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used in the survey. This is attributed to the effort of the local
packers in the past to promote star fruit more that any other
tropical fruit.

In all three surveys, consumers were asked if they liked ly-
chees, longans, and star fruit, depending on which fruit they
tasted. The responses for all three surveys were overwhelm-
ing. A total of 91% of the consumers that tried lychees said
they liked it. The responses for the same question was 81% for
longan, and 84% for star fruit. Of those that tried the fruits,
only six percent said they did not like lychees and longans.
Only three percent said they did not like star fruit. The per-
centage of participants that tried the fruit samples and said
that they were not sure if they liked the fruit was 3% for ly-
chees, 13% for longans and 12% for star fruit (Fig. 1).

Participants were asked if they had seen lychees, longans,
and star fruits in supermarkets. The percentage that said they
had not seen these fruits were 75% for lychees, 98% for lon-

gans, and 44% for star fruits. These data indicate that more
consumers have seen star fruits than had seen lychees and
longans.

Participants were asked what price they would be willing
to pay for a pound of each tropical fruit. For lychees, 56% said
they would pay less than 3 dollars per lb, and 44% said they
would pay 3 dollars or more. For the longans, 71% said they
would pay less than 3 dollars per lb and 29% said they would
pay three dollars or more. For star fruits 78% said they would
pay less than 3 dollars per lb and 28% said they would pay
three dollars or more.

For both the lychee and the longan surveys, participants
were asked if they preferred locally grown produce over im-
ported produce. In the lychee survey, 88% said they preferred
locally grown produce; 12% said imported produce. For the
longan survey, 63% said they preferred locally grown produce,
10% said imported produce and 27% had no preference.

 

Conclusion

 

Averaging all three surveys and all respondents, it can be
concluded that 44% said that they did not know that south
Florida produced the three tropical fruits in these surveys,
and that 85% liked the tropical fruits used in these surveys.
Most survey respondents (72%) had not seen these fruits in
their local supermarkets, and 33% said they would pay three
dollars or more per lb for these fruits. On the average, 75% of
participants in the lychees and longans surveys said they pre-
ferred locally grown produce.
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Fig. 1. Consumers opinion when asked if they liked lychees, longan, and
star fruit.
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Abstract.

 

 As a part of a recent water conservation survey, fruit,
vegetable, and ornamental growers and golf course managers
in Miami-Dade County were asked about their sources for
training and continuous education, the most common meth-
ods by which they become aware of Extension activities, and
their frequency of computer and internet use. Usable survey
responses were obtained from 167 growers in the area across
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all commodity groups. Background information on survey par-
ticipants found 55% and 13% of the fruit and ornamental grow-
ers were part-time farmers. In contrast, 100% of the vegetable
growers and golf course managers worked full-time in their
profession. The majority (87-100%) of survey respondents
were male. The survey found the University of Florida-IFAS
(UF-IFAS) rated as a very important educational source for all
crop producers (43-83% of the respondents across groups)
and that vegetable producers heavily utilized commercial rep-
resentatives (67%) and consultants (83%). Golf course manag-
ers rated UF-IFAS, USDA-Farm Service Agency, and industry
organizations as equally (38%) important sources of informa-
tion. The most common methods by which producers and
managers become aware of Extension programs were news-
letters, mailed notices, and word of mouth, in decreasing order
of importance. Computer and internet use ranged from 58% by
fruit growers, to 75%, 89%, and 100% of the golf course man-
agers and ornamental and vegetable producers, respectively.
Only a third of the responding vegetable growers and half of
the other groups showed interest in an Extension web site for
Miami-Dade programs and information. This knowledge can
prove essential for targeting the ever-busier audiences for Ex-
tension programming.

 

Miami-Dade County agriculture has a billion dollar im-
pact on the state economy (Degner et al., 2001a) and the golf
course industry in Miami-Dade County is estimated to be
worth $200 million annually (Haydu and Hodges, 2002).
There are about 40,411, 15,611, and 12,010 acres of vegeta-
ble, fruit, and nursery production, respectively. Miami-Dade’s
48 golf courses cover an estimated 8,400 acres of turf (Haydu
and Hodges, 2002). The estimated number of vegetable,
fruit, and nursery producers ranges from about 80 to 100, 265
to 823, and 573 to 1053, respectively, depending upon the cri-
teria and sources used to estimate it (Degner et al., 2001a, b;
Hodges and Haydu, 2000; T. Olczyk, H. Bryan, J. Crane, C.
Balerdi, and C. Yurgalevitch, personal communication).

