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ABSTRACT. Vegetable specialty seed production is an important cropping system
of the Pacific Northwest. Production requires low acreage for high value and a
diverse list of seed crops. A survey was conducted on specialty seed crop
practitioners, including producers, crop advisors, seed industry representatives,
and researchers to understand the current weed management challenges.
Respondents were from the Willamette Valley, Central Oregon, USA, and the
Skagit Valley of Washington State, USA. Brassica crops, spinach, and radish seed
were listed as the crops with the most weed management challenges; however, a
diverse list of horticultural and vegetable crops for seed were listed,
demonstrating the diversity of production in the region. Many common
agricultural weeds were listed as challenging to manage. Most notably shepherd’s
purse and weedy Brassicaceae species were the weed species practitioners listed
most frequently. Herbicides continue to be an important tool for weed
management, and more than 90% of respondents prioritize herbicide research.
Future research should improve efficacy and reduce crop injury from herbicide
use while exploring new alternative herbicides. Herbicide resistance is also a
concern that is directly and indirectly affecting specialty seed crops, due to either
a lack of resources to monitor resistant weeds or crop rotations with agronomic
crops. Practitioners are interested in nonchemical alternatives; however, there is a
lack of research on the effect of cultural practices on weed management and on
new weed control technologies in specialty seed crop production.

ThePacific Northwest is an ideal
location for seed production
because of its Mediterranean-

type climate with mild winters and dry
summers, which allows for a reliable
production of high-quality seed sup-
ply for the world market (Rackham
2002; Schudel 1952). More than 170
specialty seed crops are grown in the
Pacific Northwest, including horti-
cultural crops such as vegetables,
cover crops, flowers, and herbs. The
specialty seed industry is estimated
to exceed 50 million USD of farm
gate value (Oregon State University
2018). More than 19 seed compa-
nies in the region will contract with
various growers to grow seed crops
(Rackham 2002).

Different regions of the Pacific
Northwest have specific environments
that allow for production of different
vegetable specialty seed crops. The im-
portant seed production regions in-
clude the Willamette Valley in western
Oregon, the Skagit Valley in northwest
Washington, theMadras area in Central
Oregon, and the Columbia Basin in
Central Washington (Rackham 2002).
The Willamette Valley is between the
Pacific Ocean coast mountain range
and the Cascade mountains on the east.
The low precipitation and humidity
during harvest time of the seed crops
allow for excellent seed quality
[Willamette Valley Specialty Seed As-
sociation (WVSSA) 2025]. The Skagit
Valley in Washington has a cool mari-
time environment with mild winters
and cool summers (Jones and Foss
2000). This is a similar climate to the
Willamette Valley, and similar biennial
and annual seed crops are produced in
these two regions (Rackham 2002).
The Central Oregon and Columbia
Basin regions are semiarid environ-
ments with dry summers and colder
dry winters. Central Oregon is domi-
nated by carrot seed production, but
parsley, onion, and garlic seed crops

are also produced there (Jefferson
County Seed Growers Association
n.d.). The Columbia Basin produces
similar seed crops to Central Oregon
but also have acreages of radish, dill,
coriander, and turnip (Columbia Ba-
sin Seed Association n.d.).

Vegetable crops do not compete
well with weeds (Al-Khatib 1995).
Therefore, weed management is a major
challenge in specialty seed production
systems (Watkins 1998). The specialty
seed industry has historically relied on
mechanical weeding, hand weeding,
and herbicide tools for weed man-
agement in specialty seed production
(Rackham 2002). As market opportuni-
ties and seed quality standards increased,
combined with reduced labor availability
and increased labor costs, the industry
have relied more heavily on herbicides
for weed control (Rackham 2002).
Chemical companies will first register
new herbicides in large acreage crops,
and specialty crops are not a priority be-
cause the returns on investment are not
met as they are in larger acreage crops,
and the risk of liability is increased with
high value crops (Fennimore andDoohan
2008). However, some herbicides get
registered in the United States on spe-
cialty crops with assistance from the US
Department of Agriculture�Interregional
Project 4 (USDA-IR4) program for
Section 3 registration or through Spe-
cial Local Need labels for specific states
that develop data and request new use
(Fennimore and Doohan 2008). Spe-
cialty seed crops are typically small acre-
age but of high value, and chemical
companies may register products where
the liability of potential crop damage is
absorbed by the producer either by sign-
ing a liability waiver or through agree-
ments between the chemical company
and grower groups on Special Local
Need labels. Chemical company rep-
resentatives that take the time to learn
and understand the specialty seed
industry have the most benefit to
producers.

