Manual control of invasive blackberry in riparian corridors:
a case study in the Rogue Valley of southern Oregon

Figure 1. Unmanaged blackberry thicket along the Bear Creek Greenway (Jackson Co. Oregon).
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Introduction
The Himalayan (Armenian) blackberry, Rubus armeniacus (syn. R. discolor, R. procerus), is a
robust, perennial, sprawling, evergreen shrub of the Rose family (Rosaceae) that produces large,
edible blackberry fruits, hence its widespread cultivation and introduction. Unfortunately, it is
highly invasive as well, forming dense thorny thickets that expand rapidly and are difficult to
control (Figure 1). Himalayan blackberry is native to the Caucasus region in Eurasia and was
introduced to North America in 1885 as a cultivated crop (Bailey 1945). By 1945 it had become
naturalized along the West Coast. It has also escaped cultivated areas spreading into wildlands in
Hawaii, Europe, Australia, New Zealand, and South Africa. It is considered a noxious weed in all
western states (Dennehy 2011, DiTomaso and Healy 2007, King County 2018, Oregon
Department Agriculture 2019, Prather et al. 2019). Blackberry thickets overwhelm and suppress
native plant communities and habitats, often resulting in an impenetrable monoculture in areas
where it has invaded. Blackberries are also highly detrimental to agriculture, forestry and
riparian habitats, presenting a multitude of adverse impacts, including: loss of productive
agricultural land, restricted access, reduction of bird diversity, as well as increased maintenance
burdens along fence lines, roadways and irrigation channels (Astley 2010, Bennett 2006, Dutson
1973, King County 2018, Oregon State University Extension Service 2008). For local
communities, blackberry thickets can have additional adverse impacts, often attracting homeless
encampments, pest infestation, and garbage dumping. From a safety standpoint, the unmanaged
accumulation of highly flammable dry canes create a substantial fire risk to nearby communities
(Bennett et al. 2017). Furthermore, blackberry thickets reduce the public’s awareness and
appreciation of riparian corridors and their recreational use. Nevertheless, blackberry control is
generally not prioritized for widespread management due to the perceived impracticality of
eradication, given its broad distribution and tenacity (Oregon Department of Agriculture 2019).
This report explores the feasibility of simple manual removal for the long-term control of
blackberries along a riparian corridor in southern Oregon.
Himalayan blackberry is a thorny vine-like shrub that forms dense thickets. It spreads both by
seed and vegetatively (Hitchcock and Cronquist 1973, USDA 2015, Ertter 1993). Seed
production is high, and seeds, which are transported by birds and other animals, remain viable
for a number of years (Hoshovsky 2000). The primary plant has a large, woody root crown from
which the canes sprout (Figure 2). While the root crown itself is fairly shallow, roots may reach
down 1 to 3 ft in the soil (Soll 2004). Lateral roots (rhizomes) also produce adventitious shoots.
Stems (canes) are typically biennial, with the majority of growth and potential for tip rooting
occurring in the first year and with flowering/fruiting in the second year. First year canes can
grow 20 to 40 feet long in a season, reaching 13 feet tall or higher when they climb into
underbrush and low tree branches. Although they only live 2-3 years, cane density in established
thickets can be high, including dried old canes, which remain in place and contribute to thicket
density. First year stems can also root at the tips when they touch the ground, rapidly extending
the reach of a single plant. In riparian habitats, blackberry thickets out-compete native understory
vegetation, including young saplings, and impede the establishment/re-establishment of native
plant communities (Bennett 2006). Dense, impenetrable thickets also block access to streamside
habitat both for people and large mammals, reducing the ecological, recreational and esthetic
value of the habitat.
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Blackberries can be controlled by burning, digging, mowing, cutting, plowing, applying
herbicides, biological control pathogens, and grazing livestock, especially goats (AgResearch
Crown Research Institute 1998, Amor 1974, Daar 1983, Dellow 1988, DiTomaso 2010, Jones
2004, Kiester 2001, Oregon State University Extension Service 2008, Prather et al. 2019,
Stannard 2014, Vere and Holst 1979). However, all methods have pros and cons and may pose
different risks to the environment. Excellent reviews of these methods are available (see
citations). While manual control (hand-pulling) is recognized as effective for small areas, it is
generally considered impractical, due to the perceived effort involved and necessity for a longterm commitment (Oregon Department of Agriculture 2019). However, all of the alternative
methods also require repeated annual maintenance to be successful. Control of blackberries,
regardless of method, requires a long-term commitment to prevent reestablishment from
remaining roots, seed bank, neighboring thickets or seed dispersal by animals (Cox 2003, USDA
2015).
This study reports on a blackberry control project on private land along a small creek in the
Rogue River Basin. The goal of the project is to reestablish a functioning native riparian corridor
along the creek. All blackberry removal work has been done by hand, following initial removal
of dense thickets and old growth canes with hedge-trimmers. The implications for larger-scale
projects are discussed.

