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Abstract

Understanding public perceptions of invasive species in Louisiana is vital for guiding
management and education. This study assessed adult residents’ views on invasive
aquatic plants and their management. Registered residential boaters were selected as
the target audience since they most likely have encountered invasive aquatic plants.
Most respondents were aged 60 or older. Giant salvinia, common salvinia, and water
hyacinth were the most widely recognized species. The Louisiana Department of
Wildlife and Fisheries website was identified as the most effective information source.
Older adults and those involved in environmental organizations showed stronger
support for management efforts. Many boaters considered invasive aquatic plants a
major and serious problem in Louisiana waterways. These findings will help guide future

extension programs.
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Introduction

Aquatic invasive species (AIS) are nonnative plants, animals, and other organisms that
harm ecosystems, economies, or public health (USFWS 2021), causing more than $14
billion in damage from 1960 to 2017 (Crystal Ornelas 2021). Louisiana’s 2.5 million
acres of wetlands and more than 125,000 miles of rivers, bayous, and streams,
combined with its subtropical climate and long growing season, make the state
especially vulnerable to AIS establishment (Demas and Demcheck 1996; RTI
International 2016; Louisiana Department of Wildlife and Fisheries 2015). Four of the 12
most destructive invasive species in the United States occur in Louisiana, including
hydrilla (Stein and Flack 1996). Water hyacinth, introduced in the late 1800s, remains

one of the state’s most damaging invasive plants (Louisiana Sea Grant 2025).

AlS enter and spread through multiple pathways. The aquarium and water gardening
industries are major contributors, often through mislabeling and improper disposal or
“aquarium dumping,” which has contributed to the spread of giant salvinia, hydrilla, and
other species (Padilla and Williams 2004; Kay and Hoyle 2001; Kravitz et al. 2005).
Recreational activities such as boating, fishing, and hunting also facilitate spread
(Kubeck 2008). Plant fragments can survive for days on boats and trailers, aiding
dispersal of hydrilla, common salvinia, and giant salvinia (Johnstone et al. 1985; Jerde
et al. 2012; Darnell 2022; Kravitz et al. 2005; LDWF 2015). Public education on proper
boat washing practices is recommended to reduce the spread (Kelly et al. 2013).
Additional pathways include river diversions, transportation corridors, baitfish and

sportfish introductions, and agricultural activities (Kravitz et al. 2005).

Once established, invasive aquatic plants outcompete native species, degrade water
quality, obstruct navigation, limit recreation, and damage fisheries and waterfowl habitat
(Mack et al. 2000; Mudge and Ribbeck 2021; Sanders et al. 2010). Under Executive
Order 13,751, invasive species are defined as those causing economic, environmental,
or health-related harm (Federal Register 2016). Public awareness is essential for

prevention and management, as individuals with prior knowledge are more likely to



support control efforts (Bremner and Park 2007; Novoa et al. 2017; Wilson 2012).
Although Louisiana’s State Management Plan emphasizes citizen-focused education,
funding remains limited (Kravitz et al. 2005), and public perceptions of AIS in the state
remain largely undocumented (Anifowose and Fagorite 2020). Studies in other states
highlight the importance of understanding social awareness and behaviors to guide
outreach (Oxley et al. 2016; Williams et al. 2021; Wilson 2012).

This study examines Louisiana residents’ perceptions of AlS and their management,
with emphasis on awareness and recreational behaviors. Findings will help Extension
professionals develop targeted educational tools and identify trusted sources for

effective outreach.

Methods

A 21-question survey was developed to assess Louisiana boaters’ knowledge and
perceptions of aquatic invasive species (AlS) and their management (Ribbeck 2023).
Survey items addressed participant hobbies, familiarity with AlS, information sources,
perceived impacts, opinions on control methods (chemical, mechanical, biological), and
trusted information sources. The instrument was adapted from Wilson (2012), Bremner
and Park (2007), and Oxley et al. (2016), and reviewed by experts to ensure content

validity. The study received Institutional Review Board exemption (IRB 22-0002).

The target population included adult Louisiana residents (Richard 2009), estimated at
3,560,976 (U.S. Census Bureau 2019). Because recreational boating is a primary vector
for AIS spread in Louisiana waterways (Kelly et al. 2013; Kravitz et al. 2005), a non-
probability purposive approach was used to survey a random sample of registered
Louisiana residential boaters through the Louisiana Department of Wildlife and

Fisheries (LDWF), a subset of the target population.



