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DATA ANALYSIS

Introduction
Conservationists are concerned about the invasion of exotic purple loosestrife in local wetlands.
This plant is taking over the wetlands, and preventing native plants from growing. Efforts have
been made in the city of Walpole to control the loosestrife using a biocontrol method: releasing
Galerucella beetles. Land managers have been collected data (since they initiated treatments or
beetle releases in 2000) to see if the beetles are helping to control the purple loosestrife. Beetles
were released in early summers of 2000, 2001, and 2002 (10,000 beetles released each year).
The site was monitored in the late summers of 2000, 2002, 2003 (some parts of the protocol),
2004, and 2005.

Site Description: Turners Pond is an approximately 18 acre pond located about one mile west of
the center of Walpole. The pond is within the Mine Brook drainage, which connects to the
Neponset River about a mile downstream of the pond’s outlet. The treatment area is a 1.7 acre
impounded wetland located between the pond outlet and a railroad crossing. The site contains a
permanently flooded segment of Mine Brook running down the center and fringe wetlands
dominated by buttonbush, highbush blueberry, dogwoods, and purple loosestrife. The site does
not contain significant stands of cattails.

Site images: Topographic map showing site location (left) and aerial photograph showing site
with monitoring and release plots identified (right).

Look at their data to see if this purple loosestrife control method has been effective at their site.
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Name Date

Data Analysis:

Looking at the data over time helps us to see if there are any trends. Are the purple loosestrife
plants responding to the introduction of the beetles?

Hypothesis: Purple loosestrife will be reduced by the introduction of the Galerucella beetles.

Does the Walpole data support this hypothesis?
The data collected allows us to look at the changes to the purple loosestrife plants in more than
one way. It is speculated that Galerucella beetles will reduce the height of the plants, reduce the
amount of space that purple loosestrife is taking up (percent cover), and reduce the plants ability
to reproduce by seed. We also expect to see an increased number of other plants growing
alongside the purple loosestrife.
To analyze data, scientists take a number of samples, and then average them. The Walpole site
has sampled 5 plots, and averaged them.

We expect that introducing beetles will Reduce Purple Does the data from the site in
Loosestrife Walpole support this
hypothesis?

Reduced # stems

Reduce Percent (%) Cover (Amount of space purple loosestrife

is taking up.)
Reduced Height
Reduce the amount of flowering and seeds produced by
flowering.
Fill in the rest of the chart using the data from the excel spreadsheets.
Year 2000 2002 2003 2004 2005 | 2006
1 Average % COVER 62.5 38.25 12.25
2 Average # STEMS 48.75 15 5.75
3 Average Height No data
4 Average #
inflorescences No data
5 Average # buds/5 cm
inflorescences No data

Create graphs (or use the ones provided) to show the change for each category.

Looking at your graphs, think about and answer the following questions in a paragraph.

1. How quickly was the purple loosestrife altered? When was the most dramatic change?

2. After how many years was purple loosestrife mostly eliminated?

3. Do you think multiple year study/treatment is important? Explain your answer.

4. How does reducing the number of buds and inflorescences help reduce purple loosestrife?

5. Based on what happened in Walpole, would you recommend releasing beetles to control purple
loosestrife in other locations? If yes, how many years would you recommend repeating the beetle
release?

6. Do you think the results are expected to be the same at other sites? Why or why not? What may
lead to variability in site results?
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Fall Monitoring Data - Turners Pond Site

in Walpole
Purple Loosestrife

Walpole Lythrum salicaria
YEAR QUADRAT % COVER #STEMS DATE OBSERVERS
Note: No data was collected in 2001

2000 1 37.5 33 18-Oct C. Katuska
2 37.5 40
3 87.5 78
4 87.5 44
5

2000 AVG 62.5 48.75

2002 1 37.5 6 23-Sep T. Smith, R. Turner
2 62.5 8
3 37.5 26
4 15.5 20
5 87.5 51

2002 AVG 38.25 15

2003 1 2.5 4 24-Sep T. Smith
2 15.5 10
3 15.5 6
4
5 15.5 3

2003 AVG 12.25 5.75

2004 1 2.5 3 27-Aug F. SaintOurs
2 15.5 7
3 2.5 6
4
5 2.5 18

2004 AVG 5.75 8.5

2005 1 0 0 5-Sep F. SaintOurs
2 0 1
3 2.5 5
4 2.5 7

2005 AVG 1.25 3.25

2006 1 0 0 14-Sep F. SaintOurs
2 0 0
3 2.5 3
4 2.5 1

2006 AVG 1.25 1
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Walpole: Fall Monitoring Data - Turners Pond Site

Inflorescence: Cluster of flowers

Note: No data was collected in 2001.

