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CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

Non-SI units of measurement used in this report can be converted to SI
(metric) units as follows:

Multiply By ~ To Obtain
acres 4,046.873 square metres
miles (US statute) 1.609347 kilometres
yards 0.9144 metres



ALLIGATORWEED SURVEY OF TEN SOUTHERN STATES

PART I: INTRODUCTION

Background

1. Alligatorweed (Alternanthera philoxeroides (Mart.) Griseb.) (Fig-
ure 1) was introduced into the United States during the late 1890's and was
well established in the southeastern states by 1900 (Weldon 1960). In the
absence of natural herbivorous enemies, alligatorweed populations increased
during the first half of the 20th century and caused significant problems in
many waterways of the southeastern United States by 1945. 1In 1963, an esti-
mated 162,400 acres* of alligatorweed occurred in coastal states from North
Carolina to Texas, and small infestations were also reported in Virginia,
Arkansas, Tennessee, and California (Massey 1955, Weldon 1960, US Army Corps
of Engineers (CE) 1965).

2. Efforts were initiated in 1959 to determine the feasibility of using

biological agents to control alligatorweed. Although early efforts included a

Figure 1. Alternanthera philoxeroides ((Mart.) Griseb.)
with flower; common name: alligatorweed

* A table of factors for converting non-SI units of measurement to SI
(metric) units i1s presented on page 6.



broad spectrum of biological agents, most of the effort centered on the use of
arthropods. The US Department of Agriculture, Agricultural Research Ser-
vice (USDA-ARS), surveyed alligatorweed in South America for candidate biocon-
trol agents, with funding provided largely by the Aquatic Plant Control
Research Program (APCRP), CE. Although a large number of speciles were found
to feed on alligatorweed, the number of viable candidates was reduced to three
species, including: the alligatorweed flea beetle (4gasicles hygrophila
(Selman and Vogt)), alligatorweed thrips (Amynothrips andersoni (0'"Neill)),
and the alligatorweed stem borer (Vogtia malloi (Pastrana)). After extensive
life history and host specificity studies, Agasicles was released in the
United States in 1964, Amynothrips in 1967, and Vogtia in 1971 (Hawkes,
Andres, and Anderson 1967; Zeiger 1967; Andres 1971; Goeden and Ricker 1971;
Maddox 1970; and Brown and Spencer 1973).

3. Following the initial releases, each species was distributed as a
cooperative effort among the USDA-ARS, CE, and other Federal, State, and local
agencles charged with aquatic plant control responsibilities. By 1973, Agasi-
cles had been released in numerous locations in all the southeastern states
and California. However, releases of Amynothrips and Vogtia were less exten-
sive than releases of Agasicles.

4, 1In 1970, the CE asked the USDA-ARS to evaluate the alligatorweed
biocontrol program. In 1977, the USDA-ARS published the report "Biological
Control of Alligatorweed, 1959-1972: A Review and Evaluation" (Coulson 1977),
which described all documented releases of the biocontrol agents in each state
and included a summary of their survival and establishment at release sites.
This report also discussed factors influencing establishment. Successful
establishment of one or more of the three biocontrol agents occurred in many
areas, and the alligatorweed population in the southeastern United States was
significantly reduced, but not eliminated. In some areas, blocontrol agents
never became established, or long-term control was never achieved because
climatic conditions precluded overwintering.

5. No concerted effort has been made since 1972 to document the effec-
tiveness of these biocontrol agents on alligatorweed throughout the south-
eastern United States, although Vogt, Quimby, and Kay (Iin press) evaluated
their effectiveness in the Lower Mississippl Valley region. In recent years,

alligatorweed problems have Increased in areas where initial efforts to



establish bilocontrol agents were unsuccessful or the biocontrol agents failed

to overwinter.

The Biocontrol Agents

Alligatorweed flea beetle

6. The alligatorweed flea beetle (Figure 2) was approved for release in
1963. It has a 30-day life cycle (Maddox 1968), and both adults and larvae
feed on the plant. Adults feed on mature leaves, and females lay eggs on the
lower leaf surface. Larvae produce circular feeding pits on the lower leaf
surface and also feed on the stem. The flea beetle feeds preferentially and
completes its life cycle only on the aquatic form* of alligatorweed. The
aquatic plant form has a soft, inflated stem with a hollow center, where the
larvae feed and pupation occurs. The terrestrial form has a more fibrous stem

and an almost solid center, which 1s not conducive to pupation.

Figure 2. Agasicles hygrophila (Selman and Vogt) adult;
common name: alligatorweed flea beetle

There are two morphotypes (plant growth forms) of alligatorweed. The
aquatic morphotype is characterized by hollow stems, whereas the terrestrial
morphotype has solid or nearly solid stems. Subsequent reference to morpho-
type in the text and Appendix A follow these definitions.



7. 1Initial releases of the alligatorweed flea beetle were made in Cali-
fornia and South Carolina (1964), followed by releases in Florida and Missis-
sippi (1965), Georgia (1966), Texas, North Carolina, and Alabama (1967),
Tennessee (1968), Arkansas (1969), and Louisiana (1970). Significant impacts
on alligatorweed were noted after populations had become established, and the
greatest impacts occurred in areas where the population peaked in early June.
Such population peaks were closely correlated with environmental factors
(e.g., temperature) and occurred in an area along and south of a line from
Savannah, Ga., to Jasper, Tex. (Coulson 1977).