The survey was administered in August 2022, when invasive aquatic plants are actively
growing and most visible in Louisiana waterways. A random sample of 6,000 registered
residential boaters (311,442 total statewide) received mailed postcards containing a QR
code linking to the online survey (S. Byrd, personal communication, 2022). Mailing
services were coordinated through the Office of Technology Services (OTS) Production
Support Services Enterprise Print Center. Participants were given one month to
respond, and no incentives were offered. Data was collected using Qualtrics and
analyzed in IBM SPSS. A total of 230 usable responses were obtained, exceeding

Cochran’s (1977) minimum sample size requirement of 150.

The survey instrument is available in the appendix of Ribbeck’s (2023) thesis.

https://repository.lsu.edu/cgi/viewcontent.cgi?article=6807andcontext=gradschool these

]

Non-demographic items used structured rating scales. Familiarity and perceived
seriousness were measured on a five-point scale (1 = no familiarity/not at all serious to
5 = extreme familiarity/extremely serious). Information exposure was measured on a
four-point scale (1 = no information to 4 = a large amount of information). Management
perceptions were measured using a five-point Likert-type scale (1 = strongly
disagree/strongly oppose to 5 = strongly agree/strongly favor), and overall perception
scores were calculated as scale means. Participants also ranked AlS information

sources.

To examine relationships between hobbies (boating, hunting, and gardening) and
management perceptions, relational and comparative analyses were conducted.
Spearman’s rank-order correlation was used for interval-level variables. Perception
scores were compared across categorical variables, and independent-samples t-tests

were used for binary variables.


https://repository.lsu.edu/cgi/viewcontent.cgi?article=6807&context=gradschool_theses
https://repository.lsu.edu/cgi/viewcontent.cgi?article=6807&context=gradschool_theses

Results and Discussion
Demographic Characteristics of Survey Respondents

Two hundred and thirty surveys were collected and found usable. Of the 206
respondents who identified their age, the largest group of respondents was 60 years of
age or older (58.3%). The second largest group of respondents identified their age as
50-59 (21.8%) (Ribbeck 2023). Of the 203 respondents who reported their employment
status, the largest percentage was employed full-time (49.3%). Respondents identifying
their employment status as retired (47.8%) comprised the second largest group
(Ribbeck 2023). Only six respondents were employed part-time or unemployed
(Ribbeck 2023). Most respondents (96.5%) included fishing as an outdoor activity in
which they participated. Additionally, of the 202 respondents answering the hobby
question, 146 (72.3%) included hunting as an outdoor activity in which they participated
(Table 1).

Table 1. Participation in outdoor activities by adult Louisiana residents who were registered boaters.

Outdoor Activity Frequency? Percentd
Fishing 195 96.5
Hunting 146 72.3
Gardening 132 65.3
Hunting, Fishing and Gardening 96 47.5
Hunting and Fishing 47 23.3
Fishing and Gardening 31 15.3
Hunting and Gardening 1 0.5

aA total of 202 participants responded to this item. 28 did not report their participation in gardening, fishing, and hunting.

bPercentages do not total to 100 since respondents were asked to mark all that apply.



Perceptions Regarding Awareness and Impacts of Invasive Aquatic Plant Species

Respondents were asked to provide an example of an invasive aquatic plant in
Louisiana if they knew of one. A total of 159 respondents correctly provided an example
of one or more invasive aquatic plants. The most frequently identified plant was salvinia,
known as giant and/or common salvinia (48.2%). The next most frequently identified

plant was water hyacinth (37.1%) (Table 2).

Table 2. Invasive aquatic plants identified by adult Louisiana residents who were

registered boaters.

Invasive Aquatic Plant Frequency? Percent
Salvinia (Giant and Common) 82 48.2
Water Hyacinth 63 37.1
Hydrilla 17 9.9
Duckweed 3 1.8
Alligator Weed 3 1.8
Crested Floating Heart 1 0.6
Water Lettuce 1 0.6
Total 170 100.0

2159 registered boaters reported one or more invasive aquatic plant species. A total of

170 invasive aquatic plant species were reported.