Figure 2. Blackberry root in winter, showing the last two season’s canes (top right), older
senescent canes (left), and two new primary buds (red) that will grow out this year.
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Study Site
The study site is located on private land along lower Clay Creek, a tributary to Bear Creek, in the
Rogue Watershed just outside the city limits of Ashland (Figure 3; Jackson County OR,
42.194517° N 122.678227° W). The creek drops about 80 ft from the upper to lower ends of the
plot, along a roughly 30 ft deep ravine. Because of this, nearly all of the plot is sloped,
precluding the use of mechanized equipment (e.g. tractor or tracked vehicles). Figure 3 provides
a schematic of the study plot.

Figure 3. Schematic of the 1.58 acre study area on lower Clay Creek, tributary to Bear Creek
(Jackson Co. Oregon). Sections are divided in sub-sections and quadrants (10x10 ft). The road
along Bear Creek is a private access easement for a sewer line along Bear Creek.
The plot is mostly wooded with a mix of mature and smaller trees, and shrubby undergrowth
(Figure 4; Appendix A). Vegetation at the top of the slopes is typically dominated by oak (white
and black) and Oregon ash, while a variety of willows, black cottonwood and white alders are
more common closer to the stream. The undergrowth is dominated by snowberry, Oregon grape,
native rose, buckbrush, Klamath plum, mock orange and saplings. Fallen trees are left on the
ground, resulting in a complex structure to move through while working, even without the
blackberries. No planting has been done within the project area to allow for natural expression
and colonization by native shrubs and trees.
Blackberries probably arrived in the Rogue Valley in the 1940’s, and according to a longtime
resident of Ashland, large thickets were present on Ashland Creek in the 1950’s (pers. com.
Karen Smith; Ashland, Oregon). However, according to aerial photos and neighbors who were
present, blackberries were present, but not invasive, along Clay Creek in the 1970’s.
Blackberry removal began in March 1999. At that time the entire study plot was covered in a
dense thicket 8-10 ft high, with canes often reaching 10-30 ft into the trees. Initial removal
efforts were focused on the pasture side of the creek (Section 1, Figure 3) and the lower section
along the Bear Creek sewer access road (Section 3, Figure 3). By 2010, all quadrants had been
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cleared of old canes, and entered the maintenance phase, with the exception of an 8,500 ft2 plot
in Section 2-b, which was not completely cleared until 2012.