Identification of important issues relating to agriculture
and providing educational programs to address and assist the
agricultural and golf course industry is a primary mission of
the Cooperative Extension Service of the University of Florida.
There are also numerous other public institutions and private
companies that provide educational information to producers
and managers. Many methods for notification of Extension
programs and methods for providing educational materials
have been utilized in the past. New technologies may have the
potential of improving the output of timely information and
programs. However, which sources of information, notifica-
tion, and methods of providing Extension programming are
important is unknown. With this in mind a survey was conduct-
ed of fruit, ornamental, and vegetable producers, and golf
course managers of Miami-Dade County, Florida. Planning
programs and optimizing outreach efforts has the potential to
further enhance the socioeconomic and environmental status
of the local horticultural community in the future.

 

Materials and Methods

 

The survey involved a random sample of over 600 agricul-
tural and golf course water users in Miami-Dade County se-
lected from mailing lists obtained from the Miami-Dade
County/IFAS Cooperative Extension Service and other grow-
ers’ organizations in Miami-Dade County. The survey recipi-
ents were selected according to the size of their operation to
obtain a maximum of 400 surveys per commodity group with

a range in the sizes of operations. This represents close to
50% of the sampled population.

The survey instrument used contained questions concern-
ing the most important issues facing growers and golf course
managers, participation in commodity based organizations,
preferred sources of educational information and presenta-
tion of information, preferred method of notification of edu-
cational programs, and computer use. The survey was tailored
to each of the four main commodities in Miami-Dade County
(vegetables, tropical fruits, ornamental plants and golf cours-
es). The survey protocol adopted follows social sciences meth-
odology to allow statistical analysis of results and the
assessment of the influence of the economic, technical, and
sociological factors on water conservation practices in the ar-
ea. Each potential respondent received a letter informing
him or her of the purpose of the survey. Two weeks later the
surveys were sent out and telephone follow up was done 4 and
8 weeks later. The survey data was analyzed using SAS software
FREQ and MEANS statistical procedures (SAS, 1999).

 

Results

 

The overall survey response rate was 27% (167 respon-
dents), representing almost a fifth (18%) of the agricultural
and golf course land area (Muñoz-Carpena et al., 2003). Since
mail-back survey response rates of 10 to 50% are common, and
typically may be as low as 20% (Dolan et al., 2000; Nachmias
and Nachmias, 1976; Neuman, 1997), the response was con-
sidered satisfactory. The importance of various issues facing
their economic activity varied substantially across groups (Ta-
ble 1). The most important (greater number of respondents
that considered them important to very important) for each
group was farm commodity prices for fruit growers (52% of re-
spondents), water shortages for ornamental growers (60%),
trade/competition for vegetable growers (83%), and water
shortages (88%) and quality (75%) for golf course managers.

The number of commodity based grower organizations
varies by commodity (Table 2). Of those fruit growers sur-
veyed 76% belonged to the Tropical Fruit Growers of South
Florida, followed by the Farm Bureau (44%), Lime and Avo-
cado Committee (23%), and Dade County AgriCouncil
(12%). All vegetable growers surveyed belonged to the Farm
Bureau. Eighty-seven percent of the ornamental growers be-
longed to the Florida Nursery and Grower Association and
67% to the Farm Bureau. Although the Farm Bureau was orig-
inally an insurance company it has traditionally been proac-
tive on farming issues in Miami-Dade County.

The most important sources of educational information
varied by commodity group (Table 3). More fruit (63%), or-

 

Table 1. The percentage of fruit, ornamental, and vegetable growers, and
golf course managers rating specific issues as important to very impor-
tant.

Issue Fruit Ornamental Vegetable Golf course

Water shortages 44 60 17 88
Flooding 41 45 33 63
Water quality 40 47 34 75
Plant pests 41 46 33 63
Trade/competition 42 30 83 13
Farm commodity prices 52 18 50 NA

 

z

z

 