Alligatorweed thrips

8. The alligatorweed thrips (Figure 3) was approved for field release
in 1966. 1Its life cycle requires approximately 28 days (Maddox and Mayfield
1979), and both nymphs (juvenile stage) and adults feed on alligatorweed with
thelr sucking mouth parts. Damage most often occurs on the newest leaf tissue
in the plant crown. Affected leaves dry and curl, and the thrips may often be
found on these curled leaves.

9. 1Initial releases of alligatorweed thrips were made in California,
South Carolina, Florida, and Georgia in 1967. These releases were followed by
others in Mississippil and Texas (1968) and Alabama (1969). Although the
effectiveness of this biocontrol agent in the United States has not been well

documented, the effectiveness of the thrips was observed to increase in the

Figure 3. Amonythrips andersoni (0'Neill) larvae; common
name: alligatorweed thrips

10



presence of Agasicles, based on South America studies (Silveira 1962 and 1963,
as cited in Coulson 1977).
Alligatorweed stem borer

10, The alligatorweed stem borer (Figure 4) was approved for release in
the United States 1n 1970. It has a life cycle of approximately 39 days
(Maddox 1970), and only the larvae feed on alligatorweed. Feeding occurs
within the hollow, inflated stems of the aquatic form of alligatorweed, caus-
ing a reduction in nutrient flow. This process usually starts at the apical
portion of the plants. Infested stems often appear wilted, become desiccated,
and fall over.

11, Stem borer releases were made in Florida, Georgia, North Carolina,
and South Carolina in 1971 and in Alabama in 1972, Limited information has
been obtained on stem borer effectiveness. It was thought that the stem borer
might become more widespread than the other biocontrol agents because of its
ability to survive the colder winters that occur at the northern limits of the

range of alligatorweed.

Purpose

12. The purpose of this study was to determine the status of alligator-

weed and biocontrol agents in the southeastern United States 10 years after

Figure 4. Vogtia malloi (Pastrana) larvae; common name:
alligatorweed stem borer
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the initial distribution was completed. This report describes the results of

the survey and includes recommendations for increasing the effectiveness of

the biocontrol agents.

Approach and Objectives

Agproach

13. The approach of the study was to survey selected original release
sites of the bilocontrol agents in the southeastern states and to document the
status of both alligatorweed and the biocontrol agents. In addition, Federal
and State agenciles were to be surveyed to determine the current extent of the
alligatorweed population in each state. Based on findings, recommendations

were to be made to increase the effectiveness of the bilocontrol agents.

Objectives
14. Specific objectives of the study were to:

a. Determine the current extent of the alligatorweed population in
each state and ascertain whether or not it occurred at problem
levels.

b. Define the current population levels of biocontrol agents at
selected original release sites and assess their impacts on the
alligatorweed population,

c. Describe the current distribution of each specles of bilocontrol
agent Iin each state.

d. Identify environmental factors Influencing the effectiveness of
each blocontrol agent.

e. Provide recommendations for managers to enhance the effective-
ness of each blocontrol agent in areas where effective control
has not been achieved.

12



PART II: METHODS

15. Two methods were used to determine the status of the insect speciles
impacting alligatorweed. The first method consisted of a survey of State and
Federal agencies involved in aquatic plant management. These agencies were
asked to address both past and present conditions of the alligatorweed popula-
tions and the biocontrol insect populations in their areas. The survey sheet
is presented in Figure 5, and a list of contacted State and Federal agencies

is shown in Table 1.

DATA REQUEST FORM

Agency ~  Date

State Covered

1. What is or has been the acreage of alligatorweed in your area of responsi-
bility and how many acres of alligatorweed were treated with methods other
than biocontrol agents during the years shown below: If chemicals were

employed, please specify name.

Year Acres of Alligatorweed Acres Treated Method Employed
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

Figure 5. Data request form submitted to State and Federal agencies
(Continued)

13



2. What is the present estimation of the severity of the alligatorweed problem
(Please circle one response).

A. Very serious problem

B. Locally serious problem

C. Of concern but not serious

D. Not considered to be a problem

3. Over the last ten years, has the population levels of alligatorweed been:
(Please circle one response).

A. Increasing

B. Decreasing

C. Stable

4, What level of alligatorweed control are the insect biocontrol agents
producing in your area?

Excellent

Satisfactory

Marginal

Unsatisfactory

No control provided

5. What factors may be reducing the effectiveness of biocontrol agents in

your area? (e.g., low temperature in winter, flooding, drought).

Figure 5. Data request form (Concluded)

14



16. The second method involved a field survey of selected sites in each
of 10 southeastern states (Figure 6). Site selection in each state was based
on three factors: (a) total alligatorweed acreage, (b) number of original
insect release sites, and (c) geographic distribution of alligatorweed. Each
site was examined in June and October of 1982.

