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Abstract

Consumers were surveyed at the 2004 Philadelphia Flower Show in PhiladeipffiagrPMarch 8-10, to quantify their attitudes an
behaviors towards invasive plant species and potential problems associated with purchasing and plargimgatoeity. of the 341

Less than half (40.1%) acknowledged owning plants considered invasive while one third (33.5%) did not know if these plants were

27.8% believed that laws should be passed to allow sale of only native plants in thdihexealistinct consumer segments were
identified using Clustefnalysis: ‘Invasive savvy participants knowledgeable about invasives and interested in alternative species;

for plants tested for invasiveness; and ‘Invasive inactive,” participants were not price sensitive to paying more for plants tested for
invasiveness, howevethey appeared to oppose the purchase of plants previously listed as invasive which would be available as

(e.g., television and print media) would b&sefive for educating consumers about potential problems associated with invasive species
in the landscape.

Index words: cluster analysis, segmentation, surveyn-native, exotic, genetically engineered plant, genetically modified plant.

Significance to the Nursery Industry Intr oduction

Lists of invasive plant species have been developed by Invasive plants pose the second highest threat to
several aganizations, conservation groups, and associations biodiversity in the United tates, surpassed only by habitat
throughout the Unitedt8tesThis can become a concern for  destruction (1, 14, 20ln estimated $35 billion is spent an-
growers who need to plan plant production cycles years in nually by the government to control these weedy pests and
advance of selling these goods to retailers, which can resultto account for agricultural losses (15). On February 3, 1999,
in plants newly labeled as invasive beingecdd for sale President Clinton signed Executive Order13allotting $28
after the invasive list is published. Because of tHseotim- million to create an Interagency Invasive Species Council
ing of production cycles and rapidly changing invasive plant and policies regarding invasive plants (9, 14, 15, 17).
lists, growers and retailers lose money and time invested in  Invasives spread at a rate of 14% each year and cover ap-
preparing products for salAs potential problems associ- proximately 100 million acres (2I)hey are responsible for
ated with invasive species becomes more prevalent, the practhe displacement of native species (4, 12), threaten approxi-
tice of producing, promoting and selling invasive species has mately 2/3 of endangered species (14), and cause reductions
become more regulated and under greater scruthgre- in wildlife habitat quality (12). Invasives rapidly establish in
fore, the dilemma for both growers and retailers relates to disturbed locations (9, 12). Many invasives share similar bio-
their ability to forecast the future of public concern and sci- logical traits including rapid vegetative spread, production
entific data on invasive plants in conjunction with their in- of large quantities of seed requiring no pretreatment for ger
vestment of resources in propagating, producing, and pro- mination, short juvenile period, and a history of invasive-
moting plants for the marketplac€his dilemma directly ness elsewhere (8, 16). In response to invasion, changes in
impacts a growes ability to produce and sell product and trophic levels, resource supplies, and disturbance levels may
ultimately their financial survival. Understanding consumer occur in natural plant communities (4). Changes in trophic
perceptions, attitudes, and potential purchasing behaviors will levels refers to the alteration of levels in the food web may
help industry professionals in developing consumer educa- ultimately result in ecosystem shifts. Ecological impacts may
tion programs and marketing strategies, as well as assist grow+esult in changes in hydrological cycles, nutrient cycling,
ers and retailers in making informed decisions about their erosion, or fire disturbance (12).
plant product mix to meet the needs and interest of consum- To date, the nursery industry both nationally and locally
ers. has taken steps to address concerns regarding invasive plants,

including voluntary withdrawal of potential invasive plants
(17), establishment of a code of conduct (9), investing re-

'Received for publication July 1, 2005; in revised form December 5, 2005. search dollars in developlng non-invasive ornamentals (6)’

