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Narrowleaf
 

Bittercress:

•Early detection species in 
Minnesota

•Ranked highly invasive in 
New York state

•Noxious weed in 
Connecticut and 

Massachusetts 

Presenter�
Presentation Notes�
Narrowleaf Bittercress is a rapidly invading annual/biennial forb recently observed in Minnesota.  It is native to Eurasia, but has been in North America since the early 1900’s.�



•Annual or biennial forb

First year: 
Plants form a rosette and rarely 

flower

First or Second year: 
Plants bolt and flower on an 

erect stem

Presenter�
Presentation Notes�
NLBC can be 6-31” tall.  In the first year the plant germinates and forms a basal rosette which can densely cover the forest floor.  In the second year, the plant bolts, flowers and sets seed on an erect stem.  There are some accounts that it can flower in the first year, so it is also treated as an annual.�



Basal rosettes have 3-11 leaflets 
with rounded lobes and asymmetrical bases

Presenter�
Presentation Notes�
The basal rosettes have 3-11 leaflets with rounded lobes and asymmetrical bases.  The basal leaves of the rosette often die over winter.�



Bolted plants have 6-20 
lance-shaped leaflets

~1”
 

long

Edges may be smooth, 
jagged, or sharply 

toothed

6-31”
 

tall

Presenter�
Presentation Notes�
In the spring, as early as May, the plants will shoot (or bolt) 2.5 feet tall and flower briefly before setting seed.  The bolted plants have 6-20 lance-shaped leaflets that are about 1” long.  Tall, bolted plants are very distinguishable in the woods; however, they can also be very small and difficult to see, especially when everything is green.  I have seen tiny seeding plants slumping onto the forest floor.  This variation in size is a challenge for eradication.  It makes it difficult to pull all of the seeded plants.�



Where the leaf joins the 
stem are a pair of 

narrow, pointed lobes 
(auricles). 

When the leaf is detached 
from the stem the 
auricles remain. 

Distinguishing

 

Characteristic:

Presenter�
Presentation Notes�
There are many types of bittercress, and NLBC may resemble other Cardamine species, most notably Pennsylvania Bittercress.  But NLBC has the distinct auricles at the leaf base , where the leaf joins the stem are a pair of narrow pointed lobes called auricles – they will actually remain on the stem if the leaf is removed.  It is a distinguishing characteristic for the species.�



Flowers are in rounded 
clusters averaging ½

 
inch 

across at the top of the 
plant and at the end of 

branching stems 

Individual flowers are white to 
greenish, tiny with 4 petals 

(~1/10”
 

long) 

Typically absent or indistinct

Flowers as early as May

Photos taken 5/03/10Photos taken 5/03/10

Presenter�
Presentation Notes�
NLBC has tiny white or greenish flowers in rounded clusters at the top of the plant and at the end of the branching stems.  Flowers are often absent or indistinct.  Actually, as often as I have visited the woods to document NLBC, I have never seen it bloom.  These photos are the closest I’ve come to capturing a flowering plant.  �



•Thin seedpods (siliques)

•1-2”

 
long

•From May to September (we see in 
late May to early June)

•One fruit yields 10-26 seeds

•One plant yields >5,500 seeds

•Ripened pods burst open and shoot 
seeds several feet from plant

•Plant reproduces exclusively from 
seed

Image from Minnesota Department of Agriculture

Presenter�
Presentation Notes�
After flowering, the plant sets seeds.  The seed pods are very slender and approximatley 1-2 inches long.  The seed pods or siliques are characteristic of many mustard species.  In good growing conditions, the plant can set seed from May to September.  Since documenting this plant, I have seen it seeding in late May into early June.  The plants produce an incredibly large number of seed.  One seed pod may contain 10-26 seeds, while the entire plant can yield more than 5,500 seeds.  When the seed is ripe, the pods burst open and shoot seeds several feet from the mother plant.  (mecanical tension).  When ripe, the slightest touch can cause seed release.  It is incredibly important to pull the plants before the seed is ripe because the pulling action could release seed.�



Minnesota River

Mississippi River

St. Croix River

Seeds will germinate in the water

Presenter�
Presentation Notes�
NLBC can germinate in the water making it easy for the plant to gain long range distribution.  Meaning it can spread on its own.  If it reaches a water source, it will spread downstream.