17. Field sites were classified into two major types: primary and
secondary, Primary sites were selected so that the all geographic areas
within a state were examined. The USDA Technical Bulletin No. 1547 (Coulsen
1977) was used to determine sites that had previously had alligatorweed and at
which insect releases had been made. Accuracy of primary site locations
varied, depending on the amount of available information. Thus, alternate
primary sites were identified to ensure that each geographic area within a
state was covered. Thus, some primary sites were not original release sites.
Secondary sites were those areas that, during the course of travel from one
primary site to another, were observed to have alligatorweed. Also, some
secondary sites were near original release sites that were too vaguely

described for exact location. The schedule of site visits for the June survey
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Figure 6. Locations of primary sites in the 10 surveyed states.
Numbers are coded to site descriptions provided in Part III and
Appendix A

15




List of State and Federal Agencies That Contributed Data to This Study

US Army Engineer District, Mobile

Tennessee Valley Authority,
Water Quality and Ecology Branch

US Army Engineer District,
Little Rock

US Army Engineer District,
Jacksonville

State of Florida Bureau of Aquatic
Plant Resource and Control

US Army Engineer District, Savannah

State of Georgia Game and Fish
Division

US Army Engineer District,
New Orleans

Louisiana Department of Wildlife and
Fisheries

Mississippl Department of Natural
Resources

US Army Engineer District,
Wilmington

North Carolina Department of
Agriculture, Biological
Laboratory

US Army Engineer District,
Charleston

South Carolina Water Resource
Commission

US Army Engineer District,
Nashville

US Army Engineer District,
Galveston

US Army Engineer District,
Fort Worth

Texas Noxious Vegetation
Control Program, Braniff
Laboratory

was arranged so that the southernmost sites were examined first; then the

schedule was reversed in October, when the northern sites were visited first.

During the field surveys, 67 primary sites and 35 secondary sites were

examined.

18. At each primary site, the abundance of alligatorweed was recorded

(heavy, moderate, sparse, or absent), along with morphotype (terrestrial or

aquatic), vigor (healthy, stunted, or chlorotic), and total acreage. The

population densities of Agasicles, Amynothrips, and Vogtia were evaluated as

heavy, moderate, sparse or absent.

Sweep nets were used for Agasicles collec-

tions, and stems were examined for the presence of Amynothrips and Vogtia.



19. Observations on secondary sites included an estimate of the acreage
of alligatorweed, plant vigor, and status of the biocontrol insects. Evalua-
tion of insect populations at these sites involved examination of the vegeta-

tion for damage and visual estimates of the biocontrol agent populations.
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PART III: RESULTS

20. The results of the study are presented in two parts: (a) informa-
tion obtained from the survey of agencies and (b) information obtained from

the field surveys.

Survey of Agencies

21. Responses from State and Federal agencies having aquatic plant
responsibilities in the same geographic area were similar for most questioms.
The responses of all State and Federal agencies to each question are summar-
ized in the following paragraphs. In presenting the data, information
obtained from Federal agencies with areas of responsibility covering more than
one state was adjusted so that data could be presented for each state.

22, The first question asked for three types of data about alligator-
weed 1in the area of responsibility during 1972-1981: (a) total acreage of
alligatorweed, (b) total acreage treated (other than biological), and (c) the
method of treatment (other than biological). Four agencles supplied acreage
figures for 1972 through 1981, eight agencies provided acreages for selected
years, and six agencles provided no acreage figures.

23. Except for Louisiana, Texas, and the Tennessee Valley Author-
ity (TVA), all contacted agencies reported a decrease in acreages of alliga-
torweed as compared with the 1963 acreage recorded by Coulson (1977)

(Table 2). The only control method reported, other than biological, was
chemical (Diquat and 2,4-D). Most chemical control efforts were performed
incidental to waterhyacinth control programs, and no agency reported any
chemical control efforts directed specifically toward alligatorweed.

24, Question two addressed the current severity of alligatorweed. Pos-
sible responses included: (a) very serious problem; (b) locally serious prob-
lem; (c) of concern, but not serious; and (d) not considered to be a problem.
None of the responding agencies indicated that alligatorweed was a very seri-
ous problem. The usual responses consisted of "a locally serious problem' and
"of concern, but not serious." Arkansas did not consider alligatorweed to be
a problem., No significant pattern of responses was noted along geographic
lines. However, alligatorweed is not considered to be a major problem by any

of the contacted agencies (Figure 7).
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Table 2
Total Acreage of Alligatorweed by State for 1963 and 1981

State 1963* 1981
Alabama (south) 4,650%* -
Arkansas 122 50
Florida 2,600 950 T
Georgia 1,800 100
Louisiana 56,000 169,000
Mississippi 52 -
North Carolina 376 =
South Carolina 30,000 2,000
Tennessee 60 -
Texas 1,200 18,000
TVA (northern Alabama) >2007t 825

* As reported in Coulsen 1977.
** Total minus 200 acres in northern Alabama in the TVA system.
t Acreage for lakes and rivers greater than 100 acres.

tt Northern Alabama acreage.

25. Question three addressed trends in the alligatorweed population
during 1972-1981. Three possible answers were provided: (a) increasing,

(b) decreasing, and (c) stable. No pattern of responses was observed for this
question. The alligatorweed population was reported to be stable in Florida,
Louilsiana, and North Carolina. Decreasing populations of alligatorweed were
reported by agencies for the states of Alabama, Arkansas, Mississippil, South
Carolina, and Tennessee, but the responses from agencies in Georgia, Texas,
dand the TVA indicated increasing alligatorweed populations (Figure 8).