We wish to recognize and thank the Perennial Rissciation for funding and collaboration with state agencies and local environmen-
this research. tal groups (17). In order to prevent the spread of invasive
2Assistant Professor plants, it is crucial that consumers are educated on these spe-
sGraduate Researdssistant. cies’ potential problems (9, 17). Many consumers are unin-
“Associate Professor formed about the negative economic and ecological impacts
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‘Invasive neutral,’ participants neutral in their decision to purchase alternatives to invasive plants and price sensitive about paying more

seedless through breeding and natural selection or other forms of genetic modification. Survey results indicated that media sources

participants (81.5%) was aware that non-native plants were used in the landscape and that these plants may be invasive in natural areas.

od

growing in their landscapes. Less than half (41.3%) believed that laws should be passed to prevent the sale of non-native plants while 3
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of invasives (3), and may therefore be unintentionally re- mentations could be created, based on 341 valid participant
sponsible for their spread. Recent studies have indicated thatresponses. Cluster analysis is used by marketers to find simi-
if informed, most consumers do not wish to compound this larities between survey participants, based on responses to
problem. Itis therefore important to educate the public about select survey questions, and then ‘enables these subjects to
invasives and alternatives (17). be placed in clusterg11). The resulting clusters are then

A survey was conducted to describe consumer attitudes used for market segmentation. Cluster analysis has been used
and behaviors towards the availability of invasive plant spe- by researchers to define consumer segments related to their
cies and the potential problems associated with planting thempreference for horticultural products, such as edamame (ed-
in the landscapé&.he main objectives of the survey were to ible Glycine max) (10), and professional landscapers’ and
determine: 1) consumer awareness of issues involving inva- nursery operators’ general perceptions and implementation
sive species and how they first learned about potential prob- of IPM principles and practices (18, 19ariables used for
lems these species cause; 2) if they could accurately identify clustering were participants’ knowledge, interest, and con-
selected invasive species and if any of those species werecern about invasive plant species in their environment. Us-
planted in their yard; 3) their knowledge about and ability to ing K-Means, clusters of size 2, 3, and 4 were examined.
identify characteristics of invasive plant species; and 4) in- After examination of each cluster size, the three-cluster so-
terest in alternatives to invasive species, such as geneticallylution was selected to develop consumer segments because
modified plants, those bred to be seedless, and native op-it provided the most detail among respondents based on ques-
tions. In addition, survey participants were asked their opin- tions selected for clustering.
ion on what agencies organizations should be involved in
regulating or preventing further sales of invasive species. Results and Discussion

Survey results and consumer feedback can assist growers, Participant demographics. Slightly over half (57.1%) of

retailers and extension educators in educating CONSUMersy,qs participants lived in Pennsylvania, while an additional
about invasive species as well as non-invasive alternatives. 38.8% lived in other mid-Atlantic states: 2.4% were from

New England; and 1.8% from other regions in the United
States. Most participants were female (84.0%), lived with

An intercept survey was conducted at the Philadelphia one other adult (61.2%), in a household without children
Flower Show in PhiladelphiaAPfrom March 8-10, 2004. (80.9%). In addition, participants had obtained at least a
This annual event attracts gardening enthusiasts from mid- bachelors degree (59.9%), had a 2003 household income of
Atlantic states to view the newest trends in garden and floral $60,000 or greater (60.3%), and lived in a single family home
design.The survey was administered adjacent to the Penn (93.0%).The mean age for participants was 54 years, with
State Cooperative Extension ‘Ask the Exp&tioth, where many (48.1%) qualifying as ‘Baby Boomers’ as defined by
attendees could ask extension educators gardening, landscapéehe year of their birth (1946 to 1964) (13).
and plant-related questions.