Participants were asked to rate the amount of information they were exposed to
(reading about or listening to programs about) regarding AIS on a scale of 1-4. The
following interpretive scale was established to aid in the interpretation of the findings:

1.50 or less = “none,” 1.51 to 2.49 = “small amount,” 2.50 to 3.49 = “moderate amount”



and 3.50 or higher = “a large amount.” The invasive aquatic plant species about which
the respondents reported knowing the greatest amount of information was “water
hyacinth” with a mean of 2.65 (SD = 1.01). Using the interpretive scale, this item was
classified as “moderate amount” along with “Giant salvinia” (mean = 2.63, SD = 1.05).
In addition to the “moderate amount” category, four items were listed in the “small

amount” category, and one item was in the “none” category (Table 3).

Table 3. Amount of plant information heard or read about, as reported by adult

Louisiana residents who were registered boaters?.

Invasive Aquatic Mean (Standard

Frequency Category®
Plant Deviation)®
Water Hyacinth 211 2.65 (1.01) Moderate Amount
Giant Salvinia 205 2.63 (1.05) Moderate Amount
Common Salvinia 206 2.49 (1.03) Small Amount
Hydrilla 208 2.43 (0.92) Small Amount
Water Lettuce 208 1.79 (0.86) Small Amount
Crested Floating

209 1.51 (0.79) Small Amount
Heart
Cuban Bulrush 209 1.43 (0.74) None

aRange of responses was 1 to 4 for all listed invasive aquatic plants.
bResponse scale included the following possible values: 4 = large amount, 3 =
moderate amount, 2 = small amount, 1 = none.

Interpretive scale included the values: 1.50 or less = none, 1.51 to 2.49 = small

amount, 2.50 to 3.49 = moderate amount, 3.50 or higher = large amount.

Louisiana Registered Boaters' Perceptions Regarding the Management of Invasive

Aquatic Plant Species

Respondents were asked their opinions on a series of management-related questions.

They were asked to report their opinion for each statement on a Likert-type scale of 1-5.



The following interpretive scale was established to aid in the interpretation of the
findings: 1.50 or less = “strongly disagree,” 1.51 to 2.49 = “disagree,” 2.50 to 3.49 =
“neither agree nor disagree,” 3.50 to 4.49 = “agree,” and 4.50 or higher = “strongly

agree.”

All four of the items included in this question received responses that were classified in
the “strongly agree” category. “Invasive aquatic plant species should be controlled when
they cause harm to Louisiana’s native plants and animals,” with a mean of 4.88 (SD =
0.39), was rated highest (Table 4). To further examine the data from this series of
items, an overall perception of registered boaters regarding the management of invasive
aquatic plants score was established as the mean of the four items in the scale. The
overall perception score was 4.81 (SD = 0.43) with individual scores ranging from 2.0 to
5.0.



Table 4. Respondents reported opinions on invasive aquatic plant management

statements.
Mean (+ CategoryP
ltem Standard
Deviation)?
Invasive aquatic plant species should be controlled
when they cause harm to Louisiana’s native plants  4.88 (0.39)¢ Strongly Agree
and animals.
Invasive aquatic plant species should be controlled
4.87 (0.44)° Strongly Agree
when they cause economic damage to Louisiana.
Controlling some invasive aquatic plant species is
necessary to help conserve Louisiana’s 4.81 (0.51)c Strongly Agree
environment.
Protecting Louisiana waterways from invasive
aquatic plants should be a Louisiana state 4.68 (0.66)4 Strongly Agree

government priority.

aResponse scale of 1 to 5 included the following possible values: 5= strongly agree, 4=

agree,

3 = neither agree nor disagree, 2 = disagree, 1 = strongly disagree.

bInterpretive scale included the values: 1.50 or less = strongly disagree, 1.51 to 2.49 =

disagree, 2.50 to 3.49 = neither agree nor disagree, 3.50 to 4.49 = agree, 4.50 or higher

= strongly agree.
°h =211.
dn = 210.

Participants were asked for their opinions on invasive aquatic plant control methods,

including aquatic herbicide, mechanical control, biological control, and drawdowns. The

control method with the highest rating was mechanical harvesting, with a mean of 4.44

(SD = 0.76), while the control method rated the lowest was drawdowns, with a mean of



3.47 (SD = 1.22) (Table 5). As a follow-up, respondents were asked if method of control
(aquatic herbicide, mechanical, biological, or drawdown) would have an influence on
their decision to support a given invasive aquatic plant management project in Louisiana
waterways. One hundred and eight boaters (51.7%) reported that the chosen method of
control would impact their decision to support these projects (Ribbeck 2023). Slightly
less (48.3%) reported that the chosen method of control would not impact their decision

to support these projects.

