need
to prune and tie their crop. It’s not an easy job:
wayward canes need to be cut from the sides of the
hills, the old canes need to be cut out and removed
without damaging the new ones, and the new canes
need to be tied onto the trellis. It’s all done dodging
the spines on the canes and in pretty rough weather.
No wonder that it is hard to find help for this task.
A group of USDA-ARS and WSU researchers, led
by Manoj Karkee (WSU-Prosser), decided to find
ways to make this whole process more amenable to
mechanization. With funding from the Washington
Red Raspberry Commission, they convened two
workshops at WSU-Mount Vernon this February to
gather ideas from Northwestern Washington growers, crop advisors and equipment builders.
We realized that changes in the trellising system
might make removal of the old canes simpler and
less labor-intensive. One grower brought up the idea
of using the top wire to lift cut floricanes away from
the primocanes, where the floricanes can be more
easily cut off and shredded. We actually tried this on
a small scale a few days later, and it worked nicely
(figure 1). We replaced the staples anchoring the
top wire with nails that simply held it in place. Once
the old canes were cut, we loosened the top wire and
lifted the canes out into the alleyway, where they
were easy to remove from the wire. This seems like
an operation that could be mechanized, perhaps with
a trailer-mounted shredder.
We also discussed and saw several ways to physically separate floricanes from primocanes. One grower
showed us some trials in which he planted twice the
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Figure 1. Lifting old canes out of the row by the top
wire.

normal numbers of plants per acre, and then
mowed half of them to the ground each pruning
season. We also looked at systems at WSUMount Vernon, in which we are attempting to
move new canes to one side of the trellis in alternating years, and to the other side of the trellis in
the remaining years. We think these systems will
make it easy to pull the old canes off the trellis,
since they are not intertwined with the new canes.
We will be following these systems through the
growing season.
We learned a lot about ideas from mechanized cane
bundling and tying from one of the equipment
manufacturers, who had researched these ideas extensively some years ago. They found that they
could tie canes mechanically using a chain stich.
The main challenges were keeping the stitches
tight, and keeping the whole think from coming
apart when the twine broke. We thought there is a
lot of promise in this approach, especially if we
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Figure 2. Growers, researchers and industry meet at a raspberry mechanized pruning workshop.

persue other stitches that would stay tight even if
twine breaks. Commercial bundlers and knotters are
now available, and these might make it cheaper and
easier to design a raspberry tying machine. We found
that some paints can be applied to canes in the
spring, before new primocanes emerge, and still be
visible the following winter. This technique made it
easier for a person (or maybe a machine) to recognize which canes need to be cut. We are currently
looking for food-grade paints to use in this application.

ing at whether or not we see too much fruit falling
through the catcher plates, and whether exposed
primocanes will be unduly damaged by catcher
plates. In addition to the test block established at
WSU-Mount Vernon, we will also establish a test
block at WSU-Prosser, where the engineers are
based.

In the coming year, our group of growers and researchers evaluate how well these trellis systems
work with mechanical harvesters, both in growers’
fields and at WSU-Mount Vernon. We will be look-
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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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Dairy Speaker Series
Thursday April 18
12:00 pm -1:30 pm
Ten Mile Grange

How to Save Money and Farm
Better With Energy Conservation
Speakers From: Washington State University, Whatcom CD, NRCS, Puget
Sound Energy, and Energy Consultants
The NRCS Energy Initiative is promoting energy audits and conservation as a
way to save you money and increase
your on-farm efficiency. Come hear
about the program, applicable practices,
and how to conduct your own on-farm
energy audit to see where you can save
money. Various consultants and experts
on energy audits will be on hand to talk
about the various energy saving practices and funding available and to answer all of your questions. If you have
signed up for the NRCS EQIP energy
program, this meeting is must to find
out the details of the program and chat
with energy consultants on how to conduct an audit of your farm.

Free

WA Tilth Producers Farm
Walk
Monday May 13
12:00 pm -4:00 pm
Cascadia Mushrooms in Bellingham
Farm Owner/operator Alex Winstead welcomes you to Cascadia
Mushrooms (Farm) to demonstrate
the operation he designed and built
from scratch in 2009, located just
north of Bellingham. It operates entirely on Green Power, and 90% of
its byproducts are recycled. Come

learn how Alex grows a wide variety of culinary and medicinal fungi:
from substrate prep, spore inoculation, growing, then harvesting the
fruiting bodies. Alex markets fresh
mushrooms, plugs and growing kits.
Come to the farm to experience,
first-hand, the fascinating world of
mushroom production.
www.tilthproducers.org
$15

Planning for Agriculture in
the Puget Sound Region
Friday April 26
8:30 am—5:00 pm
The Center for Urban Horticulture
at the University of Washington
Join elected officials, planners, and
food system advocates at a conference on planning for the future of
local farms and food in the Puget
Sound region. We'll explore a wide
range of planning and policy tools
we can use to support and strengthen our region's local farms and food
system. Leaders from throughout
the U.S. will present what has
worked in their communities, and
we'll have the opportunity to discuss
food and farm initiatives with our
local counterparts.
$100
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