YEAR QUADRAT Height 5 tallest Lythrum plants # inflorescences/5 tallest stems length of term.inflor./5 tallest stems #buds/5cm of inflor.
1 2 3 4 5 1 2 34 5 1 2 3 4 5 1 2 34 5
2000 1 208 202 204 225 195 1 1 4 8 7
2 225 200 228 202 200 15 5 73 4 3 3 54 3
3 234 203 203 244 185 8 21 57 1 4 5 45 4
4 182 178 163 186 167 6 5 615 1 6 6 46 6
5
2000 AVG 201.7 6.5 4.53
2002 1 155 152 110 144 95 2 0 00 0 8 12
2 186 117 181 155 163 8 5 116 1 19 26 1724 20 7 4 186 6
3 186 176 164 162 150 5 1 51 1 27 28 2316 21 4 6 226 3
4 89 60 80 79 72 0 0 00 O
5 232 226 222 216 212 10 17 1213 10 40 35 2828 24 5 14 1923 21
2002 AVG 133.8 2.3 20.8182 8.55
2003 1
2
3 No Data No Data No Data No Data
4
5
2003 AVG #DIV/0! H#iHHH
2004 1 43 31 35 0 0 0
2 50 47 59 61 49 0 0 00 O
3 66 56 49 30 62 0 0 00 O No inflorescences No inflorescences
4
5 45 27 27 33 26 0 0 00 O
2004 AVG 44.22222222 0
2005 1
2 22 No inflorescences
3 60 40 25 10 8 No inflorescences No inflorescences
4 64 60 45 35 42
2005 AVG 37.36363636
2006 1
2
3 35 48 40 0 0 0 No inflorescences No inflorescences
4 15 0
2006 AVG 34.5 0 #DIV/0! HiHH
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Answers
Year 2000 2002 2003 2004 2005 2006
1 % COVER 62.5 38.25 12.25 5.75 1.25 1.25
2 # STEMS 48.75 15 5.75 8.5 3.25 1
3
Average Height 201.7 133.8 No Data 44.22 37.36 34.5
4
Average #
inflorescences 6.5 23 No Data 0 0 0
5
Average # buds 4.53 4.7 No Data 0 0 0

Have students create graphs (or use the following) to show the change of each.
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Sample Graphs from the Data.

O mm
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Sample Graphs from the Data.

Looking at your graphs, think about and answer the following questions in a paragraph.

1. How quickly was the purple loosestrife altered? When was the most dramatic change?
After how many years was purple loosestrife mostly eliminated?

2

3. Do you think multiple year study/treatment is important? Explain your answer.

4. How does reducing the number of buds and inflorescences help reduce purple loosestrife?

5. Based on what happened in Walpole, would you recommend releasing beetles to control purple
loosestrife in other locations? If yes, how many years would you recommend repeating the beetle
release? Do you think the results are expected to be the same at other sites? Why or why not?
What may lead to variability in site results?
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Sample Graphs from the Data.

Graph 2

Summary Average of All Quads by Year
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ANSWERS

Looking at your graphs, think about and answer the following questions in a paragraph.

1. How quickly was the purple loosestrife altered? When was the most dramatic change?

Sample answer: Loosestrife reduced quickly at this site. It is hard to know what happened
between 2000 and 2001 with no data, but there was a big drop both in # stems and % cover
between 2002 and 2003.

2. After how many years was purple loosestrife mostly eliminated?
By 2004 loosestrife was dramatically reduced.
3. Do you think multiple year study/treatment is important? Explain your answer.

It was not completely reduced by 2002. It helped to have more beetles that year.
4. How does reducing the number of buds and inflorescences help reduce purple loosestrife?

