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SUMMARY. For the past several years, many college horticulture programs have ex-
perienced a decline in undergraduate enrollment, resulting in the elimination of
some degrees. In this study, we compared postsecondary U.S. horticulture program
availability from a survey completed in 1997 with offerings existing in 2012 and
2017. In 1997, 446 U.S. postsecondary institutions offered degrees and/or cer-
tificates in horticulture. In 2012, this number had decreased by 43% to 253 in-
stitutions, which included 98with 4-year degrees, 215with 2-year degrees, and 138
with certificate programs. In 2017, the total number of institutions offering hor-
ticulture-related degrees and/or certificates decreased to 209, representing a 53%
decrease over the 20 years from 1997 to 2017 and a 17% decrease during the 5-year
period between 2012 and 2017. In 2017, 85 institutions offered 4-year degrees,
133 offered 2-year degrees, and 98 offered certificate programs, which over this
5-year period represents decreases of 13%, 38%, and 29%, respectively. ‘‘Horticulture’’
was the most common program title in both 2012 and 2017, and the percentage of
programs with this name increased during the 5-year period for all program types.
In 2017, 28 horticulture programs not identified in the 1997 survey were found,
but only two of these were confirmed to have been created since 1997. Overall, these
data suggest a trajectory toward elimination of 2-year and certificate programs, and
continued consolidation for 4-year degrees. If it continues, this trend is not fa-
vorable for the continued vitality of postsecondary horticulture programs in the
United States and may impact progress negatively for the field of horticulture as
a whole.

C
ollege horticulture programs
face a number of threats, in-
cluding declining enrollment

in both 2- and 4-year programs, re-
duced budgets, loss of identity
through mergers and consolidations,
a perceived low regard for the disci-
pline of horticulture in the wider
field of biologic sciences, and nega-
tive press in print and online media
(Bradley et al., 2003; Higgins, 2018;
Loose, 2012; Meyer et al., 2016;
Reed et al., 2016; Smith, 2001,
2014). Failure to address these chal-
lenges effectively could result in
decreased resource allocation, re-
placement of retiring full-time fac-
ulty with adjunct instructors, loss of

full-time faculty positions, reduced
course offerings, and even elimina-
tion of entire programs (Hughes,
2001; LaWell, 2011; Reed et al.,
2016; Smith, 2001). During the past
two decades, several reports have
identified creative responses to these
challenges, which include a shift in
focus toward making programs more
attractive to an increasingly urban
student demographic, active market-
ing campaigns, and leveraging indus-
try partnerships (Bradley et al., 2000;
LaWell, 2011; Meyer et al., 2016;
Miller, 2011; Reed et al., 2016;
Smith, 2001). Although a recent
summary of declining enrollment
trends in horticulture is available
(Reed et al., 2016), and anecdotal
evidence suggests that threats to col-
lege horticulture programs continue,
the lack of data on the number of
programs through time has made it
difficult to draw meaningful conclu-
sions regarding the viability of post-
secondary horticulture offerings at
U.S. institutions.

In 2009, we became aware of
a previously unpublished 1997 survey

that attempted to identify all colleges
in the United States that offered
certificate, and 2-year and/or 4-year
degrees in horticulture. This survey
was led by Kent Hammond, Associate
Professor of Landscape Contracting,
at The Ohio State University Agricul-
tural and Technical Institute. Hereaf-
ter referred to as the ‘‘1997 survey,’’
this effort resulted in a comprehensive
list of institutions that offered one or
more 2-year and/or 4-year degrees in
horticulture at that time. The 1997
survey identified 446 postsecondary
institutions that offered horticulture-
related programs across the United
States. Included in this total were 49
landscape architecture programs. In
addition, turfgrass science and, in
some cases, agriculture were also in-
cluded. The survey attempted to cap-
ture all horticulture programs, not
just programs focused on ornamental
horticulture. It is therefore not sur-
prising that his group found a much
greater number of postsecondary pro-
grams than the 114 colleges and
universities offering horticulture pro-
grams identified by the American
Society for Horticultural Science [un-
published data; cited in Bradley et al.
(2000)], which was completed around
the same time.

The 1997 survey provided a basis
for identifying and quantifying trends
in availability of postsecondary horti-
culture programs in the United
States. The primary objective of our
study was to determine which insti-
tutions from the 1997 survey contin-
ued to offer horticulture programs in
2012 and again in 2017. For both
years, we identified whether each in-
stitution offered certificates, 2-year,
and/or 4-year degrees to better clar-
ify recent trends related to horticul-
ture offerings under each category.
We also identified the most common
program titles in 2012 and 2017. In
2017, we found additional postsec-
ondary institutions offering horticul-
ture that were not included in the
1997 survey.