26. Question four considered the degree of alligatorweed control being
provided by the biocontrol agents, with five possible answers: (a) excellent,
(b) satisfactory, (c) marginal, (d) unsatisfactory, and (e) none. A definite
geographic pattern was observed in the responses to this question, with the
southern areas reporting more control. Agencies in Florida reported satis-
factory to excellent control, and those in Louisiana, Mississippi, and Arkan-

sas responded that alligatorweed control was satisfactory. Control in South
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Figure 7. Responses to the question: What 1s your esti-
mation of the present severity of alligatorweed?

Carolina ranged from marginal to satisfactory. Marginal control was reported
by agencies in Texas, Alabama, and Georgla. Control was reported to be unsat-
isfactory in Tennessee and the TVA, and no control of alligatorweed by biocon-
trol insects occurred in North Carolina (Figure 9).

27. Question five requested the agencies' opinions as to the factors,
if any, that might limit the effectiveness of biocontrol insects. Most agen-
cles indicated that environmental factors (e.g., low temperature, droughts,
and flooding) influenced the impact of these biocontrol agents. Pesticide use
in surrounding agricultural areas was also mentioned as a possible limiting

factor.

Field Survey

28. A summary of field data collected from each state is presented in

this section; data obtained from individual sites are presented in Appendix A.
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Figure 8. Federal and State responses to the question:
Over the last 10 years, have the population levels of
alligatorweed been increasing, decreasing, or stable?

Alabama
29. June. In Alabama, both morphotypes of alligatorweed were found at

the three northernmost sites (l, 2, and 3),* with the aquatic morphotype being
the most abundant (Figure 10a). Agasicles were collected at both Steenson
Hollow (2) and Woodlawn Springs (3), but Amynothrips were collected only at
Cane Creek (1). Vogtia were not collected at any of the three sites

(Table 3). In the southern portion of the state, alligatorweed mats at Bolton
Branch (Figure lla) and Gulf Shores Park (6) consisted of both the aquatic and
terrestrial morphotypes, but the Foley site (5) had only the terrestrial mor-
photype. The only biocontrol insects collected at the southern sites were
Agasicles obtained from the two sites having the aquatic morphotype of

alligatorweed.

* Site numbers correspond to those shown in Figure 6.
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Figure 9. Federal and State responses, to the question:
What level of alligatorweed control are the insect bio-
control agents producing in your area?

30. October. The amount of aquatic alligatorweed present at Steenson
Hollow (Figure 10b) and Woodlawn Springs was greatly reduced. Agasicles were
found at all three northern sites, but Vogtia were collected only at Cane
Creek and Woodlawn Springs. Terrestrial alligatorweed was present at all
three northern sites; however, Amynothrips and webworms were impacting the
alligatorweed only at Cane Creek and Woodlawn Springs. Aquatic alligatorweed
was present in very low levels at both the southern sites where it had pre-
viously been reported (4 and 6) (Figure 1lb). Sampling for biocontrol agents
from the sparse amount of aquatic alligatorweed ylelded no biocontrol insects.
Webworms were collected in low numbers at the Foley site, which had only
terrestrial alligatorweed; however, its impact was minimal.

Arkansas

31. June. Both the aquatic and terrestrial morphotypes of alligator-

weed were found at three of the four sites visited (Figure 12a). Bayou Meto

State Park (8) had only the aquatic morphotype (Table 4). None of the
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a. Alligatorweed was present at the site in June 1982, TVA
biologists had released Agasicles at this site in May 1982

b. Same site in October 1982, with severe damage
to the alligatorweed population

Figure 10. Site 2--Steenson Hollow (Wilson Lake,
Colbert County), Alabama
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Table 3

Summary of Plants and Insects Surveyed in Alabama

Insect Abundance

Alligatorweed Abundance Agasicles Amynothrips Vogtia
Site Terrestrial Aquatic hygrophila andersont mallotl
No. Site Name Jun Oct Jun Oct Jun Oct Jun Oct Jun Oct
1 Cane Creek Spa* Spa Mod Mod Abs Spa Abs Spa Abs Mod
(discharge pond)
2 Steenson Hollow, Spa Spa Mod Spa Mod Spa Abs Abs Abs Abs
Wilson Lake
3 Woodlawn Springs Spa Spa Mod Spa Mod Mod Spa Mod Abs Mod
4 Bolton Branch at Spa Spa Mod Abs Mod Abs Abs Abs Abs Abs
Highway 90
5 Foley Hev Hev Abs Abs Abs Abs Abs Abs Abs Abs
6 Gulf Shores Park Spa Spa Mod Abs Spa Abs Abs Abs Abs Abs
S-1 Three locations on Spa Mod Spa Mod Abs Abs Abs Abs Abs Abs

Guntersville Lake

* Abs = absent, Spa = sparse, Mod = moderate, Hev = heavy.



a. Alligatorweed (upper left) in June 1982 growing from
the bank into the water

b. No aquatic alligatorweed present in October 1982

Figure 11. Site 4--Bolton Branch (Mobile County), Alabama
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a. Alligatorweed in June 1982 growing out from the bank as
a fringe of vegetation around the entire site

b. The alligatorweed mat still present in October 1982 with
no insect damage

Figure 12, Site 9--Moody 0ld River (Arkansas County),
Arkansas
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Summary of Plants and Insects Surveyed in Arkansas

