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IS BED FUMIGATION A VIABLE ALTERNATIVE TO BROADCAST FUMIGATION FOR RASPBERRY GROWERS?
Tom Walters

WSU-Mount Vernon
NWREC
twwalters@wsu.edu
Website

Upcoming Events
Whatcom Dairy Speaker Series
September 20
12:00 pm—1:30 pm
Ten Mile Grange Hall
Whatcom SkillShare Faire
September 22
10:00 am - 11:00 pm
Deming Logging Grounds

Inga Zasada
USDA-ARS HCRL, Corvallis OR
Inga.Zasada@ars.usda.gov
Website

Whatcom Dairy Speaker Series
October 19
12:00 pm—1:30 pm
Ten Mile Grange Hall

Why not just fumi-

Figure 1. An on-farm trial of bed and broadcast fumigation near
Lynden.

gate as I’ve always
done? Basically, new buffer zone requirements will make it difficult or impossible for
many Whatcom county growers to continue to fumigate as they have done in the
past. After a prolonged rollout, EPA’s new Reregistration Eligibility Decisions (REDs)
for most of the common soil fumigants will be fully implemented by the end of 2012.
New rules for soil fumigation will include buffer zones: areas surrounding a fumigated area in which people can’t linger during a fumigant application, or for 48 hours
afterwards. A buffer zone can cross a road, because people are just passing through,
but it can’t include a park, bus stop or occupied structure.
The size of a buffer zone will depend on the size of the area fumigated, the fumigant
used, the rate, and the fumigation method used. There are also credits for some factors, like using impermeable films or fumigating soils with high organic matter content. The buffers will be very big if you want to fumigate using practices that are
standard until now. For example, if you broadcast fumigate a 20 acre field with 35
gal/A Telone C-35 and don’t use a tarp, your buffer could be 600 feet (about an
eighth of a mile). Got any houses within 600 feet of the outside of your fields? We
kinda thought so...
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BED FUMIGATION CONTINUED
What are my options? If you aren’t concerned about disease in your field, you could try fumigating with Telone II,
which is not affected by these new rules. This product will work well on nematodes, but is not likely to be very effective
against root rot or other soil borne diseases. You can reduce buffers by fumigating
your field in sections. However, it may be
hard to get the fumigator to come out to
your field all those extra times, and it
leaves you more vulnerable to missing out
on the best conditions for fumigation. You
could forego fumigation altogether, and
rotate away from berries for an extended
period; but most growers don’t find that a
very practical option.
We think that bed fumigation (fumigating
the planting beds only) may be a good
alternative because it can dramatically
reduce buffer sizes (to 25 feet) and appears to be highly effective when an impermeable tarp is used.
How we tested bed fumigation. Our first
hint that bed fumigation would be effective was during nursery trials in which we
Figure 2. Bed fumigation ; beds are covered with an impermeable plastic tarp.
buried inoculum in planting beds, fumigated and tested the inoculum we recovered. We found that bed fumigation with Telone C-35 was highly effective, even
when compared with broadcast fumigation with Methyl Bromide. We wanted to see how bed fumigation performed
on actual farms over the lifetime of the plantings, so in fall 2010 and spring 2011, we established five on-farm trials in
Whatcom and Skagit counties to compare tarped bed and nontarped broadcast fumigation. Some of these trials included other treatments as well, such as nontarped bed fumigation and alleyway management with cover crops. Cooperating growers planted raspberries in the trials in spring 2011.
What we learned. We measured cane height in fall 2011; plants in the bed fumigated plots were just as tall as their
counterparts in broadcast fumigated plots, except in the Burlington trial where plants in bed fumigated plots were taller (Table 1). When we measured root rot in the beds of these plots, there was no difference between bed and broadcast-fumigated plots, except for one of the Lynden trials, where the bed fumigated plots had less root rot (Table 2). In
spring 2012, we found the plant-parasitic nematode Pratylenchus penetrans in most of the plots (Table 3). In the Burlington and Lynden 2 trials , P. penetrans numbers were much lower in bed fumigated plots than in broadcast fumigated plots. In the other trials, nematode numbers were similar in bed and broadcast-fumigated plots.
We also rode growers’ harvesters this past July and harvested plots several times during the season. In the Burlington
trial, the bed fumigated plots had significantly higher yields than the broadcast fumigated plots. In the other trials, bed
and broadcast fumigated plots had similar yields (Figure 3).
Based on our observations that tarped bed fumigation controlled pests as well as or better than nontarped broadcast
fumigation, and that bed fumigated plots yielded as well as or better than broadcast fumigated plots in their first year,
we believe that bed fumigation is an effective alternative to broadcast fumigation. There are challenges to adopting
bed fumigation: beds need to be formed in the fall, rather than in the spring, preplant fertilizer likewise will be applied
in the fall, and plants will be set several months after the beds are formed. However, with buffer zones coming soon,
bed fumigation may be an alternative you can’t afford to ignore.
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BED FUMIGATION CONTINUED

Figure 3. Weight of fruit harvested from bed fumigated plots compared with that from broadcast fumigated plots, 2012.

