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The nursery industry plays a critical role in Oregon's economy. An increase in

wood-boring insect, or borer, activity has impacted the industry. The goal of this

research is to determine key borer species in the nursery industry, flight times so targeted

spray schedules can be established, and assess grower knowledge of borer issues and

their management. Ambrosia beetles were found to be important with focus on three key

species: Monarthrum scutellare (LeConte), Xyleborus dispar (F.), and Xyleborinus

saxesenii (Ratzeburg). Flight times were monitored from 7 May 2003 to 3 September

2003 and 18 February 2004 to 1 September 2004, using Lindgren funnel traps. The

greatest number of ambrosia beetles for all species peaked in April, with a later peak in

June for X saxesenii. The greatest number of specimens collected was X saxesenii. All

species combined, a greater number of ambrosia beetles were trapped in 2003 than in

2004. A survey ofgrowers in the Willamette Valley indicates that retail container

operations spend more money on control than wholesale field growers. The average loss

of trees was greater in 2003 than in 2004. Both retail and wholesale growers feel that

ambrosia beetles are of equal importance. Well managed crops, with respect to irrigation

and soil compaction, are the best defense against ambrosia beetles.
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Introduction

Willamette Valley nursery industry

The Northwest is one of the most diverse agricultural areas in the United States.

Over 170 agricultural commodities are grown in the Willamette Valley (UDSA-OASS

2003). The majority of these goods are exported to other states and countries, making

agriculture an essential part of many Oregonians lives.

The nursery industry plays a key role in the agricultural marketplace. Nursery

crops have been ranked Oregon's number one agricultural commodity. Net sales for

nursery and greenhouse industries were $727 million in 2002 and $779 million in 2003

(USDA-OASS 2002, 2003). The ability for nursery production to flourish is due to the

Willamette Valley's climate and its diversity of soils. The majority of the country

experiences cold dry winters and/or hot dry summers, which cause stress for nursery

crops. In contrast, the Willamette Valley, with moderate winters and cool dry summers,

is an ideal location to grow a diversity of nursery crops. The other characteristic of the

valley that allows for a diverse production of quality crops is the variety of soil types.

Areas that contain high percentages of sand, or sandy soil textures, create excellent

bareroot operations. Sandy soils fall easily off roots, limiting the amount of soil shipped

out of the field. Soils with high percentages of clay provide the soil structure necessary

for balled and burlapped productions. Clay soils stick to roots and create a root ball that

is easily burlapped. Soils that may not be adequate for either of these types of production

allow for container production. Regardless of production method, Oregon has a



0

reputation for producing high quality nursery crops. Some of the more popular crops

grown are shade trees, which are shipped locally, regionally, and primarily nationally.

A problem emerges

Oregon ships many species of shade trees to Tennessee. In the late 1990s

Tennessee nursery operations began noticing large populations of flathead borers

(Coleoptera: Buprestidae) in their trees. Producers that purchase tree transplants from

different regions in the country often cite the tree supplier as the source for a sudden

outbreak of damage on their newly planted trees. Although it is conceivable that borers

could be transported with tree shipments, it is more likely that borers are already

established at the destination site. A thorough survey of borers attacking trees in

different regions can establish if endemic borers are responsible for tree attacks or if

species are being imported from different areas. In an effort to determine the source of

this population a collaborative project was implemented.

During the 2001 growing season, preliminary data was collected on different

methods for trapping flatheaded borers at the Tennessee State University Nursery Crop

Research Station (TSU-NCRS) in Tennessee. Lindgren funnel traps (Lindgren 1983) and

panel traps were tested. Ethanol was chosen as bait for the Lindgren funnel traps

(Lindgren 1983) in the form of slow release ethanol (2 mg/d) (Pherotech, Inc., Canada).

When crops become stressed they release ethanol, a volatile product of anaerobic

metabolism of plant material. Kairomones are substances that are released by an

organism and are beneficial for the organism attracted but detrimental for the organism

releasing the substance. Ethanol is a kairomone for crops because it attracts colonizing
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female beetles. Funnel traps did not collect significant populations of flatheaded borers

in Tennessee.

A sticky trap simulating a sapling tree was also tested in 2001. The sticky traps

were highly effective at capturing multiple species of flatheaded borers, including the

flatheaded appletree borer (Chrysobothrisfemorata (Olivier)), a species of primary

concern in Tennessee.

Tennessee and Oregon combine forces

In 2003 both TSU-NCRS, and Oregon State University North Willamette

Research and Extension Center (NWREC), monitored flatheaded borers using Lindgren

Funnel traps (Lindgren 1983) and the newly developed panel traps. A total of 14

flatheaded borers, both flatheaded cedar borers (Chrysobothris nixa (Horn)) and pacific

flatheaded borers (C. mali (Horn)) were caught on traps over the season at the NWREC.