Table 4

Insect Abundance

Alligatorweed Abundance Agastcles Amynothrips Vogtia
Site Terrestrial Aquatic hygrophtla andersont mallot
No. Site Name Jun Oct Jun Oct Jun Oct Jun Oct Jun Oct
7 Bayou Bartholomew Spa* Spa Mod Mod Abs Abs Abs Abs Abs Abs
8 Bayou Meto State Park Abs Abs Spa Abs Abs Abs Abs Abs Abs Abs
9 Moody 01d River Spa Spa Hev Hev Abs Abs Abs Abs Abs Abs
10 Crossett Spa Spa Hev Hev Abs Abs Abs Abs Abs Abs
(Lucas Pond)
S=-2 Bayou Bartholomew Abs Abs Abs Abs Abs Abs Abs Abs Abs Abs
west of Pine Bluff
S-3 Bayou Bartholomew - Abs - Hev - Abs - Abs - Abs
south of Pine Bluff
S-4 Egg Lake near - Spa - Mod - Abs - Abs - Abs
Pine Bluff
S=5 Roadside ditch along Mod Mod Abs Abs Abs Abs Abs Abs Abs Abs
Ark Highway 35
S-6 Roadside ditch near Mod - Abs - Abs - Abs - Abs -
Strong
* Abs absent, Spa = sparse, Mod = moderate, Hev = heavy.



alligatorweed biocontrol agents were collected from any of the sites.

Agasicles-type feeding damage was observed at Bayou Bartholomew (7) and Cros-
sett (10); however, none of the flea beetle life stages were found (Table 4).
32. October. Both the aquatic and terrestrial morphotypes were again
found at the same three sites. The small mat of aquatic alligatorweed pre-
viously found at Bayou Meto State Park was removed, probably by water flow
from the control structure. Agasicles, Vogtia, or Amynothrips were not found
at any of the sites; however, Agasicles-type feeding was again noted at Bayou
Bartholomew. Native webworm damage was observed at the Moody 0ld River (9)
(Figure 12b) and Crossett sites; however, damage was minimal.
Florida

33. June. Aquatic and terrestrial morphotypes of alligatorweed were
found at both of the northwest Florida sites examined (11 and 12), with the
aquatic morphotype being more prevalent (Figure 13a). Only Agasicles was
found in low numbers at the Pensacola site (11) (Table 5).

34, Nine sites were surveyed in the region between Jacksonville and
Enterprise. Both aquatic and terrestrial alligatorweed were present at six of
the sites. Dunnellon (19) and Enterprise (21) lacked alligatorweed, and Hast-
ings (18) had only the terrestial morphotype. The aquatic form of alligator-
weed was the most prevalent. Agasicles were present at five of the seven
sites (Figure l4a) that had the aquatic form of alligatorweed, but Vogtia were
collected only at the two Jacksonville sites (Figure 15a). Amynothrips
occurred in moderate numbers at the Ortega River site (13) in Jacksonville.

35. Six sites were examined in the southern portion of the state.
Terrestrial alligatorweed occurred at four sites, but aquatic alligatorweed
was the dominant morphotype at five sites. Agasicles were found at all sites
having the aquatic form of alligatorweed, and Vogtia were also collected at
four of the same sites. No Amynothrips were collected at any site.

36. October., The terrestrial morphotype of alligatorweed remained at
about the same level as was recorded during the June samples for the northwest
Florida sites; however, the amount of aquatic alligatorweed was generally
reduced at these sites. Agasicles was the only insect species collected, and
it had apparently devastated the plants, particularly at the Blountstown site
(12) (Figure 13b).

37. Aquatic alligatorweed was absent from five of the seven sites in

the middle region (Jacksonville to Enterprise), where it had been reported in
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a, Alligatorweed in June 1982. Plants are healthy and lack
insect damage

b. Alligatorweed in October 1982 was greatly reduced and
almost eliminated

Figure 13. Site 12--Blountstown (Calhoun County), Florida
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Table 5

Summary of Plants and Insects Surveyed in Florida

Insect Abundance

Alligatorweed Abundance Agasicles Amynothrips Vogtia
Site Terrestrial Aquatic hygrophila andersoni mallot
No. Site Name Jun Oct Jun Oct Jun Oct Jun Oct June Oct
11 Pensacola Spa* Spa Mod Spa Spa Mod Abs Abs Abs Abs
(Bayou Chico)
12 Blountstown Spa Spa Hev Abs Abs Spa Abs Abs Abs Abs
13 Jacksonville Spa Spa Mod Spa Mod Spa Mod Spa Mod Abs
(Ortega River)
14 Jacksonville Spa Spa Mod Abs Mod Abs Abs Abs Spa Abs
15 Lake Alice Spa Spa Spa Abs Mod Abs Abs Abs Abs Abs
(Gainesville)
16 Gainesville Abs Abs Mod Spa Abs Spa Abs Abs Abs Spa
(Winn Dixie)
17 Cross Creek Spa Spa Spa Abs Spa Abs Abs Abs Abs Abs
18 Hastings (Deep Creek) Spa Spa Abs Mod Abs Spa Abs Abs Abs Abs
19 Dunnellon Abs Abs Abs Abs Abs Abs Abs Abs Abs Abs
20 Withlacoochee River Spa Spa Hev Abs Mod Abs Abs Abs Abs Abs
at Ruthland
(Continued)