Table 5. Opinions on invasive aquatic plant control methods from adult Louisiana

residents who were registered boaters.

Control Method Mean (+ Standard CategoryP
Deviation)?
Mechanical harvesting methods (use Somewhat
4.44 (0.76)°
of machines) Favor
Biological control methods (use of
_ _ _ _ Somewhat
insects, fish, diseases, and other bio  3.93 (1.00)¢
Favor
agents)
Aquatic herbicide control methods Somewhat
_ 3.88 (1.17)d
(use of chemicals) Favor
Drawdowns (process to lower water Neither Favor
_ _ 3.47 (1.22)d
levels for a period of time) nor Oppose

aResponse scale of 1 to 5 included the following possible values: 5= strongly favor, 4=
somewhat favor, 3 = neither favor nor oppose, 2 = somewhat oppose, 1 = strongly
oppose.

binterpretive scale included the values: 1.50 or less = strongly oppose, 1.51 t0 2.49 =
somewhat oppose, 2.50 to 3.49 = neither favor nor oppose, 3.50 to 4.49 = somewhat
favor, 4.50 or higher = strongly favor.

°n = 207.

dn = 208.



Louisiana Registered Boaters’ Perceptions Regarding Use and Effectiveness of

Selected Information Sources

Respondents were asked if they had heard or read about invasive aquatic plants from
15 different sources. The information sources were ranked by the number of times each
was reported to have been used as an information source. “Friends and family” were
reported the most frequently (45.7%), followed by the LDWF website (40%) (Table 6).

Respondents also selected and ranked three sources of information from the previous
item that they considered most effective at providing information on AlS education and
prevention. The following analysis procedure was utilized. Each information source
ranked first was assigned a value of 15, as fifteen sources were included in the list. Any
information source not ranked first was assigned a value of zero. The “LDWF website”
(30.4%) was the information source ranked first by the largest number of respondents,
and “LDWF social media” (11.3%) was ranked first by the second-largest number of
respondents. (Table 6). Information sources ranked second by the respondents were
assigned a value of 14. Any information source that was not ranked second was
assigned a value of zero. The information source ranked second by the largest number
of respondents was the “LSU AgCenter website” (12.2%) with the “LDWF website”
(11.7%) ranked second by the second largest number of respondents (Table 6 ). Finally,
information sources that were ranked third by the respondents were assigned a value of
13. All others were assigned a value of zero. The information source ranked third by the
largest number of respondents was “Signs at Boat Ramps” (9.6%), with “Television”

(9.1%) ranked third by the second largest number of respondents (Table 6).



Table 6. Invasive aquatic plant information sources ranked by most mentions and

ranked effectiveness of sources by adult Louisiana residents who were registered

boaters?.
Ranking Most
Information Source 1st 2nd 3rd Mentions
n % n % n % n %
LDWF Website 70 304 27 11.7 12 5.2 92 40
LDWF Social Media 26 11.3 25 10.9 10 4.3 43 18.7
Television 18 7.8 12 52 21 9.1 62 27.0
Signs at Boat Ramps 18 7.8 8 35 22 9.6 61 26.5
LSU AgCenter Website 16 7 28 12.2 17 7.4 32 13.9
Other Websites 7 3 5 22 11 4.8 50 21.7
Magazines/Journals 6 26 13 57 15 6.5 81 35.2
YouTube 6 26 6 26 9 3.9 1 0.4
Other Social Media 3 13 15 65 14 6.1 56 24.3
LSU AgCenter Social Media 3 1.3 11 48 11 4.8 21 9.1
Other 3 1.3 O 0 6 2.6 24 10.4
Newspapers 2 09 12 52 6 2.6 48 20.9
Radio 2 09 4 1.7 6 2.6 14 6.1
Events/Conferences 0 0 5 22 7 3.0 19 8.3
Friends and Family 0 0 0 0 0 0 105 45.7
aTotal number of respondents = 230.
Conclusion