NA, not asked.
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namental (43%) and vegetable growers (83%) rated the Uni-
versity of Florida’s Cooperative Extension Service (UF
Extension Service) as a very important source of educational
information than any other public or private institution list-
ed. Fifty-four percent and 39% of the fruit growers listed the
Tropical Research and Education Center (TREC) and com-
pany representatives, respectively, as very important (Table
3). Thirty-five percent and 27% of the fruit growers reported
the South Florida Water Management District (SFWMD) and
other farmers as very important sources of educational infor-
mation. In contrast, about 30-40% of the ornamental growers
reported TREC, company representatives, SFWMD, other
farmers, and family members/friends as very important
sources of educational information (Table 3). Eighty-three
percent of the vegetable growers rated the UF Extension Ser-
vice, private consultants, farm associations/groups, and farm
media/trade magazines as very important sources of educa-
tional information (Table 3). Sixty-seven percent of the vege-
table growers identified TREC and company representatives
as very important. Fifty percent of the vegetable growers listed
USDA-Agricultural Research Service (USDA-ARS), other
farmers, and family members/friends as very important
sources of educational information. Golf course managers
identified family members/friends (50%), farm associations/
groups (38%), UF Extension Service (38%), and company
representatives (25%) as very important.

Preference for which method to receive extension infor-
mation varied by commodity group (Table 4). Fruit growers
preferred newsletters (66%), workshops (63%), field days
(52%), publications (50%), seminars (45%) and web sites
(45%). Similarly, ornamental growers preferred newsletters
(67%) and workshops (56%) followed by publications (53%),
web sites (47%), and seminars (41%). Vegetable growers pre-
ferred workshops, field days, and newsletters equally (67%)
followed by seminars, publications, and web sites (50%). Golf
course managers preferred seminars (63%) followed by work-
shops, field days, and newsletters (all at 50%). Interestingly,
traditional methods like one-on-one and telephone was rated
low to very low across all commodity groups (Table 4).

Notification of future extension programs is critical to
program success (Table 5). Fruit and ornamental growers
preferred notice of extension programs by newsletters (69-
71%) and mailed flyers (60-66%). Notification by word of
mouth was about 34%. In contrast, 50% of the vegetable
growers preferred notification by facsimile (fax) and word-of-
mouth followed by mailed flyers, telephone, and grower
groups (all 33%). Newsletters and mailed flyers were pre-
ferred by golf course managers. Notification of extension pro-
grams through professional groups ranged from 33-40%.
Notification by newspapers was rated low (11-24%) and web
sites was very low (0-2%) for all commodity groups.

Use of a computer and the internet varied by commodity
group with all the vegetable growers surveyed (100%) and
most ornamental growers (89%) and golf course managers
(75%) utilizing a computer and internet. In contrast, only a
little more than half (58%) of the fruit growers surveyed did
so. Of those utilizing a computer/internet in their operation
ornamental (83%) and vegetable growers (80%) and golf
course managers (100%) use their computer daily. This is in
contrast to 49% for fruit growers. When asked if they would
use an extension web site specific to Miami-Dade County only
a third (33%) of the vegetable growers and about half the
fruit and ornamental growers and golf course managers re-
sponded positively.

 

Discussion

 

Fruit growers

 

. Fruit growers (52%) rated farm commodity
prices more important-very important than all other issues
(Table 1). This is probably due to the recent increase in for-
eign competition as trade agreements take effect and phy-
tosanitary barriers are overcome. A majority of fruit growers
indicated the UF Extension Service and TREC are very impor-
tant sources of educational information (Table 2) and most
preferred notification of extension programs via newsletters

 

Table 2. The percentage of fruit, vegetable, and ornamental growers belong-
ing to a specific grower’s organization.

Commodity
group Organization

Percent
members

Fruits Farm Bureau 44
Lime and Avocado Committee 23
Dade County AgriCouncil 12
Tropical Fruit Growers of South Florida 76
Florida Mango Forum 10

Vegetable Farm Bureau 100

Ornamental Farm Bureau 67
Florida Nursery and Grower Association 87

Table 3. Selected sources of educational information and the percentage of
fruit, vegetable, and ornamental growers, and golf course managers rat-
ing the source as very important.

Source Fruit Ornamental Vegetable
Golf

course

UF Extension Service

 

z

 

63 43 83 38
TREC

 

z

 

54 34 67 13
USDA-NRCS

 

z

 

19 19 33 13
USDA-ARS

 

z

 

25 32 50 13
SFWMD

 

z

 

35 22 17 0
Company representatives 39 39 67 25
Private consultants 21 31 83 13
Farm associations/groups 16 26 83 38
Other farmers 27 31 50 13
Family members or friend 18 31 50 50
Irrigation company reps 8 23 33 13
Farm media/trade magazines 18 20 83 13

 

z

 

UF, University of Florida; TREC, Tropical Research and Education Center;
USDA-NRCS, United States Department of Agriculture-Natural Resource
Conservation Service; USDA-ARS, USDA-Agricultural Research Service;
SFWMD, South Florida Water Management District.