�



•Floodplains

•Wet woods 

•Along rivers and streams

Habitat of Narrowleaf
 

Bittercress

Presenter�
Presentation Notes�
Narrowleaf bittercress is most commonly found in floodplains, wet woods, and along rivers and streams.  So far, where we have observed it, it is growing in drier, upland areas which makes us believe that it is being tracked in by visitors or animals.  Though Riverside Park is located along the Mississippi River, the initial patch was found toward the upland entrance of the park.�



The ability for one plant to self-pollinate and produce large 
quantities of seed indicates invasive behavior and should be 

closely monitored. 

Presenter�
Presentation Notes�
This plant is an Early Detection Species in Minnesota.  It’s ability to self pollinate, produce large quantities of seed, and germinate in a diversity of habitats make this plant highly suspicious.  It has invasive characteristics, and it should be closely monitored and watched for.  I have seen this plant germinating as early as late march and as late as mid November.  It is likely that it stays green all winter.�



Discovered in Riverside Park -
 

2008

Presenter�
Presentation Notes�
We initially found Narrowleaf Bittercress while conducting a plant inventory at Riverside Park.   �



Mississippi National River and 
Recreational Area

Presenter�
Presentation Notes�
Riverside Park is a peaceful natural area in St. Paul Park which lies along the backwaters of the (eastern shore) Mississippi River where deer, turkey, and other wildlife roam.  The flora blooms vividly from spring to fall.  Quaint trails meander beneath large oaks, and benches that sit along the water.  It’s a lovely place to relax and sit quietly.�



Fortin Consulting began assisting the National Park Service 
and St. Paul Park at Riverside Park in 2002

Presenter�
Presentation Notes�
In 2002, Fortin Consulting was hired to assist the National Park Service and St. Paul Park with restoring the woodland to its native vegetation.�



Buckthorn management

Presenter�
Presentation Notes�
Walking paths were created, and buckthorn management began.�



Tree planting

Presenter�
Presentation Notes�
Trees native to the area and habitat were planted in several stages.�



Conduct 
routine 
plant 

inventories

Presenter�
Presentation Notes�
In order to show the impact of the restoration, routine plant inventories were conducted.  Including an initial plant inventory prior to restoration.�



Great plant diversity

Presenter�
Presentation Notes�
The woods contain many high value native forbs including a beautiful display of spring ephemerals, shrubs, and trees.  It is quite a lovely area.�



Kitten-tails 
(Besseya

 
bullii) 

A Threatened Species 
returned to the woods

Presenter�
Presentation Notes�
Since restoration has begun, cherry trees have rebounded along with a threatened species.  Kitten-tails have returned to the area.  It is always the most exciting time of year to head out and spot the kitten-tails for the first time each growing season.  Without a plant inventory, we would never have known the great impact of the restoration work in the park.�



Spring of 2008

Unknown plant 
observed during a 

routine plant 
inventory

An isolated patch near 
the gate of Riverside 

Park

GateGate

Original Original 
populationpopulation

Current Current 
populationpopulation

Presenter�
Presentation Notes�
By conducting a plant inventory we were fortunate to find Narrowleaf Bittercress.  During a routine plant inventory we came across an unknown plant.  It was something we had never seen before in the park.  It was an isolated patch near the gate of Riverside Park.  At this time it had already bolted.  So it was in its second year of growth.  By coincidence, we were conducting a plant inventory at this time.  There is a lot of speculation of how this plant arrived in the park.  It may have been from a visitor, an animal (dog or deer) traveling through, or even from many of the volunteers that come to help with buckthorn removal.�



Spring 2009

In only one year, the 
plant spread throughout 
the northern portion of 
the woods dominating 
much of the understory

And you thought garlic 
mustard was bad

Presenter�
Presentation Notes�
What is amazing is that after initially finding it in 2008, it had spread to more than two acres of the woods in a year.  In 2009, the forest floor was a green carpet of rosettes.  We thought that it could be a troublesome plant from the start, but we didn’t yet know what it was or how aggressive it would be.�



Spring of 2009
The unknown plant was identified:

Cardamine
 

impatiens

Minnesota Department 
of Agriculture mapped 

its location

Presenter�
Presentation Notes�
In the spring of 2009 it was identified, and the MDA visited the park to map and document the plant.  After recognizing the threat of NLBC, we began having meetings to discuss plans to stop its spread in the park and hopefully Minnesota.  FCI, NPS, MDA, St.PP, DNR, along with herbicide specialists were involved in discussions.�



Distribution in Minnesota

•

 

Battle Creek Regional Park, 
Ramsey County

•

 

Riverside Park, St. Paul Park, 
Washington County

•

 

Big Willow Park, 
Minnetonka,            
Hennepin County

Map from Minnesota Department of Agriculture website: Terrestrial Invasive Plant Early Detection Mapping

Presenter�
Presentation Notes�
Since announcing the presence of NLBC in Minnesota, it has been observed in several locations around the state.  It has been most commonly found along the Mississippi River Valley and probably spread via the river.  However, at Battle Creek Park in St. Paul, it has been found along the dirt bike trails throughout the wooded areas.  And like I said earlier, in Riverside Park, it is spreading in the upland river.  So it is being distributed within Minnesota by other means, not just water travel.�



Map source: plants.USDA.gov

Presenter�
Presentation Notes�
It was observed in New Hampshire in 1916.  Currently its range is in the eastern portion of North America, but it is moving west.  This map hasn’t been updated, otherwise Minnesota would be shaded in.  It’s curious that Wisconsin, Illinois, or Indiana have no  occurences documented yet.  Does this mean that it is not in those states, or is it that it hasn’t been on anyone’s radar yet?  It is ranked as a highly invasive species in New York, and as a noxious weed in Connecticut and Massachusettes.  It is an early detection species in Minnesota, and hopefully we can get ahead of it before it moves down river.�



Two consecutive years of hand-pulling (2009 and 2010)
With the help of National Park Service, St. Paul Park, and many volunteers

Presenter�
Presentation Notes�
The root system of NLBC is very shallow, so it can be easily pulled.  We have had two large hand-pulling events in the park early in the spring.  We have been pulling it in early May when it bolts (it is easiest to see), but before the seed sets to avoid any seed dispersal.  We have been bagging the plants and burying them.  We are taking fierce precautions to avoid transmittal of the plant seeds.�



Fall of 2009 and Spring of 2010
Garlon

 
3A herbicide treatment (1.5% mixture)

Presenter�
Presentation Notes�
However, the infestation is too large to manage by hand-pulling only, so we have been treating it will herbicide too.  In the fall of 2009 and the spring of 2010 by a 1.5% mixture of Garlon 3A.  The entire infested area was treated.  We treated the area at times of year when most plants were dormant, so to avoid untargeted deaths.�



Garlon
 

3A burned the 
leaves, while the 

roots grew stronger.

Presenter�
Presentation Notes�
When reviewing the affects of the herbicide treatment in the summer of 2010, it appeared that the herbicide did not actually kill the plants.  The leaves were burned by the chemical, but the roots grew stronger.  The roots were actually thicker and more difficult to pull.  They would break in the soil when pulled.�



The Herbicide 
Experiment

Currently testing herbicides to 
find the most effective 

chemical and concentration.