Figure 4. Study site on lower Clay Creek, tributary to Bear Creek in Ashland, Oregon.
Blackberry removal began in March 1999. At that time the entire study plot was covered in a
dense thicket 8-10 ft high, with canes often reaching 10-30 ft into the trees.
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Methods
Removal of initial thickets and old canes was accomplished with a single-bladed gas hedgetrimmer (30 in blade). Prior to mechanical removal, the area was examined for existing native
woody shrubs and trees, which were left in place during clearing. In dense thickets, if small trees
and shrubs were not visible emerging through the blackberry canopy, plants were surveyed by
crawling underneath the canes and under the blackberry canopy, as smaller saplings and shrubs
were often completely covered. Protective clothing included insulated coveralls, long-cuff
leather welding gloves, glasses, a padded hat, and high boots.
Once old cane thickets were removed, the area was maintained by hand-pulling of shoots and
attached rhizomes (if they came out with hand-pulling). Generally, each quadrant was cleared
once a year, in the period sometime after leaf fall and into the early months of the following year
(October-March). All blackberry shoots in a quadrant, even small seedlings, were removed. Root
crowns and rhizomes were not dug out. Stubborn stems that did not pull out were snipped below
ground level. Whether pulling or snipping, the goal was to remove the stem from below the
primary bud (below ground). Typically, pulled shoots break off at the root crown or rhizome.
All cut canes from the initial clearing, as well as subsequent pullings of sprouts and rootwads,
were gathered into piles. This resulted in considerably more handling time than simple cutting or
pulling and discard in-situ on the ground. Since handling time was included in the time spent
clearing quadrants (Table 1, Figure 5), the resulting estimates of the time/effort required per
quadrant are conservative.
In order to track removal efforts, the entire study plot was divided into roughly 10x10 ft
quadrants demarcated by the fence posts along the edge and approximated downslope from each
fence post, assuming a 50 ft hillside slope down to the creek and 60 ft above the lower road
(Section 3). Actual hillside distance on either side of the creek ranged from 39-65 ft, mean 51.5
ft in Section 1; 44-64 ft, mean 55.2 ft in Section 2; and 62-68 ft, mean 65.0 ft along the road in
Section 3. At the end of each day, the quadrants cleared and overall time spent were recorded
(started in 2012). In general, the area cleared in a given day was of similar blackberry density,
and multiple quadrants were combined in a single time period. If two areas of substantially
different cane density, and thus effort, were cleared on a single day, time spent in each area was
recorded separately. Generally, annual clearing was started in Section 1, followed by Section 3,
then Section 2-c, 2-a and finally 2-b.
Due to the grouping of quadrants cleared into a single time period for a given day, mean removal
effort per quadrant could be calculated, but not specific times for each quadrant or variance.
Therefore, only hourly means and range of average times to clear were calculated. Maximum
times at the higher end of the range tended to be more accurate, as there were typically only a
few quadrants cleared in a daily period. Minimum times exceed the actual low end of the range,
since they combined a large number of relatively sparsely vegetated quadrants in a single daily
period, some of which may have taken little time to survey and clear.
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Figure 5. Annual removal of blackberries from Sections 1 - 2. Grey quadrants were not cleared
that year. Section 3 along lower road (not shown) was cleared each year, except 2013 and 2016.
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Results
All sections with the exception of Section 2-b, had been entirely cleared of old growth canes at
some point by 2010 and generally were maintained annually with removal of new growth
following initial clearing (Figure 5). Section 2-b was completely cleared for the first time in
2012. Table 1 shows annual effort in total area cleared and time spent for 2012-2020. Quadrants
cleared are shown for 2010-2011 to document initial clearing, but no data was collected for time.
Mean effort in the maintenance period (2012-2020) was generally well under 5.0 min/quadrant in
each section where most quadrants were cleared in a given year (0.2-6.7 min/quadrant, median
1.2 min/quadrant, n=22) and declined over the study period (Table 1, Figure 6). Most maximum
values were ≤ 15 mins/quad. However, in Section 1, three quadrants along the stream bank with
old cane piles took 3.5 hrs in 2017 and 1.0 hr in 2019. Similarly, in Section 2, quadrants along
stream bank that were not consistently cleared (Figure 5) also took longer: 24-60 min/quad in
2012 (19 quads), 23-30 min/quad in 2015 (6) and 30-50 min/quad in 2017 (7).
Section 3 was generally completed in a single session after initial clearings and averaged from
1.2 mins/quad in 2012 to 0.2 mins/quad in 2020.
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Figure 6. Removal effort (mins/quadrant) in each of three sections in the years 2012-2020
(mean, range). Dashes represent values that substantially exceeded the general ranges and are
discussed in Results. Gaps represent years when a large portion of the section was not cleared
and estimates of effort would not be representative (Figure 5). Section 3 was generally
completed in a single session after initial clearings, so effort was averaged over the entire section
(120 quadrants); means ranged from 1.2 mins/quad in 2012 to 0.2 mins/quad in 2020.
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Table 1. Annual area of blackberries cleared from Clay Creek study site and effort. Sections that
were not substantially cleared in a given year are shaded.

Year: 2010 2011
All Sections
Combined:
Quadrants (10’x10’):

605

2012 2013

2014

2015 2016 2017 2018 2019 2020

630

690

248

690

690

281

690

685

690

Acres: 1.39 1.45

1.58

0.57

1.58

1.58

0.65

1.58 1.57 1.58 1.58
30.5 13.4 11.5

690

Effort (hrs):

-

-

51.2

11.1

33.0

19.8

6.0

7.0

Mean overall effort
per quadrant (mins):

-

-

4.5

2.7

2.9

1.7

1.3

2.7

1.2

1.0

0.6

Mean overall effort
per Acre (hrs):

-

-

32.4

19.5

20.9

12.5

9.2

19.3

8.5

7.3

4.4

Section 1:
Quadrants (10’x10’):

285

285

285

220

285

285

281

285

285

285

285

Acres: 0.65 0.65

0.65

0.51

0.65

0.65

0.65

0.65 0.65 0.65 0.65

Effort (hrs):

-

-

17.0

9.5

13.0

7.8

6.0

10.0

5.5

5.0

1.9

Mean overall effort
per quadrant (mins):

-

-

3.6

2.6

2.7

1.6

1.3

2.1

1.2

1.1

0.4

Mean overall effort
per Acre (hrs):