Buds are the part of the plant that produces seeds. This helps keep the plant from

reproducing.
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5. Based on what happened in Walpole, would you recommend releasing beetles to control purple
loosestrife in other locations? If yes, how many years would you recommend repeating the beetle

The Walpole data supports our hypothesis that Galerucella beetles reduce purple loosestrife.
Based on this success, it seems like it would be effective at other sites. This worked with 3

releases, and it seems useful to do that many. (They may have other opinions.)

6. Do you think the results are expected to be the same at other sites? Why or why not? What may
lead to variability in site results?
We are getting varied results at other sites. As follow up you can use the next graphs
with them for a classroom discussion. Site variability may have to do with how dense the stand
is, how weather conditions affect the insects, how much flooding is on the site, how tall and dense
the plants were to begin with. Your students may have good ideas not mentioned here.

Purple Loosestrife Number of Stems - by Year Post

Acton

Beverly Lexington Walpole

Woburn

Release While most
20 M Year 1st Release sites showed
O+ a reduction
100 @+2 in number of
+3
80 stems, the
+4 B 1 .

60 .45 everly site
remained
roughly the
same. They
were short to

Acton Beverly Lexington Walpole Woburn begin with.
. B Year 1st Release
Purple Loosestrife % Cover - by Year Post Release -
+
m+2
+i Sites in
+5 Walpole,
* Woburn and
O+6 .
Lexington
show a reduced
in percent
cover over
time.
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Further Classroom Discussion:

Purple loosestrife is an invasive plant that can take over a wetland, out-competing other plants,
and preventing them from growing. This is a threat to biodiversity. Fewer species of plants are
able to grow when purple loosestrife is present.

A second hypothesis is: Introducing Galerucella beetles will help increase biodiversity in a
wetland.

Discuss:
1. What additional data needs to be collected in order to test this hypothesis?
(Associated vegetation)

(Answer: What is the current biodiversity. We monitor associated vegetation to be able
to answer this question. Surveying mammals, birds and amphibians will also help. )

2. When do you think people should collect this data?
A. In a year before beetles have been released
B. In the year beetles have been released
C. Both before and after beetles have been released

(It would be useful to compare both before and after).
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Fall Monitoring Data - Turners Pond Site in Walpole

Purple Loosestrife

Walpole Lythrum salicaria
YEAR QUADRAT % COVER #STEMS DATE OBSERVERS
Note: No data was collected in 2001
2000 1 375 33 18-Oct C. Katuska
2 37.5 40
3 87.5 78
4 87.5 44
5
2000 AVG 62.5 48.75
2002 1 37.5 6 23-Sep T. Smith, R. Turner
2 62.5 8
3 375 26
4 15.5 20
5 87.5 51
2002 AVG 38.25 15
2003 1 2.5 4 24-Sep T. Smith
2 15.5 10
3 15.5 6
4
5 15.5 3
2003 AVG 12.25 5.75
2004 1 2.5 3 27-Aug F. SaintOurs
2 15.5 7
3 25 6
4
5 25 18
2004 AVG 5.75 8.5
2005 1 0 0 5-Sep F. SaintOurs
2 0 1
3 25 5
4 25 7
2005 AVG 1.25 3.25
2006 1 0 0 14-Sep F. SaintOurs
2 0 0
3 2.5 3
4 2.5 1
2006 AVG 1.25 1




Walpole: Fall Monitoring Data - Turners Pond Site Note: No data was collected in 2001.

YEAR QUADRAT Height 5 tallest Lythrum plants t inflorescences/5 tallest stem:length of term.inflor./5 tall #buds/5Scm of inflor. OBSERVERS DATE
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
2000 1 208 202 204 225 195 1 1 4 8 7 C. Katuska 18-Oct
2 225 200 228 202 200 15 5 7 3 4 3 3 5 4 3
3 234 203 203 244 185 8 21 5 7 1 4 5 4 5 4
4 182 178 163 186 167 6 5 6 15 1 6 6 4 6 6
5
2000 AVG 201.7 6.5 4.53
2002 1 155 152 110 144 95 2 0 O 0 0 8 12 T. Smith, R. T 23-Sep
2 186 117 181 155 163 8 5 11 6 1 19 26 17 24 20 7 4 18 6 6
3 186 176 164 162 150 5 1 5 1 1 27 28 23 16 21 4 6 2 26 3
4 89 60 80 79 72 0 0 O 0 0
5 232 226 222 216 212 10 17 12 13 10 40 35 28 28 24 5 14 19 23 21
2002 AVG 133.8 2.3 20.82 8.55
2003 1 T. Smith 24-Sep
2
3 No Data No Data No Data No Data
4
5
2003 AVG #DIV/0! i
2004 1 43 31 35 0 0 O F. SaintOurs  27-Aug
2 50 47 59 61 49 0 0 O 0 0
3 66 56 49 30 62 0 0 0 0 0 loinflorescences No inflorescences
4
5 45 27 27 33 26 0 0 O0 0 0
2004 AVG 44.22222 0
2005 1 F. SaintOurs  5-Sep
2 22 No inflorescences
3 60 40 25 10 8 No inflorescences No inflorescences
4 64 60 45 35 42
2005 AVG 37.36364
2006 1 F. SaintOurs 14-Sep
2
3 35 48 40 0 0 0 No inflorescences No inflorescences
4 15 0
2006 AVG 34.5 0 it it