No flatheaded appletree borers were trapped. It was concluded that populations of

flatheaded borers were not significant in Oregon nor were they the source of attacks in

Tennessee.

A shift in focus

In 2003 the NWREC received multiple calls from growers in the Willamette

Valley, with reports of pinholes in the trunks of shade trees, wilting branches, and

eventually death of the trees. These reports were indicative of ambrosia beetle

(Coleoptera: Curculioidae: Scolytinae) attacks. For the remainder of 2003 and 2004

Oregon researchers focused on ambrosia beetles.
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Ambrosia beetles are difficult to control. There are currently no prescribed

methods for managing trees once infested. Nursery crops are sold for landscaping,

making its aesthetic value of utmost importance. Since ambrosia beetles bore into the

trunks of trees leaving pinholes, the aesthetic value of the tree is lost, therefore making

the product unmarketable. Once ambrosia beetles have attacked trees there is no way to

recover the trees between external and internal damages, and growers must call it a loss.

Preliminary collections indicate multiple species of ambrosia beetles were

affecting nursery crops. Little research has been conducted on ambrosia beetles in the

Willamette Valley and when they are problematic for nurserymen. Development of

insects is based on degree days, which correlate to temperature accumulation. Ambrosia

beetles begin to accumulate degree days when temperatures reach 18-20 C (Mani 1992).

Research conducted outside of Oregon indicates that flight times for ambrosia beetles

start in March and April (Chamberlin 1939, Oliver 2001), however, observations from

growers in Willamette Valley indicate that flights begin in early February.
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Ambrosia beetles

Ambrosia beetles are a trophic group that carry and cultivate a fungus on which

they feed. A special structure called mycetangia stores fungi and introduces it to new

galleries as they are bored (Solomon 1995). There are approximately 3,400 described

species of ambrosia beetles spanning ten tribes. Adults are small, compact and

cylindrical. Eggs are laid in galleries, which are dug deep into the xylem and blooming

with ambrosia fungus the female has cultivated (Farrell 2001). Ambrosia beetles do not

feed on their hosts but instead the fungus they cultivate; therefore wide arrays of hosts are

suitable (Farrell 2001, Solomon 1995). Hosts that are most common in Oregon include

deciduous trees in the following genera: Prunus, Fraxinus, Quercus, Magnolia, and

Castenea. Ambrosia beetles that appear to be of importance to Oregon's Willamette

Valley nursery industry include: Monarthrum scutlellare (LeConte), Xyleborus dispar

(F.), and Xyleborinus saxesenii (Ratzeburg).

Oak ambrosia beetle (Monarthrum scutlellare (LeConte))

Monarthrum scutlellare was first described by LeConte. It is native to the North

America and its habitat range is along the West Coast from British Columbia to Southern

California (Furniss 1977, Chamberlin 1939). Primary hosts for M. scutellare (LeConte)

are members of the genus Quercus. It is 3.5- 4.1 mm in length and about a third as wide.

Color transitions from brown at the head to blackish at the elytral apex. Males are

identified by a deep declivity at the elytral apex, and females by a piano-convex elytral



apex (Fig. 1). Unlike the majority of ambrosia beetles, the male is pioneering and creates

the main gallery (Chamberlin 1939). The female (Fig. 2) follows and creates the galleries

where she will lay eggs. Monarthrum scutellare (LeConte) is bivoltine with two

generations per year. It is becoming a greater concern because of recent epidemics with

Sudden Oak Death, Phytopthera ramorum (Werres) (McPherson 2000, Svihra 2000) and

it possible association with transporting the disease.

European shot-hole borer (Xyleborus dispar (Fabricus))

Fabricus originally described the ambrosia beetle Xyleborus dispar in 1792

(Bright 1968). Various name changes have been applied to this species but its current

valid name is X. dispar (F.). It is an exotic species to North America and was introduced

from Europe. It was first reported in Massachusetts in 1816 (Solomon 1995). It has a

geographic range in the U.S. along the East and West Coasts but has not appeared in the

Mid-Western States (Solomon 1995, Bright 1968). Xyleborus dispar (F.) is sexually

dimorphic, which means the female and male differ in appearance. Females are 2.8-3.7

mm long and about half as wide (Figs. 3 and 4). They are dark brown to black and are

cylindrical. Males are easily distinguished from females as they are much shorter and

compact (Fig. 5). Males are also dark brown to black and differ from females, as they are

flightless. Beetles overwinter in galleries and emerge in late March to April. The female

beetle mates with the flightless male before emerging to find a suitable host for the next

generation. Once a host is found the female bores the main gallery. Vertical galleries are

bored and eggs lay in each gallery in clusters of 6-45. Ovipostion (egg lying) is complete
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by late June and eggs hatch 2-3 weeks later (Bhagwandin 1992, Solomon 1995).

