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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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









Appendix 1: Purple Loosestrife Fact Sheet - Plant Conservation Alliance's Alien Plant Working Group




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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