Materials and methods

HAMMOND 1997 SURVEY. The
1997 survey was based on an earlier
list of institutions offering horticul-
ture programs compiled by the Asso-
ciated Landscape Contractors of
America [ALCA (now the National
Association of Landscape Profes-
sionals)]. Using the ALCA survey as
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a starting point, Hammond’s team
cross-checked all programs they iden-
tified with The College Blue Book
(Macmillan Reference USA, 1997).
State nursery and landscape trade
association executives were contacted
to verify that the colleges and uni-
versities identified actually offered
degrees in horticulture. These ex-
ecutives also helped identify addi-
tional programs that may have
been missed (K. Hammond, personal
communication). In states without
landscape-related trade associations,
Hammond’s team contacted at least
one ALCA member to verify and/or
identify the existence of horticulture-
related programs. This survey was
used as a basis for the research pre-
sented in our study.

2012 AND 2017 SURVEYS. Be-
tween Oct. 2011 and Apr. 2012, we
conducted an Internet survey of all
websites of postsecondary institutions
reported in the 1997 survey. In 2012,
we searched the course catalog of
each institution listed, found a list-
ing of the programs available, and
reviewed the curriculum of all horti-
culture-related offerings. We defined
a horticulture program as any certifi-
cate, 2-year degree, or 4-year degree
that included a minimum of three
required horticulture classes (e.g.,
plant identification, plant propaga-
tion, nursery management, floral clas-
ses) as identified in the online course
catalog of the institution. Therefore,
some programs including terms in
titles such as ‘‘agriculture’’ or ‘‘plant
science’’ were counted, whereas
others with these same terms were
not.

We identified every named hor-
ticulture-related degree and defined
the type of degree offered for each
institution. However, because of the
wide variety of subdivisions within
degrees, we chose not to include
more detail (e.g., ‘‘tracks,’’ ‘‘speciali-
zations,’’ or ‘‘emphases’’). When the
website of an institution included no
horticulture program in 2012, we
made contact by e-mail and/or phone
to verify whether a previously exist-
ing horticulture program had been
eliminated.

In 2017, we repeated the Inter-
net survey of postsecondary horticul-
ture programs. Again, using the 1997
survey as a starting point, we verified
the existence of programs at all listed
institutions. In addition to verifying

the status of programs in the 2012
survey, this allowed us to determine
whether any institutions not offering
a program in 2012 had revived it
between completion of the 2012
and 2017 surveys. No such programs
were found. We also completed a sep-
arate Internet search to determine
whether new programs had been cre-
ated since the completion of the 1997
survey. We searched for horticulture
programs by state using online lists
(Cappex, 2009; Macmillan Reference
USA, 1997; Seed Your Future, 2016)
and the online database College-
Source (CollegeSource, 2005) that
accesses the course catalogs of post-
secondary institutions throughout
the United States. Then, we cross-
referenced these lists against the 1997
survey. All additional institutions
were researched to verify that their
relevant programs met the require-
ment of having three horticulture
classes. We listed these additional in-
stitutions and programs. Because
these additional programs were not
included in the 1997 survey, a sum-
mary of findings about these institu-
tions is provided here, but they are
not represented in comparisons of
data and trends regarding the 1997,
2012, and 2017 surveys.

Results and discussion
To the extent the 1997 survey

accurately identified postsecondary
U.S. institutions offering horticulture
degrees, half the institutions had
eliminated their horticulture pro-
grams 20 years later (Table 1). Com-
pared with 1997, 43% of institutions
had eliminated their horticulture de-
grees by 2012 and 53% by 2017. In
the 5-year period between 2012 and
2017, the greatest reduction in

institutions offering degrees occurred
with 2-year programs (38% decline
during this 5-year period), followed
by certificates (29% decline) and
4-year degrees (13% decline).

The 1997 survey used extensive
personal contacts to identify colleges
and universities offering degrees in
horticulture at that time. Possible
errors with this approach include false
positives (i.e., when contacts reported
erroneously that an institution of-
fered a horticulture degree) and false
negatives (i.e., when contacts were
not aware of a college offering
a horticulture degree). However,
by searching College Blue Books in-
dependently (Macmillan Reference
USA, 1997) both types of errors were
minimized. Through conversations
with Kent Hammond, who led the
1997 survey, we were unable to rule
out completely the possibility that
horticulture-related degrees (e.g.,
plant science, agronomy) with no or
minimal horticulture were included
occasionally (K. Hammond, personal
communication). The 1997 survey
probably had a small amount of error;
however, it represented the most
complete and accurate known data
set characterizing the status of horti-
culture education at that time.

In 2012, we were interested ini-
tially in capturing enrollment data for
horticulture programs. However, we
found the information provided was
often either unreliable or unavailable.
This was particularly true of certificate
and 2-year-degree programs. Stu-
dents attending many institutions of-
fering these programs were working
professionals who enrolled part-time
and/or only occasionally. For 2-year
institutions offering certificates in ad-
dition to degrees, it was often unclear

Table 1. Number of U.S. postsecondary institutions offering horticulture-
related 4-year degrees, 2-year degrees, and certificates over a 20-year period. The
1997 survey did not distinguish between the three program types, but it did
identify the total number of schools that offered programs. The 2012 and 2017
surveys quantified the number of institutions offering each type of existing
program in addition to how many schools offered any type of horticulture
degree.