Xyleborus dispar (F.) is univoltine, with one generation per year.

Lesser shot-hole borer (Xyleborinus saxesenii (Ratzeburg))

Ratzeburg first described Xyleborinus saxesenii in 1837. It has also undergone

several name changes and is also referenced as Xyleborus saxesenii (Ratzeburg) in many

publications in the US and Germany (Rauleder 2003, Batra 1967, Bright 1968). Like X.

dispar (F.), X. saxesenii (Ratzeburg) is also an exotic species originating in Europe. Its

geographic range is much greater, and encompasses most of North America and it is

distributed worldwide in temperate climates (Bright 1966, Solomon 1995). Females are

1.9-2.4 mm, and males slightly smaller (Fig. 6). Both are long and cylindrical and are

dark brown to black. Initial flights occur around 18° C or in mid-February and continue

through late fall. Females may mate with males prior to emergence or unmated females

may produce several males to mate with and produce female offspring (Solomon 1995).

Females lay eggs in enlarged burrows where an average of 21 beetles develop, the vast

majority female. Xyleborinus saxesenii (Ratzeburg) is multivoltine, with upwards of five

generations per year given the right environmental conditions (Solomon 1995). In

Oregon X. saxesenii (Ratzeburg) has two generation per year (Chamberlin 1939).
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Objectives

The objectives of this research were to determine key borer species in the nursery

industry, to determine flight times so targeted spray schedules could be established, and

to assess grower knowledge of borer issues and their management.



0

I,

Materials and Methods

Borer survey

Sampling for scolyitnes and buprestids was conducted in 2003 to determine which

borers were in greater number equating most important. Beetles were initially identified

by the Oregon Department of Agriculture and placed in a reference collection at the

NWREC.

Flatheaded (Buprestidae) borer survey

Buprestid sampling was done with panel traps; strips of wallpaper 4.5 cm wide by

100.0 cm long, painted in magenta or purple. Strips were folded and stapled to form a

pocket. Strips were placed over 2.0 mm metal rods hammered in the ground. Colored

strips were arranged in a randomized complete block design (n=20). Strips were labeled

and coated with Peststik (Phytotronics, Earth City, MO). Panel traps were changed

weekly starting on 1 March 2003 till 15 September 2003. Buprestids were identified and

preserved.

Ambrosia beetle (Scolytine) survey

Scolytine sampling was conducted with Lindgren funnel traps (8 funnels)

(Lindgren 1983). Four traps were placed a nursery sites within a 40 mile radius of the

NWREC. Three traps were baited with slow release ethanol (2 mg/d) (Pherotech Inc.,

Canada) and one was a non-baited control. Traps were checked weekly from 7 May 2003

to 3 September 2003, and specimens counted and identified. Traps were placed in

proximity to Prunus, Quercus and Fraxinus, or refuse piles.
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Sampling in 2004 consisted of eight slow release ethanol (2 mg/d) (Pherotech

Inc., Canada) Lindgren funnel traps (8 funnels) (Lindgren 1983) and one non-baited

control. Traps were placed in proximity to Prunus, Quercus, and Fraxinus, or refuse

piles. Sample sites in 2004 were within a 75 mile radius of the NWREC. The sites from

2003 were included in the 2004 trap sites. Traps were checked on a weekly basis starting

18 February 2004 till 1 September 2004.

Grower survey

Interviews were conducted in 2004 with nursery growers in the Willamette

Valley. Sample sites ranged from Forest Grove, east to Boring, and from Portland, south

of Corvallis. Growers were randomly selected and placed in two categories: wholesale or

retail. Interviews were conducted anonymously and given a code number for reference.

A standard set of questions was asked about the nursery operation (Appendix A).

Question included size and scope of nursery, quantity of trees, borer management

program, knowledge of borers, and product loss due to borers, cost of borer management,

and knowledge of resources for borer management. Data from the grower survey was

analyzed with analysis of variance to compare all the measured variables with respect to

the types of nursery operations and styles of production. Data was analyzed with SAS

v.8 (The SAS Institute, Cary, NC).



Results

In 2003 scolytine numbers are greater than Buprestid numbers in the Willamette

Valley. Scolytines became the focus with specific interest in ambrosia beetle due to the

large volume of calls from nursery operators. The greatest number of ambrosia beetles

peaked in the middle of April for all species (Fig. 7). Xyleborinus saxesenii (Ratzeburg)

was most prevalent throughout the 2003 season with one distinct peak in early June. The

greatest number of beetles in 2004 peaked in the middle of April and the middle of June.

Xyleborinus saxesenii (Ratzeburg) was again most prevalent in 2004 (Fig. 8).