-

-

26.2

18.6

20.0

12.0

9.2

15.4

8.5

7.7

2.9

Section 2:
Quadrants (10’x10’):

200

225

285

28

285

285

0

285

280

285

285

Acres: 0.46 0.52

0.65

0.06

0.65

0.65

-

0.65 0.64 0.65 0.65

Effort (hrs):

-

-

31.9

1.6

18.0

11.0

-

19.5

6.9

5.8

4.8

Mean overall effort
per quadrant (mins):

-

-

6.7

3.4

3.8

2.3

-

4.1

1.5

1.2

1.0

Mean overall effort
per Acre (hrs):

-

-

49.1

26.7

27.7

16.9

-

30.0 10.8

8.9

7.4

Section 3:
Quadrants (10’x10’):

120

120

120

0

120

120

0

120

120

120

Acres: 0.28 0.28

0.28

-

0.28

0.28

-

0.28 0.28 0.28 0.28

120

Effort (hrs):

-

-

2.3

-

2.0

1.0

-

1.0

1.0

0.7

0.3

Mean overall effort
per quadrant (mins):

-

-

1.2

-

1.0

0.5

-

0.5

0.5

0.4

0.2

Mean overall effort
per Acre (hrs):

-

-

8.2

-

7.1

3.6

-

3.6

3.6

2.5

1.1
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Figure 7. Fence line of the study site, showing unmanaged blackberries on neighboring property,
which actively encroach each year, increasing effort along the fence in Section 2-a.
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Figure 8. Effort required by one person to maintain one acre clear of blackberries, based on the
entire 1.58 acre study site (Table 1). Not all areas of the study site were cleared in 2013 and
2016. Note that effort increased substantially following incomplete clearing in 2016.
Discussion
This study demonstrates that once the old cane growth is removed, blackberries can be controlled
with relatively low effort by simple hand-pulling, even on a complex riparian site with steep
slopes, flowing water and dense woody vegetation. Expansion of the effort required of one
person at this 1.58 acre study site suggests that manual maintenance of much larger tracts is
feasible.
Although blackberries are still present on the site after twenty years of variable control effort,
their presence is minimal and does not impede the development of native riparian habitat or
access through the site. It is important to remember that this project was the effort of a single
person, involved only a single annual removal pass over the plot, and was fit into the schedule
informally as time allowed. Effectiveness of eradication would be further increased by consistent
annual effort over the entire tract. In this study, average removal effort typically increased in
sections that were incompletely cleared in the preceding year and then continued to once again
decline when effort was continued uninterrupted, affirming the benefits of a consistent annual
removal program (Table 1, Figure 8). Furthermore, in this study all canes were gathered into
local piles or carried to an uphill debris pile. The piles served to clear the forest floor of thorny
stems and provide cover for small animals. However, the handling and disposal of canes added
substantially to total effort, in some areas as much as doubling time spent. Were pulled canes left
in-situ, as is often done in restoration projects, the time required would be considerably
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shortened. Therefore, in interpreting the results of this study, it should be remembered that they
are conservative and generally overestimate effort required in similar projects.
The timing of removal could also be adjusted to maximize attrition of root reserves. Due to the
typical production of a single cane per year, most growth is removed in a single pulling.
Removal of canes in the early Fall maximizes energy loss to the root before the above-ground
vegetation begins to replenish root stores (USDA 2015). Furthermore, first year canes do not
produce flowers, fruits or seeds, so consistent annual removal prevents local reproduction on the
site. Pulling very early Spring shoots is easy, but can sometimes result in secondary sprouting,
requiring a second visit. In well-established riparian woodlands, Spring and Summer removal
efforts are also hampered by more difficult detection of blackberry plants among the leafy
vegetation and may cause more disturbance to desirable native plants. Waiting for leaf-fall
(November in the Rogue Valley) makes it easy to see evergreen blackberry plants and reduces
damage to other vegetation. In more open sites or following recent clearing of thickets a
strategically timed late Summer/Early Fall pulling just before leaf-fall may be especially
effective at reducing restocking of root reserves. With somewhat more effort, root reserves can
be greatly reduced by initially pulling or digging out established root crowns after clearing.
While this seems like a lot of effort, in moist riparian soils and during the wet season a high
percentage of root stocks can be pulled relatively easily, as can shallow tip-rooted stems, leaving
only a limited number of plants actually requiring digging or strenuous pulling.
This study was carried out by one person in a relatively small area. However, the effort involved
in eradicating or controlling blackberries can be extrapolated to a much larger tract. Based on
these results (Table 1, Figure 8), a single person can manually maintain one acre of blackberries
in steep, well-vegetated riparian habitat with about 1 day/yr of effort after initial clearing of oldgrowth thickets and canes. Therefore, in a 240-workday year a crew of two could maintain 480
acres of stream corridor. If maintenance was limited to the Fall/Winter (November-April), a
seasonal crew of four could fully maintain the same area. Equipment and training for hand
removal efforts are minimal (see Methods).
To put this in perspective, the Bear Creek Greenway (http://bearcreekgreenway.com) connects
the communities of Ashland, Talent, Phoenix, Medford and Central Point in southern Oregon
with an excellent paved bike trail and community facilities along Bear Creek. The entire corridor
is roughly 200 ft wide (including the paved pathway and the ~ 40 ft creek itself) and 18 miles
long. Blackberry thickets impede access to the creek and impair natural recruitment of native
trees and shrubs along nearly the entire corridor (Figure 1). These results suggest that, once
initial clearing of thickets was done, the entire 18-mile Greenway (about 436 acres) could be
kept clear of blackberries by two people working fulltime, 4 people working seasonally
(November-April), or 60 people working weekends for a month.
Removal of blackberries by hand greatly reduces impacts to riparian areas and allows the
development or reestablishment of native vegetation. It requires no use of mechanized
equipment, fire, herbicides, or livestock. Hand-pulling of canes and sprouts also breaks the cane
off at the root crown or rhizome, damaging the subsurface plant and removing the primary bud
(next year growth) at the woody base of the cane. Often much of the root will come up easily
with the pulled cane, particularly on small plants or recent sprouts. In contrast, mowing,
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mechanical cutting or lopping only affect the above-ground portion of the plant, often with
indiscriminant impacts to desirable vegetation. Similarly, burning primarily affects the aboveground canes, but also has substantial risks associated with fire itself. Herbicides present
concerns with contamination of soils and waterways, as well as permitting, application, herbicide
cost, and specialized training requirements. Livestock require specialized husbandry and are
unselective in their browsing of desirable native vegetation.
Indiscriminate removal of existing woody vegetation during blackberry control saves time but
destroys the established native vegetation, requiring subsequent planting of native flora with
added cost, uncertain success and substantial delay in reestablishment of trees and shrubs. Even
existing saplings on a site may be 5-10 years old. They are already established and are adapted to
the site. Replacement with planted seedlings can delay the restoration of mature native
vegetation substantially.
Manual site maintenance further provides numerous additional benefits to a restoration project as
a whole, as well as to the person doing the work. Direct long-term interaction with the vegetation
at a site during maintenance provides opportunities for ongoing monitoring of habitat conditions,
documentation of changes in the plant community, and early detection of other invasive species.
It also promotes a strong sense of site stewardship. For the individual, manual clearing can
provide a unique education in riparian communities and processes, as well as fresh air, excellent
exercise, and a sense of contributing to the community. A community that can now see and visit
its creek.
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Appendix A. Woody shrubs and trees found on lower Clay Creek project site.
Common Name