The invasive aquatic plant identified most frequently by respondents was salvinia (giant

and common), followed by water hyacinth (Table 2). Respondents also reported

knowing “moderate amounts” of information about water hyacinth and giant salvinia

(Table 3). Giant and common salvinia have established in nearly every parish in

Louisiana (Moshman and Diaz 2019; Louisiana Department of Wildlife and Fisheries



2015), and water hyacinth was the first documented AIS in Louisiana and has the most
documented observations to date (Anifowose and Fagorite 2020; Sanders et al. 2010).
The sheer population of these AIS is likely the reason they are so widely identified and
known by Louisiana boaters. Future extension programs should be developed to help
Louisiana residents better recognize hydrilla, duckweed, alligatorweed, crested floating
heart, and water lettuce, and to communicate the ecological and economic impacts
associated with these lesser-known AIS. . Newly created extension documents and
programs would best be placed as signs on boat ramps, or on the LDWF and LSU
AgCenter’s websites, or conducted by agents of either of these agencies, as they were

cited as the most trusted sources (Table 6).

Mechanical harvesting was favored the most by boaters to control invasive aquatic
plants, while herbicides and drawdowns were favored the least. This aligns with the
findings in Oxley et al. (2016), in which cutting down and digging up invasive plant
species were favored over the use of herbicides and dredging in the San Marcos River,
Texas. In Wilson (2012), boaters reported their most favored control methods for AIS as
mechanical and physical, but they also reported that they had the most knowledge
about mechanical and physical control methods. Public awareness, knowledge, and
support are important social dimensions to consider when creating plans for prevention,
management, and control of invasive species (Bremner and Park 2007; Oxley et al.
2016; Novoa et al. 2017; Eiswerth et al. 2011). Previous research by Oxley et al. (2016),
Bremner and Park (2007), and Wilson (2012) found that respondents favored certain
control methods for invasive species over others. Therefore, creating new extension
programs to teach Louisiana boaters about biological controls, aquatic herbicides, and
drawdowns may help residents understand and appreciate a wider suite of control

methods, potentially leading to more public support for management programs.



Limitations of this Study

These findings should be interpreted with limitations in mind. Since survey respondents
were predominantly older (58.3% aged 60 or older), the results may not represent the
broader boating population in Louisiana. Also, because the survey targeted registered
boaters, the results may not be representative of other groups that utilize Louisiana
waterways such as waterfront residents or unregistered boaters such as kayaks,
paddlers, and canoes. Since many states face similar challenges with AlS, these
findings could be utilized by other agencies to improve education and outreach

strategies.
Future Research and Extension Programs

Findings from this study highlight the importance of expanding outreach efforts that
increase public awareness and acceptance of integrated aquatic vegetation
management strategies. Future research should evaluate the effectiveness of targeted
Extension programming designed to improve knowledge of biological controls, aquatic
herbicide use, and water level drawdowns among Louisiana boaters and other
stakeholders. Aquatic extension specialists and county agents could easily partner to
identify high traffic boat ramps throughout the state to place educational signage
coordinated with digital content on Louisiana Department of Wildlife and Fisheries
(LDWF) and LSU AgCenter websites. The websites linked specifically to the signs could
be tracked for user usage and be coupled with short surveys to determine if boaters
identification of aquatic invasive species and management strategies improves as a
result. Extension agents may also consider using Citizen Science projects using signs
with QR code for boaters to report sightings of AlS so that community clean ups and
extension programs could occur in the areas with most frequent reportings rather than
conducting programs at county agent offices. Tents can be set up for outdoor extension
programming when boaters are most active — all determined by what times and days
reportings are made on Citizen Science signs. Extension programs like this would reach

both registered and unregistered boaters — addressing a specific limitation of this study.



Literature Cited

Anderson, L.W. (2011) Freshwater plants and seaweed. In D. Simberloff, and M.
Rejmanek. Encyclopedia of Biological Invasions. Berkeley: University of California
Press.

Anifowose ,F.A . and Fagorite, V .I. (2020)Assessment of current status of invasive
aquatic plants in Louisiana. Open Access Library Journal, 7:1-10.
https://doi.org/10.4236/0alib.1106429.

Bremner, A . and Park ,K. (2007) Public attitudes to the management of invasive non-
native species in Scotland. Biological Conservation. 139(3-4):306-314.
https://doi.org/10.1016/j.biocon.2007.07.005.