* Abs = absent, Spa = sparse, Mod = moderate, Hev = heavy.
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Table 5 (Continued)

Insect Abundance

Alligatorweed Abundance Agasicles Amynothrips Vogtia
Site Terrestrial Aquatic hygrophila andersont malloi
No. Site Name Jun Oct Jun Oct Jun Oct Jun Oct Jun Oct
21 Enterprise Abs* Abs Abs Abs Abs Abs Abs Abs Abs Abs
22 Tampa (Rowlett Park) Spa Spa Mod Mod Spa Hev Abs Abs Abs Abs
23 Ft. Pierce Spa Spa Mod Spa Mod Spa Abs Abs Spa Abs
Header Canal
24 Moore Haven Spa Abs Spa Abs Mod Abs Abs Abs Spa Abs
25 Clewiston Abs Abs Spa Spa Spa Mod Abs Abs Spa Abs
26 Delray Beach Abs Abs Abs Abs Abs Abs Abs Abs Abs Abs
27 Ft. Lauderdale Spa Spa Mod Mod Mod Abs Abs Abs Mod Mod
S=7 Appalachicola River Abs Abs Abs Abs Abs Abs Abs Abs Abs Abs
(Blountstown)
S-8 Drainage Ditch north Spa Spa Abs Abs Abs Abs Abs Abs Abs Abs
of Blountstown
S-9 Black Creek near Mod Spa Spa Abs Spa
Russel
S-10 Drainage ditches Mod Abs Abs Abs Abs
Green Cove Springs
(Continued)
* Abs = absent, Spa = sparse, Mod = moderate, Hev = heavy.
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Table 5 (Concluded)

Insect Abundance

Alligatorweed Abundance Agasicles Amynothrips Vogtia

Site Terrestrial Aquatic hygrophila andersont mallot

No. Site Name Jun Oct Jun Oct Jun Oct Jun Oct Jun Oct

S-11 Drainage ditches Mod Abs Abs Abs Abs
near Hastings

S-12 Road side ditch Mod* Mod Abs Abs Abs Abs Abs Abs Abs Abs
near Spuds

S-13 Drainage system Reading Spa Hev Mod Abs Abs
Rocking Horse Road

S-14 St. Johns River Abs Abs Abs Abs Abs Abs Abs Abs Abs Abs
near Palatka

S-15 Drainage ditch Mod Mod* Abs Abs Abs Abs Abs Abs Abs Abs
south of Gainesville

S-16 Isla Apopka Lake Spa Mod Abs Abs Abs Abs Abs Abs Abs Abs
east of Inverness

S-17 Farm Pond near Abs Abs Spa Abs Mod Abs Abs Abs Abs Abs
Brooksville

S-18 Robus Park in Tampa Spa Hev Hev Abs Abs

S-19 Lake Trafford Spa Mod Spa Abs Abs
near Immokalee

S-20 Canal near Yeehaw Abs Spa Spa Abs Abs
Junction

S-21 Canal near Riveria Spa Hev Hev Abs Abs
Beach

* Abs = absent, Spa = sparse, Mod = moderate, Hev = heavy. (Sheet 3 of 3)



a. The aquatic morphotype of alligatorweed was severely
damaged by Agasicles in June 1982

b. Alligatorweed was absent from
the site in October 1982, and
Hydrocotyle had taken over

the area

Figure 14, Site 15--Lake Alice (Alachua County), Florida



a. Aquatic alligatorweed impacted by Vogtia and Agasicles in
June 1982

b. The same area in October 1982 with no aquatic alligatorweed
being found

Figure 15. Site 13~--Jacksonville (Ortega River, Duval County),
Florida
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June (Figures l4b and 15b). Terrestrial alligatorweed was eliminated from two
of the seven sites where it had been observed during the first trip. Aga-
sicles were present at only three sites; however, the lack of aquatic alli-
gatorweed probably contributed to their reduction. Amynothrips were found at
Ortega River (13) in Jacksonville, and Vogtia were collected at the Winn Dixie
site (16) in Gainesville,

38. Most southern sites that had terrestrial and/or aquatic alligator-
weed in June still had alligatorweed populations at the same level. Agasicles
were found at three sites, but Vogtia were found only at Fort Lauderdale (27).
Amynothrips were not found at any southern site.

39, General. Aquatic alligatorweed was observed at 14 of 17 sites
visited in June. In October, aquatic alligatorweed was eliminated from seven
sites, reduced at three sites, stabilized at three sites, and increased at
only one site.

Georgia

40. June. Both the terrestrial and aquatic morphotypes of alligator-
weed were present at all sites visited in Georgia (Figure 16). Agasicles were
collected only at Ebenezer Landing (28). Neither Vogtia nor Amynothrips were
collected (Table 6).

41. October. The terrestrial alligatorweed remained at approximately
the same level in October as had been observed in June. The aquatic alli-
gatorweed had been significantly impacted, especially at Ebenezer Landing and
Bainbridge (30). Agasicles was the only biocontrol insect collected, and it
was found at all three sites.