Results from the interviews indicated that the average cost of control for ambrosia

beetles is statistically different between field grown trees and container trees. Retail

container growers spend more money, $91.89 per acre, on control for containers than

wholesale field growers spend, $1.35 per acre. This value, however, is not statistically

different from the amount that wholesale growers spend on control in their container

crops, $60.34 per acre. The amount that wholesale growers spend on control for their

container crops is not statistically different from the amount they spend on their field

grown trees (Fig. 9).

The average loss of trees in 2003 was greater than the average loss of trees in

2004, for both wholesale and retail nurseries. These values, however, represent a trend,

not a statistic (Fig. 10).

On average retail growers rated ambrosia beetles a 3.9 out of 5.0 with 0.0 being

not important with concern to management and 5.0 being very important with concern to

management. Wholesale growers on average rated ambrosia beetles a 3.5 out of 5.0.

I
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Growers felt that ambrosia beetles were of equal importance whether they were in the

retail or wholesale side of production (Figure 11).
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Discussion

Retail container nursery operations in the Willamette Valley spend more money

in an effort to control ambrosia beetles than wholesale field operations. This is due to

many factors, including initial investment of trees. Container crops are worth more than

field crops, so growers may be willing to spend more maintain their marketability.

Wholesale growers that have field crops figure in a loss so extra trees are planted to

compensate. As far as trees per acre, it is easier to grow a greater volume of trees in a

field than in a container yard. A treatment area of the same size, one with field trees and

one with containers, results in the same cost for growers, however, fewer trees are treated

in the container area for the same cost.

More trees were lost in 2003 than in 2004 due to borers. In 2003, a greater

number of ambrosia beetles were caught in traps during a shorter trapping season. This

greater loss in 2003 could be contributed to the greater population; however, other factors

affect populations, most importantly climate.

Retail and wholesale growers felt that ambrosia beetles were of equal importance.

It is important to know that regardless of the operation, growers feel that ambrosia beetles

are having the same impact on their operations.

Both retail and wholesale growers also felt a need for additional resources

concerning ambrosia beetle management. The following actions in a management plan

will help prevent ambrosia beetle infestations.

I
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Healthy trees

The most important step any grower can take is to prevent beetles from infesting

crops in the first place. Growers should strive to have well managed crops to maintain

Oregon's reputation for quality nursery crops and to prevent insect damage. This can be

done through several relatively inexpensive and effective methods. Foremost is the

growth of healthy trees that are under minimal stress from abiotic and biotic factors.

Most ambrosia beetles prefer weakened, injured, or dying tress; however, if beetle

populations are high enough healthy trees may be attacked. Irrigating during periods of

drought will help develop a strong root system and increase tree vigor. Excessive

irrigation can be detrimental, as it limits the amount of available oxygen to roots (Svihra

2000). Limiting soil compaction around roots is also essential for proper root

development. Disease management should be a priority, as diseases cause stress.

Excessive growth can also cause a tree to become stressed. It is difficult to identify

sources and levels of stress, but managing crops for their specific needs is a start to limit

stresses.

Monitoring

A survey of damages to trees should be done to determine species present. Trees

should be observed for sap stains, holes in the bark, blistered, peeling or spongy bark

areas, especially on plants that are stressed or have been subjected to injury.

Observations are probably one of the most important steps as well as the most difficult.

By surveying the pest situation a grower may be able to identify the pest. Samples of

infected plants and borers should be taken for further lab analysis and expert opinion.

I
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This will allow growers to implement a control tactic sooner, hence increasing the

effectiveness of the management decision.

Infestations

If infestation does occur trees should be removed immediately and destroyed.

Remaining trees should be protected. Effective disposal of material can be achieved by

burning trees thoroughly. Chipping may not serve to destroy certain life stages. Refuse

piles that are composted, poorly burned, or ignored will only perpetuate infestations.

Research indicates that trunk drenches of permethrin can be effective if applied at the

appropriate time (Svihra 2004). Appropriate timing is just prior to flight of beetles, and

then reapplication throughout flight periods. Applications should only be reapplied at

intervals specified on the chemical label. Excessive sprays do not benefit operations or

the environment.

Integrated management tools

Lindgren funnel traps (Lindgren 1983), used for monitoring, are an essential

resource for ambrosia beetle management. Eradication is not a viable option; however,

preventing population from reaching economic thresholds is feasible. Lindgren funnel

traps (Lindgren 1983) not only allow for monitoring but will also prove to be useful

population reduction tools. Switzerland has registered a similar ethanol baited trap for

ambrosia beetle control (Mani 1992). Strategically placed Lindgren funnel traps

(Lindgren 1983) at a high enough ratio have also been effective in lowering losses of

trees to ambrosia beetles in a nursery in the Willamette Valley.
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Some natural products may be beneficial in reducing population. Research

indicates that ambrosia beetles fed diets high in ascorbic acid compounds fail to produce

progeny (Bridges 1977). If high enough concentrations of ascorbic acid compounds

could be sprayed on trees and absorbed by vascular tissue or ambrosial fugi, pioneering

females would not be able to reproduce, slowly lowering populations.

