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Biological control of purple loosestrife (Lythrum salicaria) in Goodyear
Swamp Sanctuary using leaf-eating beetles (Galerucella spp.)

Sarah Groff!

INTRODUCTION

Purple loosestrife (Lythrum salicaria) is a perennial plant that aggressively
invades and degrades wetland and roadside habitats across North America. Since its
establishment in the New World in the 1800s from Europe, L. salicaria has spread
quickly across the continent (Thompson et al.. 1987). Forming dense monotypic stands,
purple loosestrife chokes out native plant species in wetland and lakeshore habitats
(Skinner, 1996).

Conventional methods of control such as cutting, herbicide treatment, water level
manipulation, and burning have generally been unsuccessful. As there are no native
insects capable of controlling purple loosestrife, research was conducted in Europe in the
1980s to find host-specitic, significantly damaging insects (Skinner, 1996). Since 1992,
several insect species, namely Hylobius transversovittatus, Nanophyes marmoratus,
Galerucella calmariensis and G. pusilla, have been introduced to North America as
biocontrol agents against purple loosestrife (Blossey, 1997).

In the spring of 1997, 100 beetles of Galerucella calmariensis and G. pusilla were
introduced to the Goodyear Swamp Sanctuary in a collaborative effort with Cornell
University, sponsored by the Cooperstown Lake and Valley Garden Club (Austin 1997).
Based on extensive previous studies, the beetles were expected to decrease the
competitive capabilities of L. salicaria. Control of purple loosestrife was expected, as the
beetles feed on the meristematic regions of the plant, causing defoliation, impaired
growth, decreased seed production and increased mortality (Blossey et al., 1994).

Since the introduction of Galerucella to Goodyear Swamp Sanctuary, biannual
monitoring of the beetle herbivory and the recovery of native flora has been conducted.
Galerucella presence and herbivory has been observed in past monitoring. It is expected
that the Galerucella will be increasingly effective in controlling the purple loosestrife.

METHODS

Following the monitoring protocol as specified by Blossey (1997), five Im”
quadrats were established in Goodyear Swamp Sanctuary Figure 1) to evaluate the
success of Galerucella in controlling purple loosestrife (Austin, 1998). Quadrats 1 and 2
were sites of the original release; 50 Galerucella were added to each in 1997. Quadrats 3,
4 and 5 were established in 1998 to initially serve as control sites and to provide insight
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RESULTS AND DISCUSSION

The abundance of Galerucella spp.eggs, larvae and adults during the spring time
samplings since 1998 are provided in Figures 2-4, respectively (see Table 1 for
abundance categories) and Appendix 2. The abundance of Galerucella spp.eggs has
increased steadily since monitoring began, particularly in the sites in which the insects
were stocked. It was not until spring 2000 that eggs were found outside those sites. In the
spring of 2001, over 100 eggs were found in all quadrats (Figure 2). 2001 was also the
first year that larvae were evident, and they were more abundant in the control sites than
in the areas where stocking occurred (Figure 3). Adult abundance also increased outside
of the stocking sites (Figure 4).

Abundance Categories Frequency Categories

number category range | category | mid point
0 1 0% A 0%
1-9 2 1-5% B 2.50%
10-49 3 5-25% C 15%
50-99 4 25-50% D 37.50%
100-499 5 50-75% E 62.50%
500-1000 6 75-100% F 87.50%
>1000 7 100% G 100%

Table 1. Categories prescribed by Blossey’s (1997) protocol for abundance and
frequency.

The late summer/fall of 2000 was the first time that purple loosestrife showed
obvious signs of damage due to herbivory by Galerucella spp. In the spring of 2001 the
mid-point of damage frequency for all quadrats was 15% (Figure 5). However, the
overall percent cover was somewhat higher in the spring of 2001 (Figure 6). The plants
may respond to herbivory by producing additional, though shorter, shoots (Fickbohm,
2001). Therefore, percent cover may temporarily increase as the stand’s hardiness
decreases.

Following the spring 2001 survey, increases in all life stages of Galerucella spp.
increased substantially and purple loosestrife was completely defoliated throughout the
Sanctuary. At the time of the fall sampling (13 August), no evidence of loosestrife existed
(Figures 8 and 9, and Appendix 3). Native species, which had been extensively
suppressed since purple loosestrife gained dominance, rebounded. Most notably, swamp
candles (Lysimachia terrestris), a native loosestrife, was expanding throughout the
Sanctuary.

Following the loss of purple loosestrife from the Sanctuary in mid-July,
Galerucella spp. adults were alighting en-masse on various other plant species and
seemed to attempt to use those plants as food (Conde, personal communication).
However, that occurrence was brief and no other species was affected to any significant
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Figure 2. Comparison of Gallerucella spp. egg abundance from yearly spring samplings.
Abundance categories taken from Table 1.
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Figure 3. Comparison of Gallerucella spp. larval abundance from yearly spring samplings.
Abundance categories taken from Table 1.
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Figure 4. Comparison of Gallerucella spp. adult abundance from yearly spring samplings.
Abundance categories taken from Table 1.
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Figure 5. Comparison of percent damage estimations to purple loosestrife leaves from
yearly spring samplings. Frequency mid-points taken from Table 1.
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Figure 6. Comparison of percent cover estimations to purple loosestrife plants from
yearly spring samplings. Frequency mid-points taken from Table 1.
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Figure 7. Comparison of the number of purple loosestrife stems from yearly spring
sampling observations.
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Figure 8. Comparison of percent cover of purple loosestrife plants from the spring and fall
sampling 2001. Frequency mid points taken from Table 1.
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Figure 9. Comparison of stem number of purple loosestrife plants from the spring and fall
sampling 2001.
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extent. Following that episode, the beetles dispersed. Similar behavior has been noted by
Blossey et al. (2001).