Participants were self-selected and answered 26 questions Participant awareness and knowledge of invasive plant
that focused on awareness and knowledge of invasive plantspecies. The first set of survey questions was designed to
species; concern about invasive plants in their community and assess consumer awareness and knowledge about invasive
home garden; interest in obtaining information on how to se- plant species. Of the 341 participants, 81.5% responded that
lect non-invasive species for their home garden; and what agen-they were aware that non-native plants (plants imported from
cies and aganizations they believe should be responsible for other countries or regions within the U.S.) were used in the
investigating potential invasiveness of plant matefiddi- landscape and that these plants may be invasive in natural
tionally, participants answered demographic questions (e.g., areas. Participants reported that they first learned about in-
gendereducation level, and household income) to determine vasive plants from television (27.4%), newspapers/maga-
if differences in responses were associated with demographiczines/books (19.8%), friends/neighbors/family members
statusThe average amount of time it took participants to com- (9.4%), garden clubs (7.5%), and garden centers or nurseries
plete the survey was 10 minutes. Respondents were given &7.1%). Only 4.7% of those who cited a source acknowl-
Yankee® votive candle as an incentive to participate and com-edged Cooperative Extension. For general gardening infor

Materials and Methods

plete the surveyThe study was approved by thefiC# for mation, participants used newspapers/magazines/books
Research Protections, the Pennsylvatage®Jniversitywhich (72.5%), friends/neighbors/family members (62.4%), garden
oversees research involving human participants. centers or nurseries (50.3%) and gardening programs on cable
television (37.0%) and public television (36.1%). Coopera-
Screener question. The question Do you have a yard tive Extension and university websites were utilized by 24.0
planted with groundcovers, herbaceous perennials, shrubs and 13.3%, respectively

and/or trees?” was used to screen participants for survey  Participants then answered a series of questions to iden-
analysis. Surveys collected from participants who responded tify respondents who could accurately identify more promi-
with a ‘no’ to the screener question were not included in the nent invasive plant species and characteristics of invasive
analysisThese 49 surveys were excluded because the focusplants.A third or less of participants accurately identified
of this study was to analyze responses from gardeners whopurple loosestrifelfthrumsalicaria; 33.0%), Norway maple
could answer questions pertaining to invasive species already(Acer platanoides; 20.2%), Japanese barbere(beris
planted in their home gardens and intent to purchase non-thunbergii; 10.4%) and tree of heavehil@nthus altissima;
invasive species in the future. 8.3%) as common invasive plants.
Plant characteristics that participants correctly identified

Data analysis. Cluster analysis (SPSS Inc., Chicago, IL) as contributing to their invasiveness included plants with an

was used to determine whether meaningful consumer seg-aggressive growth habit (73.7%), and plants that produce
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Table 1. Description of three consumersegments derived fom cluster analysis based on pdicipant’ s responses (%) to questionsegarding their
awareness, knowledge, and concern about invasive plant species.

Response by consumer segment

Variable ‘Invasive savvy’  ‘Invasive neutral’ ‘Invasive inactive’ Significance
No. in sample 149 121 71
% of total 43.7 35.5 20.8
Is aware that some non-native exotic plants, presently used in the

landscape, may be invasive in natural areas 81.2 79.3 85.9 NS
Knowing that a plant is potentially invasive would prevent the

participant from purchasing and using it in their landscape 91.9 78.8 89.9 1

Interest in purchasing plants that have been genetically engineered
or bred to be seedless:

Very interested 13.7 0 0 1,2
Interested 26.0 0.9 0 1,2
Somewhat interested 13.7 7.7 0 1,2
Neutral 46.6 70.1 0 1,2,3
Somewhat uninterested 0 8.5 4.4 2,3
Uninterested 0 3.4 26.5 1,2
Very uninterested 0 9.4 69.1 1,2
Has plant material in their yard that is presently considered invasive 45.6 31.1 44.1 NS
Willingness to pay more for a plant that has been tested to determine
its invasiveness prior to allowing it into the market place:
Very willing 17.7 0 18.8 1,3
Willing 33.3 0 8.7 1,2
Somewhat willing 37.4 0 13.0 1,2
Neutral 11.6 66.9 52.2 1,2,3
Somewhat unwilling 0 5.9 4.3 1,2,3
Unwilling 0 10.2 2.9 1,2,3
Very unwilling 0 16.9 0 1,3
Manages their own landscape 85.8 93.8 89.6 NS
Hires a professional to manage their own landscape 8.3 5.0 8.3 NS
Knows the common or scientific name of all of the plants in their yard 27.9 30.7 33.8 NS
Knows the proper cultural practices (pruning, deadheading, watering,
andertilizing) for the plants in their yard 62.1 48.2 55.9 1
Would like more information on potentially invasive plants and how
to manage them 90.5 67.6 76.5 1,2
Looks for native plants to purchase more often than non-native plants 75.9 57.0 77.9 1,3
Investigates the potential for invasiveness of a plant that interests
them before purchasing it 63.7 47.7 61.2 1
Would like more information on culture care and management of their
landscape and garden plants 83.1 71.8 73.1 1
Examines their garden and landscape beds for germinating seeds
and weeds:
More than once a week 21.3 20.5 26.1 NS
About once a week 29.1 26.8 29.0 NS
Two to three times a month 22.0 15.2 23.2 NS
About once a month 10.6 9.8 7.2 NS
A few times a year 15.6 18.8 7.2 3
Don't examine 14 8.9 7.2 1,2

71 = Cluster 1 tested against Cluster 2; 2 = Cluster 1 tested against Cluster 3; 3 = Cluster 2 tested against Cluster 3
NS, *Nonsignificant or significantly (*) diérent atP < 0.05 as based on Pearstirstatistic.

viable seed and germinate rapidly (49.6%). Fewer partici- ample, of those plants that produce long-lasting and attrac-
pants identified other plant characteristics that may contrib- tive fruit (a desirable feature amongst these survey partici-
ute to invasiveness, such as plant seeds heavily each year gpants), which species are noninvasive and could be marketed
every few years (33.8%), plant is not native to the U.S. to consumers? Since survey participants were able to iden-
(32.9%), or plant produces small seeds (7.1%). tify characteristics that contribute to invasiveness, indicat-
It is interesting to note that when participants considered ing that they are knowledgeable about this topic, many still
purchasing a plant for their landscape, they were interestedpreferred landscape plants that possessed invasive features.
in several characteristics that may contribute to invasiveness: Therefore, more consumer education is needed to inform this
‘the plant is well adapted to where | live’ (78.4%); ‘the plant clientele group about how to properly identify trees and shrubs
has a long flowering and fruiting period’ (62.4%); ‘the plant that possess attributes that do not pose a threat of becoming
produces fruit that is attractive to birds and animals’ (47.6%); invasive. Less than half of participants (40.1%) reported that
and ‘the plant produces attractive and long lasting fruit’ they presently had plants in their landscape which were con-
(38.8%).These characteristics may actually be appropriate sidered invasive, 33.5% responded that they diemow’,
descriptors for both invasive and noninvasive species. Be- while the remaining 26.3% choose ‘no’ as a response. Of the
cause of this, distinctions need to be made between invasivespecies listed in the suryegnly 1.8% and 12.6% of partici-
and noninvasive species that possess these qualities. For expants responded that tree of heaven and multiflora Rosea (
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multiflora), respectivelywere growing in their yard, species gineered or bred to be seedless was greatest among the ‘In-

widely recognized as being invasive. vasive savvy'where participants were &y interested’
(13.7%), ‘Interested’ (26.0%), or ‘Somewhat interested’
Consumer interest in regulation of sales of invasive plant (13.7%), with none showing the disinterest found among the

species. Most participants (79.6%) were interested in obtain- other two segments §ble 1).

ing information on potentially invasive plants and how to A majority of the ‘Invasive savvy’ segment was also will-
manage them, while approximately half (57.6%) actually ing to pay more for a plant that had been tested to determine
investigated the potential invasiveness of plants prior to pur its invasiveness before allowing it into the marketplace, more
chase for their landscape or gardeuarter of participants ~ so than the other two segments. Similarly a majority of this
believed that only plants native to their locale or region should segment was willing to pay more for these plants, specifi-
be available for purchase (25.3%) and that if a species wascally, 17.7% “\ery willing,” 33.3% ‘Wlling,” and 37.4%
considered invasive, then all cultivars of that species were ‘Somewhat willing,” with none ‘Unwilling’ in contrast to the
also invasive (21.6%). other two segments gble 1).