The use of insects to manage other insect populations, by way of paratization or

predation may become a viable option for ambrosia beetle management. Research

indicates that ambrosia beetles have predators. Two species of predator for X. saxesenii

have been found in galleries, (Coleoptera: Colydiidae) Colydium lineola (Say) and

(Coleoptera: Cleridae) Enoclerus sphegeus (Fabricus), two predaceous beetle species

(Solomon 1995) although little research has been conducted on ambrosia beetle

paratization.

Nursery growers must have access to materials that will allow them to continue a

viable business. Oregon's Willamette Valley is the hub for nursery crop production and

plays an important role. The survival of the nursery industry depends on the management

of nursery crops. Proper management will only occur when resources are available for

growers to make effective decisions. Hopefully this text has given some insight to those

in need of sustainable and effective methods of ambrosia beetle control.
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Figure 1. Monarthrum scutellare- Male approximately 3.0 mm long

Photo courtesy of James LaBonte Oregon Department of Agriculture
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Figure 2. Monarthrum scutellare- Female approximately 3.0 mm long

Photo courtesy of James LaBonte Oregon Department of Agriculture
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Figure 3. Xyleborus dispar- Female approximately 3.0 mm long

Photo courtesy of James LaBonte Oregon Department of Agriculture
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Figure 6. Xyleborinus saxesenii-Female approximately 2.0 mm long

Photo courtesy of James LaBonte Oregon Department of Agriculture



— I I I I• IR I
I I I I I I I I

Figure 7. Flight times for three key species of ambrosia beetles (Coleoptera:
Curculioidae: Scolytinae: Monarthrum scutelllare, Xyleborus dispar, Xyleborinus
saxesenii) in the upper Willamette Valley in 2003 (n=4).
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Figure 8. Flight times for three key species of ambrosia beetles (Coleoptera:
Curculioidae: Scolytinae: Monarthrum scutelllare, Xyleborus dispar, Xyleborinus
saxesenii) in the upper Willamette Valley in 2004 (n=9).
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Figure 9. Cost of control for ambrosia beetles in retail and wholesale operations in the
upper Willamette Valley both in containers and field crops (n=25).
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Figure 10. The loss of trees in retail and wholesale nurseries in the upper Willamette
Valley in 2003 and 2004 due to ambrosia beetles (n=25).
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Figure 11. The importance of ambrosia beetles to retail and wholesale nursery growers in
the upper Willamette Valley on a scale of 0 to 5 with 0 being not important and 5 being
very important (n=25).
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Questions

Site

Interview Number

1. How many acres is your nursery?,

2. What type of nursery? Wholesale Retail Re-sale

3. Do you receive stock from other nurseries?.

Local Regional National

4. How many Prunus (Plums/Cherries), Fraxinus (Ash), Quercus (Oaks) trees do you
have?

5. Do you have a spray program for Prunus (Plums/Cherries), Fraxinus (Ash), Quercus
(Oaks)?

6. Considering the genera Prunus only, the following questions pertain to insect
management.

7. How are these trees grown: field, container (size), pot-in-pot?

8. Do you scout these trees for insect pests?

Do you scout these trees for boring insects specifically?

If so, when (time of year) and how often?

10. Do you have a routine spray program for borers?

If so, which product(s) do you use?

11. Do you use hormones, pheromones, or mating disruptors for control?



0

12. Do you use any other form of insect control/repellant?

13. Are you familiar with any of the following:

Xyleborus dispar (European Shot-hole Borer) Xyleborinus saxesenii

Monarthrum scutellare( oak ambrosia beetle) Ambrosia Beetle

14. Have you experienced any of these wood boring beetles in your
nursery?,

15. Do you know what species of beetle it was?

16. What stock was it in?

17. What was the number of trees lost due to borers in 2003 2004 ?

How much is each tree worth?

18. How much have you spent due to the borers?
Control costs?
Monitoring?,

19. What resources have you used concerning borers? Internet, Books, Extension, Pest
Consulting Services

20. Are there enough resources for you concerning borer management?

21. Do you consider wood boring beetles of great importance to the nursery industry?

Always Sometimes Rarely Never Not Sure

22. Would you like to see more research on wood boring beetles and their management
done?

23. Other Questions or Discussion:
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Wind in the willow herb
spells trouble for growers

Text and Photos by Eryn Cramer and James Altland

This article describes the biology
and control of a major weed problem
in Oregon nurseries and is the culmina-
tion of research by one of our student
interns from Oregon State University.
Eryn Cramer conducted the research
presented in this article, and she wrote
most of the background information
relevant to this weed's prevalence in
container culture.