Summary Average of all quadrats by year
| Year

% COVER| #STEMS

2000 62.5 48.75

2002 38.25 15

2003 12.25 5.75

2004 5.75 8.5

2005 1.25 3.25

2006 1.25 1

2000 2002 2003 2004 2005 2006

% COVER 62.5 38.25 12.25 5.75 1.25 1.25
# STEMS 48.75 15 5.75 8.5 3.25 1
Average Height 201.7 133.8[No Data 44 .22 37.36 34.5
Average #
inflorescences 6.5 2.3|No Data 0 0 0
Average # buds 4.53 8.55|No Data 0 0 0
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Galerucella beetles go through 4 stages of life.
Egg, Larva, Pupa, and Adult. Adults hibernate

over the winter, and begin laying eggs in the spring.

May June July
weeks 1 2 3 4 5 6 7 8
Fast Egg Egg Lana Lana Pupa Pupa Adults
Slow Egg Egg Egg Lana Lana Lana Pupa Pupa Adults
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Larva feed on the leaf
tips, making a
windowpane pattern.

Adults eat all the way
through the leaf.
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Which leaf shows more
damage by Adult
Galerucella beetles?

Which leaf shows more

damage by Galerucella
beetle larva?
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Chart B:

Damage Class, % cover
A <1%

B 1-5%

C 6-25%

D 26-50%

E 51-75%

F 76-95%

G >95%
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Estimate Percent Damage
by Larva

Based on this image, do you
think beetles help control purple
loosestrife?

UGA1291013
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Form 3: Purple Loosestrife biocontrol monitoring (Spring)

Part1 Site: State Fill in Part 1 in the classroom.
Date:
day/month/year Chart B:
Chart A: Damage Class,
Insect Abundance and % cover
1 1-10 A <1%
2 11-25 B 1-5%
3 26-100 C 6-25%
4 100-500 D 26-50%
Investigator's Names 5 >500 E 51-75%
F 76-95%
G >95%
YOUR DATA MATTERS!

Check with your teacher to know your quadrat number. Please record this accurately.
Fill in Part 2 in the field.

Part 2 Galerucella beetles Pumple Loosestrife Cattail

% damage # stems # stems
Quadrat (entire plot) originat-ing originat-ing
Number Adults [Larvae |Eggs % cover |in plot % cover |in plot
# of people counting Part 3. Take a photo Photo
Amount Time counted of your quadrat! ID #

1. Approach your site carefully. Avoid trampling, and scaring away beetles!

2. Count adults for one minute. Ifyou count them all, record that number. Make sure you don't count the
same insects more than once. If you don't have time to count them all, use estimates from Chart A. Do
the same for larvae and eggs.

3. Look for evidence of leaf damage. Estimate % of leaf area removed by insect feeding.

4. Estimate and record % cover of purple loosestrife, and of cattail.

5. Count the total loosestrife stems originating in the quadrat.

6. Do the same for cattail.

8. List types of plants in plot, and estimate their percent cover.

Part4.(Form4.) Plant name or description % cover

Plant name or description % cover

% Bare ground/leaf litter

9. On the back, list /draw / describe other insects seen and any disturbances.



FORM 4: PURPLE LOOSESTRIFE biocontrol monitoring (Associated Vegetation)

Teacher Version (Compile all student Form 4 data here.) Chart B:
Fall and Spring Monitoring Percent Cover
NOTES: 1 m2 quadrat A | <1%
SITE: STATE: B [ 1-5%
DATE: C [6-25%
D [26-50%
INVESTIGATORS: E [51-75%
Last name First name TIME: F 176-95%
TEMPERATURE: _ G [ >95%
WEATHER:

Q1 (@2 @3 Q4 [Q5 |

Record Percent cover of plants rooted in you quadrat. Record in
the column that matches your quadrat number.