In response to questions regarding legislation banning in-  When responses to questions regarding plant knowledge
vasive plants or testing and reporting of the invasiveness of and actions taken to prevent purchasing invasive plant spe-
plants, half (52.5%) believed that any plant that seeds heavily cies were analyzed, ‘Invasive savvy’ respondents were more
should be considered invasive until proven otherwise. Less knowledgeable and active in excluding these plants from their
than half believed that local, state, or federal laws should be yard. ‘Invasive savvy’ were more likely to: a) know the proper
passed to prevent the sale of non-native plants in their areacultural practices for the plants in their yard (62.1%); b) look
(41.3%) and only 27.8% believed that laws should be passedfor native plants to purchase more often than non-native plants
to allow the sale of only native plants in their area. If testing (75.9%); c) investigate the potential for invasiveness of a
and reporting the invasiveness of plants were conducted, plant that interests them before purchasing it (63.7%); and
participants believed that the following agencies agdrmair d) desire more information on cultural care and management
zations should be responsible for the procedure, universitiesof their landscape and garden plants (83.1%) than the ‘Inva-
(67.3%), nurseries and greenhouses (65.1%), nursery assosive neutral’ segment (48.2, 57.0, 47.7, and 71.8%, respec-
ciations (59.3%), government agencies (46.9%), plant propa- tively) (Table 1). ‘Invasive savvyespondents were also more
gators (41.7%), non-profit ganizations (30.9%), commer likely to want information on potentially invasive plants and
cial firms (28.4%), and private individuals (14.5%). how to manage them (90.5%) than were the other two seg-

Survey results indicate that participants were generally aware ments.This segment was least likely to respond that they
that certain non-native plant species could become invasive in'don’t examinetheir garden and landscape beds for germi-
natural areas. Only a third or more of participants could accu- nating seeds and weeds (1.4%).
rately identify more prominent plant characteristics that were
considered as contributing to invasiveness, while a third or ~ Cluster demographics. Certain demographic characters
less were able to identify species that were more commonly were significantly diferent between ‘Invasive sav\gnd the
recognized as being invasive, such as multiflora rose or tree ofother two segments &ble 2). Based on the year participants
heaven (2, 5). Overall, participants were in favor of taking were born, the ‘Invasive savvy’ group consisted of more
measures to limit the impact of invasive plant species and ex- ‘Swing’ generation (consumer born between 1933 and 1945;
pressed interest in learning how to manage tAeneducate 12) participants (25.0%) than found among the ‘Invasive in-
consumers about invasive plant issues, universities, green in-active’ (35.8%), but fewer ‘WWII' generation (those born
dustry associations and businesses should develop coherentetween 1921 and 1932) participants (3.5%) than found
research-based guideline and recommendations for distribu-among either the ‘Invasive neutral’ or the ‘Invasive inactive’
tion through major media channels. (11.9 and 10.4%, respectively)afle 2). ‘Invasive savvy’

consisted of fewer participants with a high school diploma

Cluster analysis. Cluster analysis was used to identify three or less (12.2%) than found among the ‘Invasive neutral’
segments among survey participant(€ 1). Each segment  (24.8%); howevermore ‘Invasive savvyhad a Bachelts
resulted in a group of participants withfdient attitudes Degree (43.2%) than did the ‘Invasive neutral’ or ‘Invasive
and behaviors regarding invasive plant species, and interestinactive’ segments (28.1 and 27.1%, respectively). Based on
in procedures which could be used to control distribution 2003 gross household income, fewer ‘Invasive savvy’ re-
and sales of these plants. ported that they had an income equal to or less than $39,999

(11.8%) compared to the other two segments.