Scientific name

Origin

White Alder
Red Alder
Pacific Serviceberry
Madrone
Oregon Grape
Incense Cedar
Narrowleaf Buckbrush
Western Dogwood
Black Hawthorn
Oregon Ash
Hind's Walnut
English Walnut
Juniper
Black Twinberry
Mockorange
Ninebark
Black Cottonwood
Bitter Cherry
Chokecherry
Western Crabapple
Oregon White Oak
California Black Oak
Poison Oak
Smooth Sumac
Gooseberry
Sweetbriar Rose
Little Wood Rose
Rose
Himalayan Blackberry
Willows
Snowberry

Alnus rhombifolia
Alnus rubra
Amelanchier alnifolia
Arbutus menziesii
Berberis aquifolium
Calocedrus decurrens
Ceanothus cuneatus
Cornus stolonifera
Crataegus douglasii
Fraxinus latifolia
Juglans hindsii
Juglans regia
Juniperus sp.
Lonicera involucrata
Philadelphus lewisii
Physocarpus capitatus
Populus trichocarpa
Prunus emarginata
Prunus virginiana
Pyrus fusca
Quercus garryana
Quercus kelloggii
Rhus diversiloba
Rhus glabra
Ribes sp.
Rosa eglanteria
Rosa gymnocarpa
Rosa multiflora
Rubus discolor
Salix spp.
Symphoricarpos albus

native
native
native
native
native
native
native
native
native
native
native
non-native
native ?
native
native
native
native
native
native
native
native
native
native
native
native
non-native
native
non-native
non-native
native
native
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