Vegetated

Unvegetated (soll,
water, litter, etc)

(Check if present or use Chart B or other Sketch or describe plants if you
Individual Species (names) scale to indicate percent cover) don't know their names.

% unvegetated or leaf litter

Please send a copy of the completed form to Beth Suedemeyer

Wetlands Restoration Program | MA Office of Coastal Zone Management
251 Causeway Street, Suite 800 | Boston, MA 02114-2136

phone: 617-626-4921 | fax: 617-626-1240 | beth.suedmeyer@state.ma.us
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Guidance Document for the Purple Loosestrife Biocontrol Project
November 2006

This guidance document for the Massachusetts Wetlands Restoration Program’s Purple Loosestrife
Biocontrol Project (the Project) briefly reviews the use of biocontrol measures in Massachusetts to control
the invasive wetland plant, purple loosestrife, and provides information to people who may be interested in
participating in the Project.

Background

Purple loosestrife (Lythrum salicaria) is an invasive wetland plant originally from Europe and Asia. In the
United States, there are no natural enemies that control purple loosestrife populations. As a result, the plant
spreads rapidly and causes significant negative impacts, including reduced native plant coverage, lower plant
diversity, and impaired wildlife habitat. (See the purple loosestrife fact sheet in Appendix 1 for more
information.)

Viable options for managing purple loosestrife via conventional means (water level management, burning,
herbicides, manual removal, and cutting) have proven extremely difficult and impractical on a large scale.
An alternative is the biological control of purple loosestrife via intentional introduction of natural predators.

Extensive studies have identified several beetle species in Europe that feed and breed on purple loosestrife
and that control populations there. These beetles have been extensively tested in the United States since
1986 to assess their safety and efficacy as biocontrol agents, leading to a 1992 approval by the United States
Department of Agriculture of their use for biocontrol purposes. Published literature indicates that no
significant long-term negative impacts on native plant species have been observed. The beetles prefer to eat
purple loosestrife and will successfully lay eggs only on that plant.

The beetles used in the WRP project are leaf-feeding Galerucella sp. (G. pusilla and G. calmariensis). The
beetles over-winter in a dormant state in the soil, then emerge in the spring to reproduce. The adults feed on
purple loosestrife leaves and create a bullet-hole pattern in the leaf. In the summer, adults breed and lay eggs
on the leaves and stems of purple loosestrife. Larvae emerge and feed on the leaves of the plant, causing
significant damage in the form of a window-pane pattern on the leaves (larval damage does not penetrate the
entire leaf, but the upper or lower layers only). The larvae pupate in the soil and the next generation of
adults will emerge in the mid-summer. In New England, it is rare for beetles to go through more than one
reproductive generation per year. However in warmer climates, this is often possible.

Normally, beetles are purchased from a supplier, transferred from another site where a beetle population has
been established, or are reared in a controlled environment and then transferred to the site. Releases occur in
the spring or summer at pre-selected and monitored sites of dense purple loosestrife infestation. The goal is
to establish a self-sustaining beetle population at each release site that will control purple loosestrife. In
general, annual releases over three to four years are needed to cause a significant impact, or decline, in
purple loosestrife.

While these natural beetle predators cannot eliminate purple loosestrife entirely, they have been shown to
significantly reduce the density of the plant (by up to 90% in some studies) and allow re-establishment of



native wetland vegetation. Beetle populations stay in balance with purple loosestrife availability and will
increase or decrease in proportion with the plant’s abundance. When the population of purple loosestrife in a
wetland is reduced by effective biocontrol measures, beetle populations will decline as well.

Galerucella sp. beetles have been used successfully in the United States to control purple loosestrife
infestations since the early 1990s. Treatments have occurred in all of the New England states, including
Massachusetts, where beetles were first released on National Wildlife Refuges (Great Meadows NWR and
Parker River NWR) in the mid- to late- 1990s.