Cochran ,W.G. (1977) Sampling Techniques (Third Edition ed.). New York, NY: John
Wiley and Sons.

Cordeiro, B., Marchante, H., Castro, P. and Marchante, E. (2020). Does public
awareness about invasive plants pay off? An analysis of knowledge and perceptions of
environmentally aware citizens in Portugal. Biological Invasions. 10.1007/s10530-020-
02247-z.

Crystal-Ornelas, R., Hudgins, E.J., Cuthbert, R.N, Haubrock ,P.J, Fantle-Lepczyk ,J.,
Angulo, E., Kramer, A.M., Ballesteros-Mejia, L., Leroy, B., Leung, B., Lopez-Lopez, E.,
Diagne, C., and Courchamp, F. (2021) Economic costs of biological invasions within
North America. NeoBiota. 67:485-510. https://doi.org/10.3897/neobiota.67.58038.

Darnell, T.L. (2022) Reproductive biology and management of dioecious Hydrilla
verticillata (L.f.) Royle. Thesis. University of Florida. https://ufdc.ufl.edu/UFE0059194/
00001/pdf. Accessed 22 June 2025.

Demas, C.R. and Demcheck, D.K. (1996) Louisiana Wetland Resources. In: J. D.
Fretwell, J. S. Williams, P. J. Redman. National Water Summary on Wetland
Resources. United States Geological Survey. (Water Supply Paper 2425).
https://doi.org/10.3133/wsp2425.

Digital Marketing Association (2021) DMA Insight: Channel Challenges Between
Generations. https://dma.org.uk/research/dma-insight-channel-challenges-between-
generations. Accessed 8 October 2025.

Dolnicar, S, Laesser, C. and Matus, K. (2009) Online versus paper: Format effects in
tourism surveys. Journal of Travel Research. 47(3):295-316.
https://doi.org/10.1177/0047287508326506.



Eiswerth, M.E., Yen ,S.T.and van Kooten, G.C. (2011) Factors determining awareness
and knowledge of aquatic invasive species. Ecological Economic. 70(9):1672—1679.
https://doi-org.libezp.lib.Isu.edu/10.1016/j.ecolecon.2011.04.012.

Federal Register (2016 )Executive Order No. 13,751, 3 C.F.R., 88610 (2016).
https://www.federalregister.gov/documents/2016/12/08/2016-29519/safeguarding-the-
nation-from-the-impacts-of-invasive-species. Accessed 22 June 2025.

Heinrich, L. E., Schuler, S. P., and Hine, J. (2021). Homeowner Perceptions of Aquatic
Invasive Species: Results from a survey of lakeshore property owners in Wisconsin. A
Report from the University of Wisconsin-Madison.

Hunter J, Corcoran K, Leeder S and Phelps K. (2013) Is it time to abandon paper? The
use of emails and the Internet for health services research- a cost-effectiveness and
qualitative study. Journal of Evaluation in Clinical Practice, 19(5):855-861.
https://doi.org/10.1111/j.1365-2753.2012.01864..x.

lllinois-Indiana Sea Grant. (2007). Invasive Aquatic Plants: what every plant enthusiast
needs to know [Fact Sheet]. https://www.uwsp.edu/cnr-

ap/UWEXLakes/Documents/programs/CBCW/publications/Invasive%20Aquatic%20Pla
nts%20-%20What%20Every%20Aquatic%20Enthusiat%20Needs%20t0%20Know.pdf.

Jerde CL, Barnes MA, BeBuysser EK, Noveroske A, Chadderton WL and Lodge DM.
(2012) Eurasian watermilfoil fithess loss and invasion potential following desiccation
during simulated overland transport. Aquat. Inv. 7(1):135-142.

Johnstone IM, Coffey BT and Howard-Williams C. (1985) The role of recreational boat
traffic in interlake dispersal of macrophytes: a New Zealand case study. J. Environ.
Manage. 20:263-279.

Kapitza K, Zimmermann H, Martin-L6pez B and von Wehrden H (2019) Research on
the social perception of invasive species: a systematic literature review. NeoBiota
43:47-68. https://doi.org/10.3897/neobiota.43.31619.

Kay SH and Hoyle ST (2001) Mail Order, the Internet, and Invasive Aquatic Weeds. J.
of Aquat. Plant Manage. 39:88-91.