Epilobium ciliatum is in the
evening primrose family (Onagraceae).
It is one of the most difficult weeds to
control in container crops and is
among the top five weed species in
Oregon nurseries. Its seeds are dis-
persed via wind, it germinates rapidly,
it grows vigorously, and few herbicides
provide effective control. This article
will discuss the nomenclature, biology
and effective control of this weed.

Name confusion
Epilobium ciliatum gets its name

from the Greek word epi, which means
"upon," and lobos, which means "pod."
The Greek roots describe the flower of
the plant that surmounts the podlike
ovary. Ciliatum, also Greek in origin,
means "fringed with hairs" and is char-
acteristic of the pubescence that lines
the stem and inflorescence. Other Latin
synonyms for E. ciliatum are E. wat-
sonii and E. adenocaulon, but all refer
to the same species.

E. ciliatum is commonly, but
wrongly, referred to as fireweed. Most
authorities agree it should be called
northern willow herb. Common plant
names vary from region to region and,
as a result, are notorious for causing
confusion; this is no exception. E. cilia-
tum is also known by the common
names hairy willow herb, slender wil-
low herb and fringed willow herb,
depending on the region where it is
found.

The common name "fireweed" is
30 APRIL 2005 . DIGGER

more accurate in reference to E.
angustifolium. It is also common in
the Pacific Northwest, although not in
nursery production. Fireweed is a
familiar and beautiful plant along
many Oregon roadsides and forests.

wind dispersal. Seed dissemination
occurs from June to September. Wind
dispersal mandates excellent sanitation
for controlling this weed. Eliminate
any plants growing in noncrop areas
in and around the nursery. Northern
willow herb establishes readily in
coarse gravel beneath containers.
Hand-weed or use postemergent her-
bicides to eliminate these plants; do
not allow them to mature and disperse
seed.

The container environment pro-
vides an ideal site for germination.
Research by Myerscough and
Whitehead (1966) thoroughly docu-
mented the factors that affect germina-

Eryn Cramer, an Oregon State University undergraduate honors student, presented her research at a
weed science meeting in Washington, D.C.

The focus of this article is the
troublesome E. ciliatum, or northern
willow herb.

Establishment from seed
The seeds of northern willow herb

develop in long pubescent capsules
about 3 cm in length. The seeds are
attached to a tuft of hair, which aids in

tion and establishment of this weed.
Seeds can germinate in low-light con-
ditions, making them well adapted to
germination under the canopy of con-
tainer crops. Seeds can germinate over
a range of temperatures from 40 to 86
degrees F, although germination is
more rapid in warmer conditions. This
allows germination to occur virtually
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year-round in Oregon container
nurseries.

We conducted a simple trial at the
research station to determine how
quickly seeds germinate after sowing.
After collecting seeds that matured on
plants growing in the nearby land-
scape, we immediately sowed them in
containers under overhead irrigation
located in either full sun, under shade
or within a retractable-roof green-
house. Germination occurred in just
four days in full sun and in less than
seven days in the other sites.

Recently potted containers are
highly susceptible to infestation from
this weed. Herbicides should be
applied soon after potting (within
three to five days). Waiting more than
one week provides ample time for
containers to become infested with
wind-borne seed and for germination
of those seeds to occur. Herbicide

.application soon after potting is espe-
cially important during mid- to late
summer when plants are actively dis-
seminating seeds.

Plant structure and growth
Northern willow herb is a perenni-

al weed that is simple and upright.
Mature plants grow 3 to 5 feet in
height. Unlike many other container
weeds, northern willow herb can
quickly outgrow many container-
grown perennials and shrubs. The
weed overshadows and shades the
ornamental crop, reducing its size. An
aggressive northern willow herb pop-
ulation devastated a lavender crop at
the North Willamette Research &
Extension Center. The weed outgrew
the lavender, stunted its growth and
accelerated a foliar blight.

Northern willow herb grows equal-
ly well in full sun and shaded condi-
tions. Research has shown that shoot
growth is similar in 0 to 57 percent

ade.
E. ciliatum produces a rosette as

an overwintering structure. It may also
produce turions, a type of hibernation
bud, in the fall. It is common to see
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Seeded'0 days after SeededTo days°aher
herbicide application herbicide application

Rate Weed SDW

Obraue) number (9)

Weed SOW'
number (g)

Broadstar 50 10.5 00 15.8 0.9

Kansel 160- 14.7 7.5 9.0 11.1

OH2 100 12.3 4.2 9.2 0.3

Pendulum 200 12.2 0 4 12.3 0.7

PrePair 150 0.20.2 0.0 3.5 0.0

Regal 0-0 100 9.7 7.3 9.7 1.4

Regal Star 200 8.2 6.2 13.5 - 0.2

RegalKade 200_ 9.3- _ 67- 7.7 2.3

Ra nstar 200 .7I 0.0

RoutT 100 9.2 4.5 13.0 0.4

Snapshot 200 9.5 16.7 10.2 9.0

A onttp ted2on' o' 4 0 20'; 57 4.6, ' r,

Seeded 0 days after
herbicide application

I Herbicide Rate Weed SDW'
Crime) number (g)