This article presents the results
from a survey conducted on key indus-
try representatives of the horticul-
tural specialty seed crops in the
Pacific Northwest regarding weed
management. The aim is to under-
stand and present the current weed
management challenges in horticul-
tural specialty seed crop production
of the Pacific Northwest.
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Materials and methods
A 12-question survey was created

to address the current weed manage-
ment needs of vegetable specialty seed
production in Oregon and Washington
using Qualtrics software (Qualtrics XM,
Seattle, WA, USA) (Supplemental Ma-
terial 1). The survey link was sent by e-
mail inWinter–Spring 2025 to producer
groups and industry representatives, in-
cluding the Specialty Seed Growers of
Western Oregon e-mail list, prominent
Central Oregon seed industry represen-
tatives, Puget Sound Seed Growers As-
sociation representatives, and Columbia
Basin Seed Association representatives.
It is estimated that �125 people or
more received the survey. Survey re-
sponses were collected rom 1 Feb 2025
to 27 May 2025. Responses were ana-
lyzed and presented as percentage pro-
portions. The questions regarding crops
and weeds asked the participants to list
the top three crops where weeds are a
challenge and what top three weeds are
challenging. These data were analyzed
first by count where similar listed crops
and weeds were grouped together,
and then percent proportions were
presented (Asmus et al. 2013).

Results and discussion
In total, 21 participants responded

to the survey. The participants were
mainly from the Willamette Valley in
Oregon, five from the Skagit Valley in
Washington, and two participants from
Central Oregon. No responses from
the Columbia Basin growing region
were recorded. Thirty-three percent
of participants identified themselves
as specialty seed growers, 29% as
crop advisors, 19% as seed industry
representatives, and 19% were in ag-
ricultural research. More than 48%
of participants selected had been involved
in the specialty seed industry for 20 years
or more; 24% had 10 to 20 years, 19%
had 9 to 10 years, and 10% had 1 to
5 years in the specialty seed industry.

Survey participation had represen-
tation in the dominant seed-producing
regions of the Pacific Northwest and
experience with diverse seed crops.
Many of the participants who identi-
fied as growers produce a diverse num-
ber of seed crops over the years.
Specialty seed crops are only produced
by contracts with the seed companies,
and growers will not plant a seed crop
without being certain the seed will sell
(Rackham 2002). The crop advisors

participating in the survey may also
work with many growers and crops,
which would provide information from
a diverse scope of seed production chal-
lenges. The crop advisors are the main
personnel who deal with pest manage-
ment in the field and recommend ac-
tions to the growers. The perspective
of weed management in the field is
accurately presented in this survey
through the experience of practitioners
in the field. Nearly half of the partici-
pants had more than 20 years of experi-
ence in specialty seed crops, providing
a wealth of knowledge and history of
the industry.

The most common crops men-
tioned as weed management chal-
lenges were brassica crops such as
cabbage, kale, mustard, turnip, kohl-
rabi, and possibly others (Brassica
oleracea L., B. rapa L., and B. napus
L., and B. juncea); spinach (Spinacia
oleracea L.); and radish (Raphanus
sativus L.) (Table 1). These are com-
mon crops grown in western Oregon
and Washington and involve the most
acreage (Al-Khatib 1995; Jones and
Foss 2000; WVSSA 2025). Therefore,
it would make sense there are more
challenges because there is greater pro-
duction of these crops. However, lim-
ited herbicide options for brassicas
may also contribute to the challenge.
Only four preemergence herbicides

are available for seed crops, including
s-metolachlor, simazine, clomazone,
and trifluralin, whereas the remaining
available herbicides are grass herbi-
cides including quizalofop, fluazifop,
and sethoxydim and one postemer-
gence broadleaf option of clopyralid
(Becerra-Alvarez 2025). The avail-
ability to use the herbicides may also
depend on whether the state label of
the growing region allows it, if the
type of brassica species is tolerant,
and if plants are direct-seeded or
transplanted, thus limiting options
further (Becerra-Alvarez 2025). Beets
(Beta vulgaris L.) and cucurbit crops
such as squash, cucumber, and pumpkin
(Cucurbitaceae) were the second most
commonly listed crops with weed
management challenges (Table 1). A
diverse list of 10 other seed crops
comprising 6% were mentioned, dem-
onstrating the complexity of seed pro-
duction and the need to understand
production of various crop species
(Table 1).

When asked what weed species
were the most challenging, responses
included 26 weeds. However, the most
frequently mentioned species included
shepherd’s purse (Capsella bursa-pastoris
L.) and wild mustard (Sinapis arvensis
L.) (Table 2). Given that Brassicaceae
seed crops are major crops, it make
sense that practitioners have challenges

Table 1. The specialty seed crops with the greatest weed management challenges
in the Pacific Northwest listed by practitioners on a survey assessed in 2025i.