Presenter�
Presentation Notes�
The minimal control of the Garlon 3A left us frustrated and disappointed.  We are testing herbicides to find the most effective chemical and concentration to treat the plants.  With the help of Dale Sutherland who is with CPS-Timberland, we were advised on which herbicides to use.  Thanks to the National Park Service who funded the experiment along with the request to capture definite results of the herbicide.�



September 2010

Vegetation Survey

•Stem Count and 
Percent Cover

•1 square meter 
vegetation plot

•2 plots per area

•5 areas including one 
control area

Presenter�
Presentation Notes�
In September, Fortin Consulting conducted a vegetation survey.  The infested area was divided into five test areas.  Four of the areas will be treated with different herbicides.  One of the areas is a control area not to be treated for comparison.  We set two permanent vegetation plots per area.  The plots are each one square meter.  We measured stem count and the percent cover of the vegetation present in each vegetation plot.�



Area Treated
Herbicide 

Applied Application Rate Amount of Mixture Applied

A Garlon

 

4 1 gallon/acre 0.5 gallons

B Garlon

 

4 0.75 gallon/acre 2.5 gallons

C Milestone VM Plus 1 gallon/acre 4 gallons

D Milestone VM Plus 0.75 gallon/acre 0.5 gallons

A
D

C B

Control 
Area

Triclopyr

 

and 
Triclopyr

 

with Aminopyralid

Presenter�
Presentation Notes�
In mid-October, we treated the areas.  Area A was treated with Garlon 4 at a rate of one gallon/acre.  Area B was treated with Garlon 4 at a rate of 3 quarts per acre.  Area C was treated with Milestone VM Plus (a pre-mixed product of Milestone and Garlon 3A) at a rate of one gallon/acre.  And Area D was treated with Milestone VM Plus at a rate of three quarts/acre.  Notice that the different areas had different amounts of herbicide used.  The southern portion of areas A and D are overgrown with buckthorn.  NLBC is absent where the buckthorn is thick.  Areas B and C were heavily infested with NLBC and used more product.  There is literature that suggests that NLBC can be outcompeted by other vegetation, and this could be an example of that.�



Garlon
 

4



Milestone VM Plus



What will we find Spring 2011?



Continue control efforts:  Dependent on funding

•

 

A spring vegetation survey to determine the most effective herbicide 
•

 

A spring hand pulling will be necessary
•

 

Follow-up herbicide treatments
•

 

Continued herbicide testing

Photo taken 3/28/10

Presenter�
Presentation Notes�
With our initial data documented, and the first herbicide application complete, we’ll look to spring to determine the most effective herbicide.  Hopefully we will not see any bolting (second year plants) in the spring.  Without a doubt, though, there is plenty of seed ready to germinate this spring.  Another hand-pulling would be wise early this spring to pull any plants that do bolt before another crop of NLBC sets seed again.  As of right now, there is no funding allocated for follow up work in Riverside Park.  Hopefully something will be available this spring and beyond to stay ahead of the spread of NLBC.  It’s early detection is a great thing for Minnesota, and the herbicide experiment will hopefully help many other states manage their infestations of NLBC as well.  We need to stay on top of it before it gets out of hand and incredibly expensive.�



Prevention

•Monitor wooded sites

•Hand-pull plants before 
setting seed

•Increase vegetative 
diversity

•Clean clothing and 
equipment



Research Participants:

National Park Service
Carmen Chapin
Nancy Duncan
Susan Overson

St. Paul Park
Lee Flandrich

and all the Public Works Staff

Minnesota 
Department of Agriculture

Monika Chandler

Tony Rieger-Borer
Jeff Evander

CPS-Timberland
Dale Sutherland

Department of Natural Resources
Laura Van Riper

Fortin Consulting, Inc.

Questions??

Presenter�
Presentation Notes�
I would like to thank many people for their help, advise, and funding in managing this invasive plant.�
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