Segment 1 (Invasive sawy). The lagest segment, ‘Inva-
sive savvy consisted of almost half (43.7%) of all partici- Segment 2 (Invasive neutral). The second lgiest segment
pants (Bble 1). ‘Invasive savvyended to have the greatest (35.5% of participants), ‘Invasive neutral,’ included individu-
knowledge about and interest in excluding invasive species als who reported more or less neutral responses about pur
from their yard and were the most willing to consider op- chasing alternatives to invasive plants (70.1%), as well as
tions, such as genetically modified species and those bred tobeing less interested in obtaining information about invasive
be seedless, and the most willing to pay more for plants thatplants and management options (67.6%), coupled with the
had been tested for invasive properties. observation that they were the most price sensitive of the

A higher proportion of these participants responded that three groups in purchasing plants tested for invasiveness
knowing that a plant is potentially invasive would prevent (‘Neutral,’ 66.9%; ‘Somewhat unwilling,” 5.9%; ‘Unwilling,’
them from purchasing and using it in the landscape (91.9%) 10.2%; and “€éry unwilling,’ 16.9%:Table 1).
than found among the ‘Invasive neutral’ segment. Interestin ~ Compared to the other two segments, ‘Invasive neutral
purchasing alternative plants that have been genetically en-respondents were the least likely to look for native plants to
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Table 2. Demographic status forthree consumesegments derived fom clusteranalysis based on paicipant’ s responses (%) to questionsgarding
their awareness, knowledge, and concern about invasive plant species.

Response by consumer segment

Variable ‘Invasive savvy’  ‘Invasive neutral’ ‘Invasive inactive’ Significance
No. in sample 149 121 71
% of total 43.7 355 20.8
Lives in a single family home 92.5 93.2 93.8 NS
Female 81.9 84.7 87.1 NS
Year born (generation):
1977-1983 (Generatior) 5.6 3.7 6.0 NS
1965-1976 (Generation X) 1.1 8.3 9.0 NS
1946-1964 (Baby Boomer) 54.9 45.0 38.8 NS
1933-1945 (Swing) 25.0 31.2 35.8 2
1921-1932 (WWII) 35 11.9 10.4 1,2
Education level:
< High School 12.2 24.8 14.3 1
Some college/Associates Degree 20.9 24.8 24.3 NS
Bachelots Degree 43.2 28.1 27.1 1,2
Professional/Medical Degree 23.6 22.3 34.3 NS
Single adult households 12.9 10.8 21.0 NS
One or more children in the household 22.4 15.4 18.8 NS
2003 gross household income:
< $39,999 11.8 25.0 26.7 1,2
$40,000 to $79,999 38.6 33.0 26.7 NS
$80,000 to $99,999 18.9 17.0 15.0 NS
> $100,000 30.7 25.0 31.7 NS

71 = Cluster 1 tested against Cluster 2; 2 = Cluster 1tested against Cluster 3; 3 = Cluster 2 tested against Cluster 3.
NS, *Nonsignificant or significantly (*) dierent atP < 0.05 as based on PearsGrstatistic.

purchase rather than non-native plants (57.0%). Members in(79.3 to 85.9%) and between 31.3 and 45.6% of participants
this segment were less likely to: a) know the proper cultural in each segment acknowledged that they did have plant ma-
practices for the plants in their yard (48.2%); b) to request terial planted in their yard that is considered invasiabl@
more information on potentially invasive plants and how to 1). When responses to questions regarding future plant pur
manage them (67.6%); c) investigate the potential for inva- chasing and interest in excluding additional invasive plants
siveness of a plant that interests them before purchasing itfrom their gardens were analyzed, at least 78.8% of each
(47.7%); and d) request more information on culture care segment responded that knowing that a plant is potentially
and management of their landscape and garden plants (71.8%ijnvasive would prevent them from purchasing it for their land-
than were the ‘Invasive savviTable 1). scape.
A majority in each segment lived in a single-family home