Crop Scientific name
Proportion of

total listings (%)

Brassicasii Various Brassica oleracea L., B. rapa L.,
B. napus L., and B. juncea

15

Spinach Spinacia oleracea L. 15
Radishiii Raphanus sativus L. 15
Beets Beta vulgaris L. 9
Cucurbits Various Cucurbitaceae species 9
Bunching onions Allium fistulosum L. 6
Flower seediv Various species 6
Carrot Daucus carota L. 6
Cover crop seedv Various species 4
Onion Allium cepa L. 4
Clover Trifolium spp. 4
Meadowfoam Limnanthes alba Benth. 2
Lettuce Lactuca sativa L. 2
Parsley Petroselinum crispum L. 2
Peas Pisum sativum L. 2
i Participants were asked, “What are the top three specialty seed crops where you face most challenges with
weed management?” The proportion presented is based on 53 total listings.
ii Brassicas may include kale, cabbage, turnip, mustards, kohlrabi, and others that are fall or spring seeded or
transplanted.
iii Includes red and hybrid radish species grown for seed.
iv Various native and nonnative flower species grown for seed.
vMay include crops such as hairy vetch, phacelia, and others.
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with weedy Brassicaceae species because
many herbicides may not control them
(Al-Khatib et al. 1995). Shepherd’s
purse was observed to be the dominant
weed species in many specialty seed
fields in the 2025 season in Willamette
Valley, which could indicate current
management is hospitable to shep-
herd’s purse, allowing it to dominate
(personal observation). Al-Khatib et al.
(1995) also reported shepherd’s purse
as a dominant weed in cabbage seed
production in western Washington.
Previous research on shepherd’s purse
competition with radish and cabbage
suggest that radish could outcompete
it, but cabbage showed greater reduc-
tions in yield (Freyman et al. 1992;
Perera and Ayres 1992). However,
these studies were on food crops and
not for seed production. Seed produc-
tion has stricter weed thresholds to
ensure high seed quality; however,
there are not many studies on the ef-
fects of weed competition on vegeta-
ble seed production crops (Watkins
1998). Additionally, the weedy Brassi-
caceae species can harbor diseases like
black rot and club root that can spread
and reduce seed yields or eliminate the
crop (Greer et al. 2023).

The nightshades (Solanum spp.)
and pigweed (Amaranthus spp.) were
mentioned by more than 10% of the to-
tal responses (Table 2). These weeds are
common broadleaf weeds in many agri-
cultural fields and common in the Pa-
cific Northwest (Peachey et al. 2004). It
is not surprising that practitioners fre-
quently mentioned these species.
The following 7% and 8% of responses

mentioned weed species with low
creeping growing habits, including
common field bindweed (Convolvu-
lus arvensis L.) and catchweed bed-
straw (Galium aparine L.) (Table 2).
These weed species are not easily con-
trolled with many herbicides, and soil
cultivation may not be effective or
could even spread them, allowing
them to persist in agricultural fields
(Davis et al. 2018; Defelice 2002).
Common groundsel (Senecio vulga-
ris L.) and common lambsquarters
(Chenopodium album L.) were both
mentioned by 5% of respondents as
common troublesome broadleaf weeds
in agricultural fields and they are signif-
icant competitors to vegetable crops
(Grundy et al. 2004). Finally, 3% of re-
sponses were perennial weeds, includ-
ing Russian thistle (Salsola tragus L.),
smartweed (Persicaria spp.), and yel-
low nutsedge (Cyperus esculentus L.)
(Table 2). The minimal requirements
for survival and persistent nature of
perennial weeds allow them to con-
tinue challenging management ef-
forts for various years in one field.

The participants were asked three
questions specific to their weed manage-
ment efforts. The biggest challenge to
weed management participants men-
tioned was the limited available herbi-
cide options (Table 3). More than half
of participants indicated weeds to be of
most concern during the spring growth
and at harvest than at crop establish-
ment (Table 3). Herbicides were the
most used tool for weed management,
followed by cultivation and hand weed-
ing (Table 3). This may indicate that

herbicides available at crop establish-
ment may be effective; however, the soil
residual does not persist long enough to
provide season-long control. More than
70% of participants indicated new
preemergence herbicides or herbicides
with soil residual activity would benefit
production systems (Table 3). The
agronomic practice of starting with a
clean, weed-free field and staying
clean by overlaying soil residual her-
bicides has been successful in agro-
nomic crops for herbicide-resistance
management (Osterholt et al. 2019).
Vegetable specialty seed crop produc-
tion systems could benefit from simi-
lar practices with the addition of new
herbicides. The lack of available herbi-
cide options makes weed management
challenging, and new options could im-
prove weed control (Becerra-Alvarez
2025).