RegalKade 1.5 10.3

Ronstar 4 2.2

_Rout 3 9,0

Devrinol + Gallery 1"+12r 11.5

Factor + Gallery 1+1.5 8.5

Surflan + Gallery 1+4 67
Devrinpl 12 13.3

Factor 1.5 9.2

Sdan 4 8.0

Gallery 1 14.2

bntrol 15.5

14.3

3.5

142
2.6

15.1

-Seeded 30 days after
herbicide application

Weed SDW

number (9)

7.7 1.5

5.5 0.8

8.7

6.8 0.8

7.8 0.6

_16.0 0.9

7.2
_

1.2

8.3 -T u
8.2 2.1....._..._

9.3 2.8 , J?

0.2

0.0

1.4

11.0

0.4 1.4

13.4

Nontreated

TABLE 1.

Northern willow herb control with granular herbicides when seeds are applied 0 or 30 days

after herbicide application.

these over-wintering structures in
gravel container yards during the win-
ter. As soon as weather warms in the
spring, these rosettes bolt quickly into
a tall stem with a flush of lush green
to purple foliage. Remove these plants
during the slow winter months before
they bolt and produce more seed.

Control with granular
herbicides: An evaluation

Most herbicides come in granular
and sprayable formulations. Granular
formulations are more common in con-
tainer production due to their broad
range of safety. An experiment at the
research station evaluated 11 of the
most popular granular herbicides for
controlling northern willow herb.

Trade gallon containers were filled
with 100 percent Douglas fir bark
amended with Osmocote and
Micromax. Containers were treated
with the herbicides and rates listed in
Table 1. Rates were based on the max-
imum-labeled rate for each product.
Herbicides were incorporated with a
half-inch of water immediately after
application. Containers were irrigated
daily thereafter with half-inch irrigation
per day using overhead sprinklers.
Seeds were applied to one group of
containers immediately after herbicide
application and to another group of
containers 30 days after herbicide
application. Applying weed seeds 30
days after herbicide application
demonstrated how effective herbicides
are in preventing weed establishment
long after herbicide application.

Control was evaluated 60 days
after herbicide application and report-
ed in Table 1. Control was measured
by counting the number of weeds
and then by measuring the dry
weight of weeds in each container
(hereafter termed shoot dry weight, or
SDW).

When seeds were applied immedi-
ately after herbicide application,
Ronstar and PrePair provided the most
effective control in terms of reducing
weed number and SDW. Nontreated

'Shoot Dry Weight All data collected 60 days after herbicide application.

TABLE 2.
Northern willow herb control with some granular and sprayed herbicides when seeds are

applied 0 or 30 days after herbicide application.

. Shoot Dry Weight

control pots had fewer weed numbers
than most herbicides; however, this is
likely because the weeds grew so
large that several of the largest weeds
outgrew the others. Despite relatively
high germination numbers, Pendulum
and Regal 0-0 greatly reduced SDW.

All data collected 60 days after herbicide application.

In this situation, the seeds germinated
but were so poorly stunted that they
failed to grow beyond the cotyledon
stage. Regardless of high germination
numbers, the apparent level of control
provided by Pendulum and Regal 0-0

34
32 APRIL2005 A DIGGER



rr{

Northern willow-t erbllts
.y'i'ow 3 to 5°feet tall sh;iing

nd,stunting ntal
s grog 1

. .y o

}

ra
r.. 5rasl ;'SiA a '

R
r

Ln
e//alum foliage is opposite;

settated andpt l$ green In,color

attached to tufts of hair
that aid in wigd dispersal.

r

. 1.

Epi/obium i //% m
(iiisrfhem willow.
herb) flowers are
white to pink and
occur at the end of
the podlike ovaries

u

rar
. J e e5

r}

r'
6 r ° rti J BRiD:r

WA a

4

Q ry

Zap

4-

the r

E. ciiiatum (northern willow herb) is very problematic in container production,
whereas E. angustifoiium (fireweed) is not.

APRIL 2005 A DIGGER 33



Your

JOHN DEERE

Service
Mm

7656 Waconda Rd. NE
Salem, OR 97305

Tel 503-792-4440 - Fax 503-792-3204
www.gardenscapenursery.com

00-1

17v, & 4, d.-

Harrisburg

Salem

Hillsboro

Healthy plants.

Healthy workers.

ll nr r .