To evaluate the dispersal of Galerucella spp., a cursory search was conducted
outside of the Sanctuary. Beetles were found in purple loosestrife stands up to a mile
away from the study site, primarily to the northeast of Goodyear Swamp Sanctuary. It
has been reported that the beetles are able to travel at least 850 meters (approximately 0.5
mi) in search of food (Grevstad 1996). The prevailing southwestern summer winds likely
alded the extent of the dispersal.

Due to the absence of the herbivores, new shoots of purple loosestrife were
observed growing again by the end of August. The plants, however, were not developed
enough to produce flowers. Even though this year’s loosestrife population did not
produce seeds, purple loosestrife seeds from previous years undoubtedly still persist, as
well as root stocks. It is almost certain that they do, as mature loosestrife plants produce
>2 million seeds annually which remain viable for many years (Thompson et al. 1987,
Welling and Becker 1990).

It appears that Galerucella spp. tends not to move from an area as long as there is
any purple loosestrife. When their population reaches the point at which they completely
exhaust the loosestrife, they disperse. If the movement of Galerucella spp. from the
Sanctuary was complete, purple loosestrife may have an opportunity to rebound.
However, as the regional population of Galerucella spp. increases, beetles should be able
to easily repopulate the site, controlling purple loosestrife in Goodyear Swamp
Sanctuary. Continued monitoring will provide insight into the ability of Galerucella spp.
to re-colonize a site following temporal differences in the availability of purple
loosestrife for forage.
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Site Namc / 7 /C I s e e Date: f;/"» i =

Town: bk ‘Hw I L\) County: _~/Loivis State A/

Longitude: Latitude: GPS Derived? Y N

Elevation: __ Range: Twnship: Sect: _ OtrSect;

CONTACT PERSON: LLGAL LANDOWNER

Name: QR. \HU-L L Hﬁ“fh Y e
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City: LOORIKS Tl Y 4 City: uNSWNI/‘

State:_ /Y le /i e State:__ VY le AFRLE

Phone: _ (07 ) 5¢/ 7 8775 Phone: (p07) Y G- 25272

SITE CHARACTERISTICS:
Habitat Type:  __River \/Wetland __Lake ___Meadow __lmigation Ditch __Other

Road Map to Site

Appendix 1. Form lof Blossey’s Galerucella spp. monitoring protocol covering general

site information
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FORM 2: SPRING QUADRAT SAMPLING:

: \ - coo L GeefE
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Quadrat Galerucella Hyl Nano lzurple Loosestrife Typha spp. Chart A. Abundance Chart B. Frequency
(use Chart A) (use (use rate% feeding damage and cover rate % cover (Chart , : AT AF e
# Chat AL R _chart A) (Chag B and count # of stems B aud coupt stems Catagories Catagories
E L A A A Jodamage | %cover | #stems | %cover | #stems 0 1 0 A
l A ] C D S 4 0o 1-9 2 1-5% B
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2.2. Purple Loosestrife Typha spp.
Height (cm) of the 5 tallest plants Height (cm) of the 5 tallest plants
Quadrat 1 2 3 4 5 1 2 3 4 5
! A X Y 6/ 49
2 24 1 788 L Gl a3
3 78 2% 24 2E ) 6 _
4 7.3 7é Zk 17 24 LY
5 Y & 27 24 79
[§
5
8
9
i ()
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FORM 2: FALL QUADRAT SAMPLING:

Site Name:__ (ot wig o g\wwm Saocdupr Observer Name(s): ‘)/a@ )7 é ’Zﬁqé
Date of Observations: Q/l3le/  Time_ @30 )
Weather:___ (/o Temperature:_v_70_;
2 . 5 . IniTorescen oe
Quad Purple Loosestrife Typha spp. Typha spp. Purple Loosestrife I3
# rate % cover (Chart A) rate % cover (Chart Height (cm) of the 5 tallest plants Height (cm) of the 5 tallest plants
gount gumber of stems Axand count stems
Dcover #stems %cover | #stems 1 2 3 4 5 1 2 3 4 5
I A > A 0 s
2 A I, A @) —1
I N ¢ T 75 Vg7 1 ar | 72/ \éb
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6 0 A
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Appendix 3. Form 2 of Bloosey’s Galerucella spp. monitoring protocol covering
fall sampling data.




FORM 3: LIST OF PLANT SPECIES: 129

Site Name:__ o 0 o, Do i e Mg Ful Observer Name(s):___j=. (o b0,
Date of Observations® gi]){// 2l ’

Quadrat
{check box if species is present in guadrat)

Plant species 1 2 3 4 5 6 7 8 9 10
,}‘/1(/ /:\: SRS eer” h/ o
R adrp ./ S e
) \}4 ) = / ,i / ;,// // vv«’ .
T g it L e y/" -
/f L5 JIF - , / v 1// L
CLpoicd e - ouf i/ Pay, S
/V7‘/J.’/1é Ll ‘ v
37'/)01/-‘"/ 1,[/ 7 /
Salik se / /
Boih el v |

§jg)// (o p

R ) e gg[/ﬁ/éu/‘f
'./’;if/;zﬂ'(x[‘ i(, u/’L/S /
Snghde Fecn v

Seoy e soo
9] L

< s
<\\.

N
N

Appendix 4. Form 3 of Blossey’s Galerucella spp. monitoring protocol covering native

flora present in established plots.