Kelly NE, Wantola K, Weisz E and Yan ND. (2013) Recreational Boats as a vector of
secondary spread for aquatic invasive species and native crustacean zooplankton.
Biological Invasions. 15:509-519. 10.1007/s10530-012-0303-0.

Kravitz AR, Campanella R and Schiavinato L. (2005) State Management Plan for
Aquatic Invasive Species in Louisiana. http://is.cbr.tulane.edu/docs_IS/Louisiana-AlS-
Mgt-Plan.pdf.



Kubeck G. (2008) Exploring stakeholders’ attitudes and beliefs regarding behaviors that
prevent the spread of invasive species: A focus group study. Thesis. Oregon State
University. https://ir.library.oregonstate.edu/concern/graduate_thesis_or_
dissertations/8s45qc51b?locale=en. Accessed 12 November 2025.

Louisiana Department of Wildlife and Fisheries (2015) Louisiana wildlife action plan.
Chapter 6. Invasive Species.
https://www.wlf.louisiana.gov/assets/Conservation/SWG/Files/ 15_WAP_2017_Ch
_6.pdf. Accessed 12 November 2025.

Louisiana Sea Grant . (2025) Invasive Species: Water Hyacinths.
https://www.laseagrant.org/education/resources/invasive-species/species/water-
hyacinths/ Accessed 8 October 2025.

Lovell S, Stone S and Fernandez L. (2006) The economic impacts of aquatic invasive
species: A review of the literature. Agricultural and resource economics review.
35(1):195-208. https://doi.org/10.1017/S1068280500010157.

Mack RN, Simberloff D, Lonsdale MW, Evans H, Clout M and Bazzaz FA (2000) Biotic
invasions: Causes, epidemiology, global consequences, and control. Ecological
Applications. 10(3):689-710.

Moshman L and Diaz R. (2019_ Biological control of giant salvinia using the salvinia
weevil.
https://www.Isuagcenter.com/~/media/system/6/a/4/2/6a427efdcfd654bf63fc0dd468364
639/51_salvinia%20biocontrol%20for%20pest%20management%20guide%202019%20
kppdf.pdf. Accessed 12 November 2025.

Morris, A. and Brading H. (2007) E-literacy and the grey digital divide: a review with
recommendations. Journal of Information Literacy. 1(3):13-28.
https://doi.org/10.11645/1.3.14.

Morris, A., Goodman J. and Brading, H. (2007) Internet use and non-use: views of older
users. Universal Access in the Information Society. 6:43-57.
https://doi.org/10.1007/s10209-006-0057-5.

Mudge ],C. and Ribbeck A. (2021)Common aquatic weeds in Louisiana. LSU AgCenter.
https://www.Isuagcenter.com/articles/page1628699775060. Accessed 12 November
2025.

Novoa, A., Dehnen-Schmutz K., Fried, J. and Vimercati G. (2017) Does public
awareness increase support for invasive species management? Promising evidence
across taxa and landscape types. Biological Invasions. 19:3691-3705.
http://dx.doi.org/10.1007/s10530-017-1592-0.



Oxley F.M., Waliczek, T.M. And Williamson, P.S. (2016.)Stakeholder opinions on
invasive species and their management in the San Marcos River. HortTechnology
26(4):514-521. https://doi.org/10.21273/HORTTECH.26.4.514.

Padilla, D.K. and Williams, S.L. (2004) Beyond ballast water: aquarium and ornamental
trades as sources of invasive species in aquatic ecosystems. Frontiers in Ecology and
the Environment, 2(3):131-138. https://doi.org/10.1890/1540-
9295(2004)002[0131:BBWAAQ]2.0.CO;2.

Pimentel, D., Zuniga, R., and Morrison, D.( 2005) Update on the environmental and
economic costs associated with alien-invasive species in the United States. Ecological
Economics. 52:273-288.

Ribbeck, A. (2023) Louisiana resident perceptions on invasive aquatic plant species
and their management (2023). LSU Thesis.
https://repository.lsu.edu/gradschool_theses/5728. Accessed 22 May 2025.

Reichard, S.H. and White ,P. (2001) Horticulture as a pathway of invasive plant
introductions in the United States: Most invasive plants have been introduced for
horticultural use by nurseries, botanical gardens, and individuals. BioScience.
51(2):103-113. https://doi.org/10.1641/0006-3568(2001)051[0103:HAAPOI]2.0.CO;2.