Table 4. Fruit, vegetable, and ornamental growers, and golf course manag-
ers preferred method of receiving extension information.

Method Fruit Ornamental Vegetable Golf course

Workshops 63 56 67 50
Seminars 45 41 50 63
Field days 52 38 67 50
Publications 50 53 50 38
Newsletters 66 67 67 50
Newspapers 21 19 0 25
Web sites 45 47 50 38
One-on-one 23 13 0 0
Telephone 11 6 17 13
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and mailed flyers (Table 5). Due to budget constraints mailed
flyers are not economically feasible and notification via news-
papers and web sites more common. This may be a problem
in the near term since most fruit growers indicated little use
of web sites (1%). Newsletters, workshops, field days, and
publications were all identified as preferred methods for re-
ceiving extension information (Table 4). In addition, com-
puter use by fruit growers is relatively low (58%). However,
use of the computer and internet is becoming more common
in extension programming and mailed newsletters may be-
come less common in the near future due to budget con-
straints. This points to the need to promote computer use
among fruit growers if educational information is to be pro-
vided in a timely and efficient manner.

 

Ornamental growers

 

. Ornamental growers identified water-
related issues as the most important (Table 1). This would be
expected as production of plants without leaf and/or flower
defect is critical to marketing and lack, excess, or poor quality
water directly affects plant appearance. UF Extension Service,
company representatives, and TREC were all identified as im-
portant sources of educational information (Table 2) and of-
fering programs to company representatives would probably
increase the potential impact of sustainable agricultural prac-
tices of ornamental growers. Similar to fruit growers, orna-
mental growers identified newsletters, workshops,
publications, web sites, and seminars as preferred methods of
receiving extension information (Table 4). As with fruit grow-
ers most ornamental growers identified newsletters, mailed
flyers, and grower groups as preferred methods of notifica-
tion of extension programs; however, but not as current
methods of notification of programs. Increasing the use of
the internet (e-mail/web) to notify ornamental growers of
programs seems a logical path since most ornamental growers
indicated they utilize a computer daily (Table 6).

 

Vegetable growers

 

. Vegetable growers overwhelmingly (83%)
identified trade/competition as the major issue of concern,
followed by farm commodity prices (50%) (Table 1). This is a
reflection of the negative impact foreign competition has had
on vegetable production throughout the U.S. due to previous
and future trade agreements. Vegetable growers reported a
number of important sources of information including UF Ex-
tension Service (83%), farm associations/groups (83%), pri-
vate consultants (83%), TREC (67%) and company
representatives (67%) (Table 3). This suggests an opportunity
for UF Extension to develop programs for private consultants
and company representatives which would increase the out-
reach and potential impact of programs. Vegetable growers
preferred workshops, field days, and newsletters as methods to

receive extension information although 50% indicated they
prefer receiving information through web sites (Table 4).
Computer use by vegetable growers is high (100%) and many
(80%) utilize it daily (Table 6). This suggests an opportunity
to increase extension programming via the internet. Interest-
ingly, none of the vegetable growers surveyed indicated they
prefer notification of extension programs via web sites (Table
5). Since computer use is high among this group it may be pos-
sible to increase the use of web sites as a notification proce-
dure for extension programs. There is a clear opportunity to
offer practical training for growers and managers on the use
of internet resources to obtain Extension information.

 

Golf course managers

 

. The majority of golf course managers
identified water shortages (88%) and water quality (75%) as
the most important issues (Table 1). This reflects the impor-
tance of water issues for the golf course industry where high
quality turf and landscape is critical to the game and attract-
ing players. Highly rated sources of educational information
included irrigation companies (50%) followed by UF Exten-
sion Service (38%) and farm associations/groups (38%) (Ta-
ble 3). This reflects in part the fact that traditionally no
specialized local Extension support has been available for this
industry. There may also be an opportunity for Extension to
offer educational programs to irrigation company employees
and trade associations thus increasing their educational im-
pact. Use of the computer by golf course managers is high
(75%) but was not used as a notification source (0%) (Table
6). It may be possible to increase the use of the internet as a
notification source through advertising and prompting at ex-
tension events as well as computer/internet training.