Segment 3 (Invasiveinactive). ‘Invasive inactive’ consisted (92.5 to 98.3%). Participants in each segment were respon-
of 20.8% of participantd.his segment expressed no interest sible for the care and management of their landscapes (nearly
in purchasing plants that were genetically engineered or bred85.8% per segment) with slightly less than a quarter of each
to be seedless, therefore, this segment may not be a viablesegment claiming to examine their garden and landscape beds
market for non-invasive plants produced or developed in dif- for germinating seeds and weeds more than once a week (20.5
ferent or new fashions. to 26.1%), about once a week (26.8 to 29.1%) or two to three

Resembling the ‘Invasive neutral’ segment, the ‘Invasive times a month (15.2 to 23.2%able 1). Similar proportions
inactive’ group was mostly disinterested in purchasing ge- in each segment responded that they knew the common or
netically engineered plants or plants that have been bred toscientific name of all of the plants in their yard (27.9 to
be seedless (‘Somewhat uninterested’, 4.4%; ‘Uninterested’, 33.8%).
26.5%; or ‘\ery uninterested’, 69.1%able 1).Although Clustering participant responses clearly demonstrate that
the ‘Invasive inactive’ respondents were not as price sensi- each segment has unique perspectives on issues regarding
tive in purchasing a plant tested for invasive properties as invasive plantsThe ‘Invasive savvysegment was identi-
were the ‘Invasive neutral,’ this segment included responsesfied as the most accepting of genetically engineered plants
distributed through the response range froeryMwilling’ or plants bred to be seedless, as well as the most willing to
to ‘Unwilling’ (Table 1). pay more for plants that undgr possible testing. Cleayly

these participants would be the most likelyg&rfor any

Trends among segments. Although differences existed plant material to result from breeding programs designed to
among the three segments based on: a) interest in purchasingntroduce non-invasive options where a premium would need
plants that have been either genetically engineered or bred tato be chaged to cover costs associated with such an endeavor
be seedless and b) price sensitivity to paying more for a plant Additional research should be conducted to investigate con-
that has been tested to determine its invasiveness, there wergumer response to retail prices adjusted to include any addi-
some similarities in responses amongst each group. Overall tional costs.
participants were aware that some non-native plants, pres- The other two segments, ‘Invasive neutral’ and ‘Invasive
ently used in the landscape, may be invasive in natural areasnactive,’ could be considered a less viable market for culti-
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vars resulting from non-invasive breeding and genetic engi-
neering programs. Fevf any, participants in either segment
were ‘\ery’ to ‘Somewhat interested purchasing geneti-
cally engineered plants or those specifically bred to be seed-
less with a majority of the ‘Invasive neutral’ actually ‘Neu-
tral’ in their viewpointThe lack of interest toward purchas-

ing seedless varieties of common invasive plants may be the

result of several overlying factors including; the lack of pres-
ently available seedless forms, a limited understanding of
the biology involved in creating seedless forms, and the po-
tential negativity associated with the present public debate
on the acceptability of genetically engineered or modified
plants in the environment (7o clarify whether participants

in these segments are truly opposed to purchasing seedles
varieties, other survey methods, including oral interviews and

focus group sessions, could determine more accurate behav-

iors and attitudeg\n option that may appeal to these partici-
pants is the choice to purchase native plants as an alternativ

to invasive plant species. Based on result, at least 57.0% of

all three segments would look for native plants as an alterna-
tive for their landscapes.