Richard, J.B. (2009) The agricultural industry as perceived by members of the general
public of Louisiana. Dissertation. Louisiana State University.
https://digitalcommons.Isu.edu/cgi/viewcontent.cgi?article=1328andcontext=gradschool
_dissertations.

RTI International (2016) Louisiana freshwater assessment.
https://www.rti.org/impact/louisiana-freshwater-assessment.

Sanders, D., Johnson, S. and Kelso, B. (2010) Invasive aquatic weeds in Louisiana.
Louisiana Agriculture Magazine. 53(4):34-37.
https://www.Isuagcenter.com/portals/communications/publications/agmag/archive/2010/
fall/louisianaagriculturemagazinefall2010.

Seebens, H., Blackburn, T., Dyer, E., Genovesi, P., Hulme, P.E., Jeschke, J.M., Pagad,
S., Pysek, P., Winter, M., Arianoutsou, M., Bacher, S., Blasius, B., Brundu, G., Capinha,
C., Celesti-Grapow, L., Dawson, W., Dullinger, S., Fuentes, N., Jager, H. and Essl, F.
(2017) No saturation in the accumulation of alien species worldwide. Nature
Communications, 8(14435):1-9. https://doi.org/10.1038/ncomms14435.

Smith, J.E. (2011) Algae. In: Simberloff, D, Rejmanek M. Encyclopedia of Biological
Invasions. Berkeley: University of California Press.

Stein, B.A. and Flack S.R. (1996) Americas least wanted: Alien species invasions of
U.S. ecosystems. The Nature Conservancy: Arlington, Virginia.



https://www.natureserve.org/biodiversity-science/publications/americas-least-wanted-
alien-species-invasions-us-ecosystems. Accessed 12 November 2025.

[UF] University of Florida Center for Aquatic and Invasive Plants (2025)
https://plants.ifas.ufl.edu/. Accessed 12 November 2025.

U.S. Postal Service (2021) Mail and e-commerce through the ages: A USPS®
generational study. https://www.uspsdelivers.com/2020-2021-generational-research-
report/pdf/USPS_2020_2021_Generational_Research_Report.pdf . Accessed 8
October 2025.

U.S. Census Bureau. (2019) QuickFacts Louisiana.
https://www.census.gov/quickfacts/fact/table/LA/PST045219#PST045219. Accessed 12
November 2025.

U.S. Congress Office of Technology Assessment (1993) Harmful non-indigenous
species in the United States.
https://govinfo.library.unt.edu/ota/Ota_1/DATA/1993/9325.PDF. Accessed 12 November
2025.

U.S. Fish and Wildlife Service. (2021) Aquatic invasive species.
https://www.fws.gov/fisheries/aquatic-invasive-species.html. Accessed 22 May 2025.

U.S. Fish and Wildlife Service. (2025a) Hunters as conservationists.
https://www.fws.gov/story/hunters-conservationists. Accessed 12 November 2025.

U.S. Fish and Wildlife Service. (2025b) Purchasing a fishing license.
https://www.fws.gov/initiative/fishing/purchase-fishing-license. Accessed 12 November
2025.

Wilcove, D.S., Rothstein, D., Dubow, J., Phillips, A., and Losos E. (1998). Quantifying
threats to imperiled species in the United States. BioScience, 48(8):607-615.
https://doi.org/10.2307/1313420.

Williams, E.T., Lepczyk, C.A,. Morse, W. and Smith, M. (2021) Stakeholder
perspectives towards the use of toxicants for managing wild pigs. PLOS ONE, 16(2):1-
20. https://doi.org/10.1371/journal.pone.0246457.

Wilson, K.L. (2012) Florida freshwater boater and anglers’ awareness and perceptions
of aquatic invasive species and adoption of preventative Behaviors. Thesis.
https://ufdc.ufl.edu/UFE0044707/00001. Accessed 12 November 2025.

Woinarski, C.Z.J., Burbidge, A.A. and Harrison, P.L. (2015) Ongoing unraveling of a
continental fauna: Decline and extinction of Australian mammals since European
settlement. PNAS, 112(15):4531-4540. https://doi.org/10.1073/pnas.1417301112.