Massachusetts Wetlands Restoration Program Purple Loosestrife Biocontrol Project

The Wetlands Restoration Program initiated a pilot Purple Loosestrife Biocontrol Project in 2000. The
overall goal of the Project is to enhance the health, condition, and diversity of habitats and native species
within wetlands that have been degraded by purple loosestrife infestations. As of 2006, WRP has facilitated
beetle releases at 17 sites in Massachusetts. Volunteer organizations have participated in beetle rearing,
beetle release, and spring and fall site monitoring. Extensive monitoring of treatment sites has occurred to
document the effects of the beetles on purple loosestrife growth and the establishment of self-sustaining
beetle populations. Several sites in Massachusetts have shown successful reductions in purple loosestrife
coverage and vigor after multiple beetle releases over three to four years.

In 2005, funding was allocated by the Federal Aquatic Nuisance Species Taskforce for CZM to hire a half-
time purple loosestrife biocontrol project coordinator. Additionally, WRP has received funding through a
United States Fish and Wildlife Service Cooperative Agreement to support expansion of the Project. WRP
plans to develop additional partnerships and support the expansion of treatment sites throughout the state.
The Project will continue to use a volunteer-based model and will partner with schools and conservation
organizations to help raise and release beetles and monitor treatment sites. Additionally, WRP is
collaborating with government agencies and other partners to develop a long-range strategic plan for the
biological control of purple loosestrife throughout Massachusetts.

What WRP Provides

The degree of WRP involvement in purple loosestrife biocontrol varies from site to site. WRP can provide
initial technical advice and guidance to all parties interested in purple loosestrife biocontrol in Massachusetts. If
organizations are interested in receiving a greater level of assistance for a particular site -- via beetle provision,
monitoring assistance, etc. -- then that site should be nominated for WRP assistance using the attached site
nomination form (see below and Appendix 2). WRP annually reviews nominations and considers the merits of
individual sites for purple loosestrife control, along with available resources, to determine which sites will
receive WRP assistance.

Cooperative Agreement

When WRP determines that sufficient resources are available and a site merits more significant involvement, the
nominating entity and WRP will enter into a cooperative agreement. See Appendix 3 for the current
Cooperative Agreement.



Regulatory Considerations

Familiarity with federal, state and local permits regarding biocontrol agents and wetland activities is important.
WRP maintains a permit from the USDA Animal and Plant Health Inspection Service (APHIS) to import
exotic Galerucella beetles and/or release approved biocontrol organisms into the environment.

The Massachusetts Department of Environmental Protection (MassDEP) supports the partnership efforts
described herein and the goal of improving wetland conditions through the introduction of biocontrol beetles to
manage purple loosestrife infestations. MassDEP encourages anyone considering purple loosestrife biocontrol
activities to collaborate with WRP.

WRP coordinates with the Massachusetts Natural Heritage and Endangered Species Program (NHESP) and
local conservation commissions during the review process for proposed release sites. Conservation
commissions are provided with information about the Project and data specific to sites in their jurisdiction.
WRP and local volunteers continue to monitor selected release sites for at least three years. A summary
report of monitoring results is provided to state agencies and the conservation commission in each town
where a release has occurred.

Site Selection

WRP considers the following criteria when evaluating a proposal for biocontrol treatment at a new site:

Organizational/Logistical support

e Landowner permission/approval for release, establishment of permanent markers, and long-term
monitoring (5-10 years).

e Support from the local Conservation Commission and approval from NHESP.

e Local sponsor/supporting organization willing to oversee the release and commit to long-term monitoring
(ideally to rear beetles as well).

Physical criteria

e Sufficient coverage and density of purple loosestrife to support a self-sustaining beetle population
(typically 1-2 acres).

e Adequate access for monitoring and release activities.

e Protection of site from major disruptions (e.g., herbicide treatment, other weed control regiment,
flooding, or insecticide use). No recent history (during prior two years) of insecticide spraying or plans
to spray in future.

e Presence of native wetland species as a seed source to reestablish areas with native vegetation after
purple loosestrife declines.

e Consideration of potentially vulnerable native species (e.g., Lythrum alatum, Lysimachia spp.) or state-
listed rare plant species (site records reviewed by NHESP).

e High conservation value (e.g., isolated stands of native plants clearly threatened by purple loosestrife).