Louisiana

42. June. Terrestrial élligatorweed was found at all four sites vis-
ited in northern Louilsiana (31, 32, 33, 34). Aquatic alligatorweed was found
at all sites except Tallulah (33) (Table 7). The abundance of alligatorweed
varied among sites; however, problem levels occurred only at Lake Bushy (34).
Biocontrol insects were found at only this site (34), where both Agasicles and
Vogtia were collected.

43, All seven sites examined in the southern portion of the state had
both terrestrial and aquatic forms of alligatorweed (Figures 17a and 18a).
Vogtia appeared to be the dominant insect species, being collected at six of
the seven sites. Agasicles were collected at five sites, and Amynothrips were
found only at Ruddock Canal (35).
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Figure 16. Site 28--Ebenezer Landing (Effingham County),
Georgia. A vigorous growth of the terrestrial morpho-
type of alligatorweed without any insect damage

44, October. Terrestrial alligatorweed at the northern sites had
increased from June, but aquatic alligatorweed had decreased in abundance.

The amount of aquatic alligatorweed present at Logansport (32) and Lake Bushy
was reduced; however, this reduction was primarily due to decreased water
levels., Many plants at these sites developed characteristics of the terres-
trial morphotype in response to the reduced water levels. None of the biocon-
trol agents were collected from any of the sites; however, a native webworm
specles was found to be minimally impacting alligatorweed at Lake Bushy.

45, The amount of terrestrial alligatorweed generally remained
unchanged in the southern sites, but aquatic alligatorweed was greatly reduced
in October (Figures 17b and 18b) at all seven sites and was completely
eliminated at three. Agasicles were found at all four sites having aquatic
alligatorweed, but Vogtia were collected only at Shell Bank Bayou (36).
Amynothrips were not collected at any site.

Mississippi
46. June. Terrestrial and aquatic forms of alligatorweed occurred at

only one of the three primary sites, Jackson Sewage Treatment Plant (43), but
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Table 6

Summary of Plants and Insects Surveyed in Georgia

Insect Abundance

Alligatorweed Abundance Agasicles Amynothrips Vogtia

Site Terrestrial Aquatic hygrophila andersoni malloi
No. Site Name Jun Oct Jun Oct Jun Oct Jun Oct Jun Oct
28 Ebenezer Landing Hev* Hev Mod Abs Spa Spa Abs Abs Abs Abs
29 Garden City Spa Spa Mod Spa Abs Spa Abs Abs Abs Abs
30 Bainbridge (Jim Spa Spa Mod Spa Abs Spa Abs Abs Abs Abs

Woodruff Reservoir)

* Abs = absent, Spa = sparse, Mod = moderate, Hev = heavy.
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Summary of Plants and Insects Surveyed in Louisiana

Table 7

Insect Abundance

Alligatorweed Abundance Agasicles Amynothrips Vogtia
Site Terrestrial Aquatic hygrophila andersoni mallot
No. Site Name Jun Oct Jun Oct Jun Oct Jun Oct Jun Oct
31 Black Bayou Mod* Spa Spa Spa Abs Abs Abs Abs Abs Abs
32 Logansport Spa Spa Spa Abs Abs Abs Abs Abs Abs Abs
33 Tallulah Spa Spa Abs Abs Abs Abs Abs Abs Abs Abs
(Round-away-Bayou)
34 Lake Bushy Spa Hev Hev Spa Spa Abs Abs Abs Spa Abs
35 Ruddock Canal Spa Spa Hev Spa Abs Mod Spa Abs Mod Spa
36 Shell Bank Bayou Spa Spa Hev Spa Abs Mod Abs Abs Mod Mod
37 Norco (US Hwy 61) Spa Spa Hev Abs Spa Abs Abs Abs Mod Abs
38 Cross Canal (US Hwy 61) Spa Spa Mod Abs Spa Abs Abs Abs Mod Abs
39 Kaplan Spa Spa Hev Mod Abs Mod Abs Abs Spa Abs
40 Thibodaux Spa Spa Mod Abs Mod Abs Abs Abs Abs Abs
41 Gibson Spa Spa Hev Spa Mod Mod Abs Abs Spa Abs
S=22 Drainage ditches Mod Spa Spa Mod Abs Spa Abs Abs Mod Spa
south of Kaplan
S-23 Irrigation pond Hev Hev Abs Abs Abs Abs Abs Abs Abs Abs
near Ester
S-24 Roadside ditch Spa Spa Mod Abs Spa Abs Abs Abs Abs Abs
near Morgan City
S=25 Roadside ditch Spa Spa Mod Spa Spa Mod Abs Abs Mod Spa
along Hwy 5
* Abs = absent, Spa = sparse, Mod = moderate, Hev = heavy.



a. Vigorous growth of the aquatic morphotype of alligator-
weed in June 1982. Some Vogtia damage was present

b. Alligatorweed was severely damaged by Agasicles and
Vogtia in October 1982

Figure 17. Site 36--Shell Bank Bayou (St. John the Baptist
Parish), Louisiana
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a. An extensive mat of aquatic alligatorweed in June 1982

b, The alligatorweed mat had been greatly reduced by
October 1982, Hydrocotyle had become dominant and
covered the canal

Figure 18. Site 41--Gibson (Terrebone Parish), Louisiana
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both morphotypes were observed at the two secondary sites (S-26 and S-17).
Amynothrips, the only biocontrol agent found, were collected at both the
Jackson Sewage Treatment Plant and the catfish ponds (S-17) in D'Lo (Table 8).