 

Conclusions

 

The importance of various issues varied by commodity
group and reflects current changes in trade and environmen-
tal policy throughout the U.S. The fact that the UF Extension
Service was consistently highly rated as a source of educational
information attests to the long tradition and effort by the Uni-
versity of Florida to provided science-based information to the
horticultural industry of Florida. However, opportunities exist
to train some of the other information providers for the indus-
try (company representatives, private consultants) in a “train-
the-trainers” effort. Utilization of computers is relatively high
with most commodity groups but its use to extend informa-
tion and notification of programs needs improvement. There
exist a clear opportunity to offer practical training for growers
and managers on the use of computer/internet resources
(web, e-mail) to obtain Extension information.

 

Table 5. The percentage of fruit, vegetable, and ornamental growers, and
golf course managers notified of extension programs by various media.

Source of notice Fruit Ornamental Vegetable Golf course

E-mail 24 13 17 13
Newsletters 71 69 50 63
Mailed flyers 60 66 33 63
Telephone 8 8 33 25
Web sites 1 2 0 0
Facsimile 11 28 50 0
Word of mouth 34 34 50 25
Newspapers 24 11 17 13
Posted notices 8 10 17 13
Grower groups 35 40 33 13

Table 6. The percentage of fruit, vegetable, and ornamental growers, and
golf course managers utilizing a computer and the internet.

Survey question Fruit Ornamental Vegetable
Golf

course

Utilize a computer in their 
operation

58 89 100 75

Frequency of computer use
• Daily 49 83 80 100
• Weekly 35 12 20 0
• Monthly or less 16 5 0 0

Would use an extension web 
specific for Miami-Dade 
County

54 48 33 50
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Abstract.

 

 The jackfruit has been under investigation and devel-
opment at Fairchild Tropical Garden since 1987. The program
has focused on the conservation of genetic resources, generic
promotion and the development of viable cultivars for use in
estate and patio agriculture in South Florida. A modest breed-
ing effort was initiated in 1995 in conjunction with studies on
the hand pollination of jackfruit. Reciprocal crosses were
made among a subset of the core genetic collections. Culti-
vars were selected for inclusion in the project based on pre-
cocity and productivity and the fruit quality traits of aroma,
edible percentage, flesh firmness, color and flavor. ‘Black
Gold’, ‘Cheena’, ‘Dang Rasimi’, ‘Galaxy’, ‘Golden Nugget’,
‘Honey Gold’, ‘Lemon Gold’, ‘J-30’, ‘J-31’, ‘NS-1’ and ‘Tabouey’
were used. Controlled crosses were made over two fruiting
seasons, seed was collected and 15 seedlings of each cross
were planted at the USDA-ARS Subtropical Horticultural Re-
search Unit-Chapman Field. The total seedling population was

600 trees. Evaluations began in 2003 with the objective of the
selection of superior jackfruit cultivars for South Florida estate
and patio gardening.

 

The jackfruit (

 

Artocarpus heterophyllus

 

 Lam.) has been a fo-
cus of the Tropical Fruit Program of Fairchild Tropical Botan-
ic Garden (FTBG) since 1987 (Campbell and Ledesma,
2003). Research efforts have been directed into the introduc-
tion and evaluation of cultivars from Tropical Asia and the
distribution of superior cultivars for use in Tropical America.
Studies into the breeding system of jackfruit were initiated in
1995 with a joint project funded by the Florida Department of
Agriculture and Consumer Services and the Tropical Fruit
Growers of South Florida. Studies included reciprocal crosses
of superior Asian cultivars conserved within the FTBG genetic
collection. Progeny of these crosses were planted in the field
beginning in 1996. The objective of this paper is to report on
the current status of this project for the selection of new cul-
tivars for estate agriculture in South Florida.

 

Controlled Crosses

 

Jackfruit are monoecious, producing separate male and
female inflorescences on a single tree (Fig. 1). In South Flor-
ida their breeding system is characterized as insect-assisted
wind pollinated (El-Sawa, 1998). Beetles, ants and other in-
sects are attracted to the male inflorescences, where they
physically dislodge the pollen, which is transported on the
wind to the receptive female inflorescence. Controlled cross-
es were initiated in the 1995 blooming season. Inflorescences
were bagged upon emergence from their protective stipules.
Pollen was transferred from the male to the female inflores-
cence by physically rubbing the male to dislodge the pollen
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