Table 1. Cane height (cm) in bed and broadcast fumigated plots at five trials in Northwestern Washington - November
2011.

Burlington
Non-fumigated
Bed fumigated
Bed fumigated (custom applicator's
apparatus)
Bed fumigated+cover crop
Broadcast fumigated
P-value

Lynden 1

Lynden 2 Lynden 3

Mount
Vernon

130 c

--

--

--

46

166 a

140

201

258

54

--

--

--

--

60

146 b

--

--

--

--

139
n/a

218
0.1002

244
0.4

56
0.29

137 bc
0.0012
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BED FUMIGATION CONTINUED
Table 2. Root rot severity in a greenhouse bioassay of soil samples taken from the trials - October 2011.

Root rot severity
BEDS

Burlington

Lynden 1

Lynden 2

Lynden 3

Non-fumigated

5.5

--

Bed fumigated, tarp

5.8

6

Bed fumigated, tarp+cover crop

4.3

--

Broadcast fumigated

4.8

7

3.8

0.68

n/a

0.7

6.3

--

Bed fumigated, tarp

6

7

Bed fumigated, tarp+cover crop

6

--

Broadcast fumigated

6.5

6

4.3

P-value

0.9

n/a

0.8

P-value

--

-4

--

2.3 a
-5.3 b
0.05

ALLEYWAYS
Non-fumigated

--

-3.8

--

6.7 b
-4a
0.01

Table 3. Pratylenchus penetrans /g fresh root - April 2012.

Non-fumigated
Bed fumigated, tarp
Bed fumigated, no tarp
Bed fumigated,
tarp+cover crop
Broadcast fumigated
P-value

Burlington
1416 ab
228 b
-192

b

2393 a
0.0248

Lynden 1
-0
--

Lynden 2
-7b
165 b

--

--

0
n/a

718 a
0.0024

Lynden 3 Mount Vernon
-243
78
6
-16
-366
0.373

-62
0.1051

More Resources
New Soil Fumigation Training Manual—WSU Bulletins has the NEW Soil Fumigation Study Manual — EM055.
It sells for $22.WSDA will be putting the NEW exam in place November 1. However, the current/old exam,
which matches the older manual (MISC0163) will be used until November 1. Use your old manual supplies
until your clients need the new manual.

Productivity and Economics of Methyl Bromide Alternatives for Raspberry Nurseries, presented
at the 2011 Annual International Research Conference on Methyl Bromide and Emissions Reductions, Nov 2, 2011, San Diego California. This presentation is a summary of work on the efficacy
and economics of several alternatives to Methyl Bromide for raspberry nurseries.
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USING WARM-SEASON COVER CROPS IN NICHES: PART 2
Chris Benedict
WSU Whatcom County Extension
chrisbenedict@wsu.edu

Craig Cogger & Andy Bary
WSU Puyallup Research and Extension Center
cogger@wsu.edu
bary@wsu.edu

Colleen Burrows
WSU Whatcom County Extension
cburrows@wsu.edu

Summer Cover Crops (50 days after seeding) at PREC.
This article is the second section in a two-part series that focuses on the use of summer cover crops in annual cropping systems. This second part
will focus on the use of these cover crops and their impact on weed populations. First part can be found here.