Site Nominations

To nominate a site for purple loosestrife biocontrol treatment in collaboration with WRP, fill out the nomination
form found in Appendix 2 and submit to Beth Suedmeyer at beth.suedmeyer@state.ma.us. When submitting a
nomination, please include your name and contact information (email, address, phone number), the name of the




site, the location of the site (town, nearest street address or intersection, description of location), the name of the
landowner, description of the extent and density of purple loosestrife, and a map of the site.

Beetle Orders

WRP assists in procuring beetles for introduction at sites participating in the Project. Beetles may be purchased
through a supplier, obtained from one of the beetle rearing sites in Massachusetts, or transferred from sites with
established beetle populations. The current source of purchased beetles is the New Jersey Department of
Agriculture. As previously mentioned, WRP maintains a USDA - APHIS permit to import Galerucella sp.
beetles for the purpose of release as biocontrol agents. Organizations that enter into a Cooperative Agreement
with WRP and agree to follow the guidance described in this document may be able to use WRP’s beetle
transport and importation permit.

Beetle Rearing

To date, several schools (middle schools through colleges) have participated in the beetle rearing project by
cultivating purple loosestrife, introducing beetles to the plants, and allowing beetles to reproduce, resulting in a
100-fold or greater increase in the beetle population. After the next generation of adult beetles emerges, the
population is released to a predetermined treatment site. The rearing process begins in April and extends until
late June or July when the beetles are released. The complete protocol used for rearing beetles is found in
Appendix 4.

Monitoring

Pre-treatment monitoring is done to determine the composition of plant diversity at the wetland prior to initiation
of the biocontrol project. Long term monitoring is required to assess the effectiveness of establishing a self-
sustaining beetle population and significantly reducing the purple loosestrife infestation. WRP staff train local
land stewards in monitoring methodologies, so that they may continue the long-term, routine monitoring with
limited guidance. The protocol in Appendix 5 describes the monitoring to be done each spring and fall. The
protocol requires the establishment of permanent quadrats to monitor change over time. Spring monitoring
collects data on purple loosestrife plant characteristics and beetle presence and absence in monitoring quadrats.
Fall monitoring collects more specific information on purple loosestrife vitality at the time of flowering. Photo
documentation of sites from specific vantage points each year visually documents changes in sites over time.

After several years of beetle releases, when a self-sustaining population has been established, it is anticipated
that beetles may disperse to other purple loosestrife infested areas up to 10 miles from the original treatment site.
In order for WRP to effectively and efficiently plan for future releases and project needs, it is important to know
the locations of Galerucella beetle populations away from WRP-initiated treatment sites. For this reason, WRP
requests the assistance of the public, especially people who spend time in wetlands for work or recreation, in
identifying stands of purple loosestrife which have Galerucella beetles and/or evidence of Galerucella feeding
damage. Reports may be submitted using the site nomination form (Appendix 2). An identification card,
depicting Galerucella and Galerucella feeding damage can be found in Appendix 6.

Data Sharing

Collaborating organizations use the data sheets provided with the monitoring protocol (Appendix 5) to record
routinely collected data in the field. Data sheets are copied and sent into WRP and entered into WRP’s



Statewide Purple Loosestrife Biocontrol Project Database. WRP creates an annual report to share the data and
results from the Purple Loosestrife Biocontrol Project.
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Appendix 1: Purple Loosestrife Fact Sheet - Plant Conservation Alliance's Alien Plant Working Group

Y-
I ma FAcT SHEET: PURPLE LOOSESTRIFE

Purple Loosestrife
Lythrum salicaria L.
Loosestrife family (Lythraceae)

NATIVE RANGE
Eurasia; throughout Great Britain, and across central and southern Europe to
central Russia, Japan, Manchuria China, southeast Asia and northern India

DESCRIPTION

Purple loosestrife is an erect perennial herb in the loosestrife family, with a square,
woody stem and opposite or whorled leaves. Leaves are lance-shaped, stalkless,
and heart-shaped or rounded at the base. Plants are usually covered by a downy
pubescence. Loosestrife plants grow from four to ten feet high, depending upon
conditions, and produce a showy display of magenta-colored flower spikes
throughout much of the summer. Flowers have five to seven petals. Mature plants
can have from 30 to 50 stems arising from a single rootstock.