Interestingly, 71% of respondents
selected herbicide crop injury as a chal-
lenge in their production systems (Table
3). It is unclear whether the concern is
from registered products on the seed
crops or from herbicide carryover from
previous crops. However, given the di-
versity of crops, conducting herbicide
research that understands herbicide in-
jury on various crops and cultivars will
be important to provide practitioners
with the knowledge to use products ef-
fectively and prevent injury in the field.
Horticultural specialty seed crops are ro-
tated on fields with agronomic crops
such as grass seed, field corn, and wheat
from year to year (Boyd et al. 2022;
Rackham 2002). Understanding the
herbicide residual carryover in different
environments will also be useful informa-
tion for practitioners, especially as new
herbicide compounds for agronomic
crops become available.

Although herbicides are a critical
tool in specialty seed production to
achieve high-quality products, practi-
tioners are interested in nonchemical
or certified organic options that are ef-
fective (Table 3). Hand weeding is an
available option; however, the recent
increase in labor costs and personnel
shortages make it more challenging
than ever to use this tool (Fennimore
and Cutulle 2019). New technology
such as smart cultivators, smart sprayers,
laser weeders, or electric weeders may
hold potential in the specialty seed
crops. However, given the diversity of
crops in the Pacific Northwest, the tech-
nology must be useful for many crops

Table 2. The 10 most listed weed species with greatest management efforts to
Pacific Northwest specialty seed crop practitioners listed on a survey assessed in
2025i.

Common name Scientific name
Proportion of

total listings (%)

Shepherd’s purseii Capsella bursa-pastoris L. 15
Wild mustardii Sinapis arvensis L.
Nightshades Solanum spp. 13
Pigweeds Amaranthus spp. 10
Common field bindweed Convolvulus arvensis L. 8
Catchweed bedstraw Galium aparine L. 7
Common groundsel Senecio vulgaris L. 5
Common lambsquarters Chenopodium album L. 5
Russian thistle Salsola tragus L. 3
Smartweed Persicaria spp. 3
Yellow nutsedge Cyperus esculentus L. 3
i Participants where asked, “What weed species are you struggling most with to control in the specialty
seed crops listed above? List top three weed species.” The proportion presented is based on 60 total
listings.
ii Weedy Brassicaceae species were grouped together as one count.
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to be cost-effective. The evaluation of
these technologies by University Exten-
sions in specialty seed crops would be
useful for producers to learn whether
such technologies would be good invest-
ments. Crop rotation and cover cropping
are common practices that may offer
weed management benefits (Table 3).
However, there is a lack of research on
their effect on weed management in the
region’s diverse cropping systems.

Herbicide resistance has been an
increasing concern in the Pacific
Northwest (Pacific Northwest Herbicide
Resistance Initiative 2024), particularly
in agronomic crops; however, horticul-
tural crops have also been directly or in-
directly affected (Boyd et al. 2022). In
this survey, 14% of participants selected
herbicide resistance as a concern in their

management efforts (Table 3). Of the
weed species listed in Table 2, common
groundsel, common lambsquarters, pig-
weeds, and Russian thistle have recorded
or suspected herbicide resistance in
the Pacific Northwest in agronomic
crops (Becerra-Alvarez and Ribeiro
2025). Suspected resistance of common
groundsel in Central Oregon has been
ongoing, but the lack of resources to
monitor has prevented confirmation of
any suspicions (Spring J, personal com-
munication, Central Oregon Seed Inc.).
Additionally, in the Willamette Valley,
herbicide resistance in Italian ryegrass
(Lolium perenne ssp. multiflorum) has
been increasing in the grass seed indus-
try and affecting the vegetable seed
crops when the fields are rotated
(Boyd et al. 2022). Currently, producers

will use hand-weeding labor to remove
the ryegrass-resistant biotypes to ensure
seed quality when they can afford it and
if it is available.

Conclusions
The producers and crop advisors

who work in specialty seed crop pro-
duction must manage diverse crop
portfolios and rotations to implement
adequate weed management appro-
priately. Weedy Brassicaceae species
including shepherd’s purse are the
greatest concern for practitioners. The
weed species listed by the participants
will help direct future research in the
specialty seed production systems. Her-
bicides are the major tool to achieve
adequate yields and high seed quality.
Continuing herbicide research will be
important to improve current practices
and investigate new potential herbi-
cides to introduce to different specialty
seed crops. New weed control technolo-
gies may provide effective nonchemical
alternatives in specialty seed production;
however, regional research on efficacy
and cost-effectiveness is needed. There
is a need to improve knowledge in crop
rotation and cover crop management
for weed control in specialty seed crops.
The monitoring of herbicide-resistant
weed populations in specialty seed crop
production would help improve holistic
crop management efforts.
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