Although the ‘Invasive neutral’ segment appeared to be
price sensitive to paying more for a tested plant, the ‘Inva-
sive inactive’ segment was more accepting of the idea.
Slightly less than half (40.5%) of these participants were
within the ‘\ery’to ‘Somewhat willingtategories and should
be included in any marketing strategies designed to alert con-
sumers about the availability of products which have passed
rigorous testing.

Literatur e Cited

1. Bir, R.E. 2000. Invasive plants and the nursery induStoynbined
Proceedings International Plant Propagators’ Society 50:490-492.

2. Burch, P and S.M. Zedaker2003. Removing the invasive tree
Ailanthus altissima and restoring natural covekArboriculture 29:18-24.

3. Colton, T.F. and PAlpert. 1998. Lack of public awareness of
biological invasions by plants. Naturaleas Journal 18:262—266.

4. D’Antonio, C.M. and BM. Vitousek. 1992. Biological invasions by
exotic grasses, the grass/fire cycle, and global ch@mgeial Review of
Ecology and Systematics 23:63-87.

58

5. Hindal, D.F and S.MWong. 1988. Potential biocontrol of multiflora
rose,Rosa multiflora. WeedTechnology 2:122—-131.

6. Jodon,T. 2004. Nursery research initiative supports invasive plant
solutions. accessed on Jan. 4, 2005; http://vania.og/applications/
PressReleases/releases/0177.htm.

7. Laros, FJ.M. and J.E.M. 8enkamp. 2004. Importance of fear in the
case of genetically modified food. Psychology & Marketing 21:889-908.

8. Luken, J.0O. and J.\Whieret. 1997Assessment and management of
plant invasions. Spring&ferlag., NY pp. 220-226.

9. Harrington, R.A., R. Kujawski, and H.D.Ryan. 2003. Invasive
plants and the green industdyArboriculture 29:42-48.

10. Kelley, K.M. and E.S. Sanchez. 20@cessing and understanding
consumer awareness of and potential demand for edan@gomé max
g_.] Merrill). HortScience 40:1347-1353.

11. Kress, G1988. Marketing researchhird edition. Prentice-Hall, Inc.,
EngleWood Cliffs, NJ.

12. Masters, R.A. and R.L. Sheleg001. Invited synthesis paper:
rinciples and practices for managing rangeland invasive plants. Range
anagement 54:502-514.

13. Mitchell, S. 2000American generation$¥ho they are. How they
live. What they think. New tBategist Publications, Inc., Ithaca, NY

14. Morin, N. 1999. Solving the invasive plant problem. Public Garden
14:16-17.

15.Pimentel, D., L. Lach, R. Zungia, and D. Morrison. 1999.
Environmental and economic costs associated with non-indigenous species
in the United &tes.Accessed on June 12, 1999; wwwews.cornell.edu/
releases/Jan99/species_costs.html.

16. Reichard, S.H. 199 method for evaluating plant invasiveness.
Public Garden 14:18-21.

17.Reichard, S.H. and. RVhite. 2001. Horticulture as a pathway of
invasive plant introductions in the Uniteth&®s. Bioscience 51:10313.

18. Sellmer J.C., N. OstiguyK. Hoover and K.M. Kelley 2004a.
Assessing the Integrated Pest Management Practices of Pennsylvania, U.S.,
landscape companies Atboriculture 30:253-259.

19. Sellmer J.C., N. OstiguyK. Hoover and K.M. Kelley 2004b.

Assessing the integrated pest management practice of Pennsylvania nurseries.

HortScience 39:297-302.

20. Wilcove, D.S., D. Rothstein, J. Dubp#. Phillips, and E. Losos.
1998. Quantifying threats to imperiled species in the Unti&e$ Bioscience
48:607-615.

21. Wirth, EF, K.J. Davis, and S.BVilson. 2004. Florida nursery sales
and economic impacts of 14 potentially invasive landscape plant species. J.
Environ. Hort. 22:12-16.

J. Environ. Hort. 24(1):53-58. March 2006

$S900E 98] BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