,r

; ` iliwHealthy profit
J11111111111

Not1.216.0111
Aurora

(Mon-Fri 8-5)

GROWING

Tangent

GARDEN SCAPE
NURSERY

Azaleas, Rhododendrons,
Conifers and Maples

Equipment
Headquarters!

Sales Parts

(541)926.2534 St. Pawl (503)633.4111

(541)995.84000rasham (503)663.4353

(503)581.5800 McMinnvilla (503)472.5184

(503)648.1171 www.fisharimplement.com

It's time to switch to plastic.
You now have a local source for over 70 shapes and sizes of
UV-resistant plastic bins.

Disease resistant. Made of an advanced plastic polymer, MacroBins®

have smooth surfaces and rounded corners that won't trap debris or

bacteria like wood bins. And they're nonporous, so they can be easily
cleaned with water and a non-abrasive brush.

Decrease maintenance and repair. Made of impact-resistant plastic
polymer, MacroBins are tough enough to stand up to years of heavy
use, yet are gentle on your product, workers, and equipment.

We stack up well against wood bins. Self-palletizing design
makes them easier and safer to transport and store, while plastic

polymer construction makes them lightweight and easier to move.

4
Total Solutions
for Specialty Ag

Serving you for 19 years -

800.653.2216 503.435.2700
www.ovs.com McMinnville

(24-7) (Mon-Fri 8-5 /Sat 8-3)

was considered to be high.
When seeds were applied 30 days

after herbicide application, Ronstar
and PrePair again provided the most
effective control. Regal 0-0 and
Pendulum also provided good control
at this phase of the study.

Control with sprayed herbicides
Sprayable herbicides are becoming

increasingly popular in container
production because they are easy to
apply with large boom sprayers, they
can be applied more uniformly, and
they are often less expensive.
This experiment was conducted simi-
larly to the first experiment except
that the sprayable herbicides Gallery,
Devrinol, Factor and Surflan were
compared to the granular herbicides
RegalKade, Ronstar and Rout.
The sprayable herbicides were
applied either alone or in combination
with another product, as listed in
Table 2.

When seeds were applied at the
time of herbicide treatment, Devrinol
and Surflan did not dramatically
reduce weed numbers, but the weeds
that germinated were stunted and did
not grow. Thus Devrinol and Surflan
provided effective control; whereas,
Factor provided poor control and
Gallery provided no control. Among
the granular herbicides, RegalKade
and Rout provided poor control.
Ronstar provided excellent control,
which is consistent with the previous
experiment.

When seeds were applied 30 days
after herbicide treatment, weeds were
overall smaller throughout all treat-
ments, primarily because it was later
in the summer and weeds were grow-
ing more slowly. Among all herbi-
cides, sprayed or granular, only
Ronstar reduced weed numbers.
Ronstar and Surflan plus Gallery
reduced weed growth more than
other products. Gallery provided no
control throughout the experiment
when applied alone, and it did not
provide any additional control when
tank mixed with other products.
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Practical applications
of these results

Ronstar or other granular
herbicides that contain high rates of
oxadiazon provide the most effective
pre-emergent control of northern wil-
low herb. However, one cannot rely
on Ronstar alone. Another of Oregon's
major container weeds is pearlwort
(Sagina procumbens), and it is very
tolerant of Ronstar. Overreliance on
Ronstar may lead to a weed shift from
northern willow herb to pearlwort.

Gallery provided no meaningful
control in this experiment.
Nevertheless, it is a good herbicide for
controlling other weed species and
can be safely applied over the top of
many woody ornamental crops.
Gallery is a valuable tool for control-
ling weeds with sprayable herbicides
in container production. Do not dis-
count this product solely because of
its poor control of this one weed
species. Surflan was the most effective
of the sprayed herbicides in this trial,
although it was not as effective as
granular Ronstar in long-term northern
willow herb control.

Summary
Northern willow herb is well

adapted for growing in the container
environment. It is wind-dispersed,
grows well in wet habitats and often
out-competes smaller container orna-
mentals. Based on results from two
years and nine experiments with this
weed (only two of which are present-
ed here), herbicides alone will not
provide satisfactory control. Sanitation
is critical for reducing seed numbers
and improving overall control success.
Use a combination of sanitation and
effective herbicide management to
control this species.

Disclaimer: This article is for
educational purposes only. Mention of
a specific product should not be
interpreted as an endorsement, nor
should failure to mention a product be
considered a criticism. Always read
the product label prior to using any
herbicide.

A northern willow herb plant towers over an
ornamental crop at a container nursery.

Additional reading: Myerscough,
P.J and F.H. Whitehead. 1966. New
Phytologist Vol. 65, No.2 (April) pp.
192-210. d

Eryn Cramer is an undergraduate
honors student at Oregon State
University. Cramer conducted this
research as part of her honors thesis.
Contact James Altland, her adviser, for
any questions or comments at
James.Altland@oregonstate.edu.
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