ECOLOGICAL THREAT

Purple loosestrife adapts readily to natural and disturbed wetlands. As it
establishes and expands, it outcompetes and replaces native grasses, sedges,
and other flowering plants that provide a higher quality source of nutrition for
wildlife. The highly invasive nature of purple loosestrife allows it to form dense,
homogeneous stands that restrict native wetland plant species, including some
federally endangered orchids, and reduce habitat for waterfowl.

DISTRIBUTION IN THE UNITED STATES
According to the U.S. Fish and Wildlife Service, purple loosestrife now occurs
in every state except Florida.

HABITAT IN THE UNITED STATES

Purple loosestrife is capable of invading many wetland types, including
freshwater wet meadows, tidal and non-tidal marshes, river and stream banks,
pond edges, reservoirs, and ditches.

BACKGROUND

Purple loosestrife was introduced to the northeastern U.S. and Canada in the
1800s, for ornamental and medicinal uses. It is still widely sold as an ornamental, except in states such as Minnesota,
Wisconsin, and lllinois where regulations now prohibit its sale, purchase and distribution.

BIOLOGY & SPREAD

Purple loosestrife enjoys an extended flowering season, generally from June to September, which allows it to produce
vast quantities of seed. The flowers require pollination by insects, for which it supplies an abundant source of nectar. A
mature plant may have as many as thirty flowering stems capable of producing an estimated two to three million, minute
seeds per year.

Purple loosestrife also readily reproduces vegetatively through underground stems at a rate of about one foot per year.
Many new stems may emerge vegetatively from a single rootstock of the previous year. "Guaranteed sterile" cultivars of
purple loosestrife are actually highly fertile and able to cross freely with purple loosestrife and with other native Lythrum
species. Therefore, outside of its native range, purple loosestrife of any form should be avoided.
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MANAGEMENT OPTIONS

Small infestations of young purple loosestrife plants may be pulled by hand,
preferably before seed set. For older plants, spot treating with a glyphosate
type herbicide (e.g., Rodeo® for wetlands, Roundup® for uplands) is
recommended. These herbicides may be most effective when applied late in
the season when plant are preparing for dormancy. However, it may be best to
do a mid-summer and a late season treatment, to reduce the amount of seed
produced.

Biological

While herbicides and hand removal may be useful for controlling individual
plants or small populations, biological control is seen as the most likely -
candidate for effective long term control of large infestations of purple loosestrife. As of 1997, three insect specnes from
Europe have been approved by the U.S. Department of Agriculture for use as biological control agents. These plant-
eating insects include a root-mining weevil (Hylobius transversovittatus), and two leaf-feeding beetles (Galerucella
calmariensis and Galerucella pusilla). Two flower-feeding beetles (Nanophyes) that feed on various parts of purple
loosestrife plants are still under investigation. Galerucella and Hylobius have been released experimentally in natural
areas in 16 northern states, from Oregon to New York. Although these beetles have been observed occasionally feeding
on native plant species, their potential impact to non-target species is considered to be low.

USE PESTICIDES WISELY: Always read the entire pesticide label carefully, follow all mixing and application instructions and wear all
recommended personal protective gear and clothing. Contact your state department of agriculture for any additional pesticide use
requirements, restrictions or recommendations.

NOTICE: mention of pesticide products on this page does not constitute endorsement of any material.

CONTACTS
For more information on the management of purple loosestrife, please contact:

e Cornell University Non-indigenous Plant Species Program, http://www.invasiveplants.net
« Virginia Natural Heritage Program. http://www dcr virginia.gov/dnh/invinfo_htm

SUGGESTED ALTERNATIVE PLANTS
Native species of Liatris (blazing star) have showy pink-purple flower spikes and are an important nectar source for many
native species of butterflies and other insects.

OTHER LINKS
o hitp://www invasive.org/search/action.cfm?g=Lythrum%z20salicaria
¢ hitp://www lib.uconn.edu/webapps/ipane/browsing.cfm?descriptionid=72

AUTHOR
Jil M. Swearingen, National Park Service, Washington, DC

PHOTOGRAPHS
Barry A. Rice, The Nature Conservancy, Davis, CA
John M. Randall, The Nature Conservancy, Davis, CA
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