47. October. Aquatic alligatorweed had decreased since June at the
Jackson Sewage Treatment Plant and the catfish ponds in D'Lo. It was being
impacted by Agasicles at the Jackson Sewage Treatment Plant and by Vogtia at
the catfish ponds in D'Lo. The abundance of terrestrial alligatorweed
remained unchanged at all sites; however, Amynothrips were again collected on
this morphotype at the catfish ponds in D'Lo.

North Carolina

48. June. Both terrestrial and aquatic alligatorweed were present at
six of the seven primary sites visited (Figures 19a, 20a and 2la). The Chad-
born site (51) was the only primary site that had no aquatic alligatorweed.
Vogtia, the only biocontrol insects present, were found only at Lake Waccamaw
(50) (Table 9).

49, October. Terrestrial alligatorweed remained at approximately the
same level as was found during the June collection for all primary sites
except the Chadborn site, which appeared to have been treated by chemicals.
Aquatic alligatorweed increased 1in abundance at Columbia (Figure 19b) and
Wilmington (49) (Figure 21b), decreased at Plymouth (47) (Figure 20b) and Lake
Waccamaw, and was stable at the other three sites. Vogtia were collected at
five of the seven primary sites and appeared to be responsible for the reduc-
tion in alligatorweed at Plymouth and Lake Waccamaw. Agasicles-type feeding
was observed at Plymouth, Wilmington, and Lake Waccamaw; however, no Agasicles
were collected after extensive examination. Amynothrips were not found at any
site. A native webworm species was Impacting the alligatorweed at three
primary sites and one secondary site.

South Carolina

50. June. Terrestrial alligatorweed was present at 7 of the 10 primary
sites visited and occurred in greatest abundance at the Savannah National
Wildlife Refuge (61) (Figure 22a). The aquatic form of alligatorweed was also
widely distributed, being observed at 7 of the 10 primary sites (Figure 23a).
Alligatorweed was especlally abundant at the Rowesville (53) and Branchville
(54) (Figure 24a) sites, both of which are located on the North Fork of the
Edisto River. Vogtia were the only blocontrol insects collected, and they

were found in low numbers at the Branchville site (Table 10).
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Summary of Plants and Insects Surveyed in Mississippi

Table 8

Insect Abundance

Alligatorweed Abundance Agasicles Amynothrips Vogtia
Site Terrestrial Aquatic hygrophila andersoni malloi
No. Site Name Jun Oct Jun Oct Jun Oct Jun Oct Jun Oct
42 Bayou Bogue Phalia Abs* Abs Abs Abs Abs Abs Abs Abs Abs Abs
(Stoneville)
43 Jackson Sewage Mod Mod Spa Spa Abs Mod Spa Abs Abs Abs
Treatment Plant
44 Benard Bayou Abs Abs Abs Abs Abs Abs Abs Abs Abs Abs
S-26 Ross Barnett Reservoir Spa Spa Spa Spa Abs Abs Abs Abs Abs Spa
S-17 Catfish ponds, D'Lo Spa Spa Spa Mod Abs Abs Spa Spa Abs Mod
* Abs absent, Spa = sparse, Mod = moderate, Hev = heavy.



a. Alligatorweed was present as small fringe vegetation in
June 1982

b. By October 1982, alligatorweed had extended from the

banks and almost completely covered the site. Vogtia

were present in October 1982 and produced the brown
damaged area at the right of the picture

Figure 19. Site 46--Columbia (Tyrrell County),
North Carolina
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a. Vigorous aquatic alligator-
weed was growing out from
the bank in June 1982

b. 1In October 1982, the alligatorweed had extended its
growth; however, Vogtia were having a major impact on the
mat, as can be seen from the brown damaged areas

Figure 20. Site 47--Plymouth (Conaby Creek, Washington
County), North Carolina
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a. Small clumps of aquatic alligatorweed were present in
this roadside canal in June 1982

b. In October 1982, the alligatorweed mat covered the
entire canal

Figure 21, Site 49--Wilmington (New Hanover County),
North Carolina
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Table 9

Summary of Plants and Insects Surveyed in North Carolina

Insect Abundance

Alligatorweed Abundance Agasicles Amynothrips Vogtia
Site Terrestrial Aquatic hygrophila andersont mallot
No. Site Name Jun Oct Jun Oct Jun Oct Jun Oct Jun Oct
45 Ahoskie Mod#* Mod Spa Spa Abs Abs Abs Abs Abs Spa**
46 Columbia Spa Spa Mod Hev Abs Abs Abs Abs Abs Hev
47 Plymouth Spa Spa Hev Hev Abs Abs Abs Abs Abs Mod
48 Greenfield Lake Spa Spa Spa Spa Abs Abs Abs Abs Abs Abs
49 Wilmington (Battleship Spa Spa Hev Hev Abs Abs Abs Abs Abs Mod
North Carolina)
50 Lake Wa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>