There have been results from other regions that have underscored the role that niche cover crops can play in reducing weed emergence and survival. Researchers have found that compared to a fallow period (i.e. leaving a field empty before a second cash crop is planted), that short-season cover crops (<50 days) can reduce weed emergence,
growth, and seed production. This has been attributed to competition and allelopathic affects once certain cover
crops are incorporated. Specifically, cover crops such as Buckwheat, Sorghum X Sudangrass, and many in the mustard
family become quickly established (thus outcompeting slower emerging weeds) and suppress weeds once incorporated through tillage. The mechanism by which post-incorporation suppression occurs varies across cover crop types,
but is the result of nutrient tie-up and specific allelochemical processes (i.e. germination inhibition). Many of the authors noted that these result can vary year to year based on environmental conditions. Many direct-market farmers
grow early spring crops followed (in the same field) by a fall cash crop. This typically leaves a window where the field
is either left empty or cultivated to reduced weed pressure. Repeated cultivation of this field to reduce weed pressure costs money and can have detrimental impacts to soils.
Western Washington Trials: Based on results from other locales, we decided to evaluate cover crops that can be
grown during short windows between cash
crops in western Washington and evaluate
their ability to reduce weed pressure. A fully
replicated trial was performed at WSU
Puyallup Research and Extension Center
(PREC) to evaluate these cover crops for suppression of weeds during cover crop growth.
We assessed 20 different cover crops and
measured their biomass at 50 (2011) and 52
(2010) days after planting. Weed biomass was
also assessed prior to cover crop termination
to evaluate the competitive ability of the cover crops to reduce weed emergence and survival. Similar trials were performed in Whatcom County in 2011 on five commercial farms.
Cover crop biomass was assessed.
Summer Cover Crops (50 days after seeding) at PREC.
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NICHE COVER CROP CONTINUED
Results: Cover crop biomass from PREC trials is shown in Figure 1.

Figure 1. Cover crop biomass results at PREC 2010-2011.

Aboveground biomass was significantly higher for oilseed radish, buckwheat, ‘Pacific Gold’ mustard, ‘Piper’ Sorghum
X Sudangrass, ‘Cayuse’ oats, ‘Ida Gold’ mustard, and fava bean as compared to the rest of the cover crops. While
both of the mustards and oats were not tested in on-farms trials in Whatcom County, the trends was similar for the
remainder of the high-biomass producing cover crops at the PREC trials (although on some farms the biomass was

Figure 2. Number of weeds within cover crops at PREC 2010-2011.
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NICHE COVER CROP CONTINUED
was considerably higher than PREC). Those cover crops that significantly reduced in season weed count (those growing within the canopy of the cover crops) when compared to a weedy check (or a field left fallow and uncultivated) is
shown in Figure 2. With the exception of ‘Piper’ Sorghum X Sudangrass and fava bean those cover crops that produced higher biomass also significantly reduced weed emergence, survival, and growth. To give a greater scope,
we’ve also included the seed cost of these cover crops in Figure 3.

Figure 3. Seed costs of weed suppressive cover crops.

Conclusions: It is apparent from these trials that summer niche cover crops can effectively reduce weed pressure as
compared to a field left fallow. Many producers simply allow fields to run their course during gaps in cash crops
plantings. Many weeds species common to western Washington can germinate and produce seed within 50 days during summer conditions. This leads to increases in the weed seedbank and can eventually increase weed pressure in
following years. Although seeding costs (i.e. paying workers to seed a cover crop or using a grain drill to seed the cover crop) vary farm to farm, the cost of the seed is quite low (<50$/A) for those cover crops that can effectively weed
pressure. Keep in mind that we have not evaluated nor discussed other benefits (i.e. organic matter additions, disease suppression, beneficial insect activity) that using these cover crops can bring about.
Additional Resources:
WSU Online Cover Crop School: http://whatcom.wsu.edu/ag/cc/
(Click on Winter or Sumer Cover crops in the Navigation pane)
This online class includes over 16 hours of educational resources. We ask that you register and fill out the brief survey
afterwards. This class is currently free, but will likely costs money in 2013.
Summer Cover Crop Online School

Winter Cover Crop Online School
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SMALL GRAIN RESOURCES
We wanted to bring your attention to a number of websites where Dr. Steve
Jones (WSU Plant Breeding & NWREC Director) publishes his field trial results.
The website has variety trial testing from 2010-2012. To find the website either
clikc on the photo to the right or go to: http://plantbreeding.wsu.edu/
varietyTrialsWesternWA.html

WEATHER RECOUNT

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.

Lawrence
Station
Accumulated Growing Degree Days (GDD) Base
50F August 16-September 15 2012
Accumulated GDD 2012
Accumulated GDD 2011
Accumulated GDD 2010
Accumulated GDD 30-Year Average
Accumulated Monthly Precipitation
06/15/12-07/15/12
Maximum Air Temperature
06/15/12-07/15/12
Minimum Air Temperature
06/15/12-07/15/12

Nooksack
Station

Lynden Station

Ten Mile Station

346

394

333

316

1349
1251
1292
1387

1507
1296
1496
1449

1326
1224
1306
1329

1260
1100
1170
1254

0.1"

0.17"

0.23"

0.13"

92

92

91

93

35

39

35

33

WSU Whatcom County Extension
Chris Benedict & Colleen Burrows
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