Program type

Schools offering horticulture programs (no.)

1997 2012 2017

4-year degree — 98 85
2-year degree — 215 133
Certificate — 138 98
Total schools 446 253z 209z

zBecause some schools offered multiple types of degree programs, the number of total schools is less than the sum
for each type of program.
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whether a particular student had tran-
sitioned to a degree program. Be-
cause enrollment numbers were
frequently acknowledged to be esti-
mates, we chose not to report them
here. However, Reed et al. (2016)
reported recent horticulture enroll-
ment trends.

We did not include, but recog-
nize the value of, programs offered
outside of traditional postsecondary
institutions, such as the Professional
Gardener Program at Longwood
Gardens (B. Trader, personal com-
munication). The 1997 survey was
conducted primarily to provide
ALCA members with a list of institu-
tions where students interested in
landscape-related careers could be
recruited (K. Hammond, personal
communication). Therefore, land-
scape architecture programs were in-
cluded in that survey. We recognize
many professionals do not consider
landscape architecture to be part
of the academic discipline of horti-
culture. However, similar to other
named degrees, we chose to include
landscape architecture if the program
required a minimum of three horti-
culture courses. We acknowledge this
low-threshold requirement for horti-
culture inclusion in our survey cap-
tures a wide range of programs.

The 2012 and 2017 surveys dis-
tinguished whether institutions of-
fered 2-year and/or 4-year degrees
as well as any type of horticulture
certificates. As several institutions of-
fered more than one horticulture-re-
lated degree, the number of degrees
offered was greater (Table 2) than the
number of institutions offering these
degrees (Table 1). We found that,
similar to the total number of institu-
tions offering horticulture degrees,
the number of programs within each
category also decreased. Between
2012 and 2017, the overall number
of 4-year degrees offered decreased by
54%, which is five times greater than
the reduction in the number of

institutions offering 4-year degrees
(Tables 1 and 2). This sharp decrease
resulted from a recent major effort to
consolidate (e.g., combine two or
more degrees into a single degree that
may or may not have parts of both
degree names) or to eliminate some
degrees. Consolidation was generally
evident by comparing the names of
degrees offered in 2012 with those in
2017; however, it was at times diffi-
cult to determine definitively whether
a degree had been eliminated or
whether it had been merged with
one or more other degrees.

Likely factors associated with the
merging and elimination of horticul-
ture degrees include declining enroll-
ment in some formerly popular areas
within this field (Reed et al., 2016) as
well as efforts to reduce the adminis-
trative burden associated with a de-
gree (e.g., resulting from separate
assessment requirements for each de-
gree offered). We acknowledge that
program consolidation resulting in
titles substantially different from tra-
ditional horticulture terms could lead
to occasional false negatives, espe-
cially in cases when the institution’s
website and course offerings were
unclear or difficult to navigate. How-
ever, we attempted to minimize these
potential errors by searching through
the entire list of programs offered at
the institutions and reviewing the
curriculum of any potentially relevant
program to determine whether it met
the three-class requirement.

The 38% reduction in 2-year de-
grees offered (calculated from Table
2) was coincidentally identical to the
percentage reduction in the number
of institutions that offered 2-year
degrees (Table 1). The percentage
decrease in certificates between 2012
and 2017 was less than the decrease
in number of institutions that of-
fered certificates (20%). This result
is in part because of some institu-
tions eliminating their 2-year de-
grees between 2012 and 2017, but

continuing or beginning to offer
one or more horticulture-related
certificates.

Program titles offer clues into
the ways institutions market their
horticulture curricula. A comparison
between the most common words
used in 2012 program titles with their
use in 2017 indicates that ‘‘horticul-
ture’’ continued to be the most
common word associated with horti-
culture programs. Observed reduc-
tions in both institutions and named
degrees between 2012 and 2017 did
not result in dramatic shifts in pro-
gram titles. Occurrences of the word
‘‘horticulture’’ actually increased for
4-year degree and certificate cate-
gories, despite the declining number
of programs. ‘‘Landscape’’ was clearly
a popular word in program titles as
well. This was partly a result of its
frequent association with each of the
other commonly used programwords
in Table 3 (e.g., landscape design,
landscape horticulture, landscapeman-
agement, landscape technology).

Despite title changes and
mergers with other programs [and
departments (Reed et al., 2016)],
‘‘horticulture’’ as a program title con-
tinued to be the most common name
for 4-year, 2-year, and certificate pro-
grams (Table 4). For 4-year-degree
programs, the second most common
term was ‘‘landscape architecture.’’
However, there was a reduction of
more than 50% in the number of
programs titled ‘‘landscape archi-
tecture’’ between 2012 and 2017,
resulting from several landscape ar-
chitecture programs falling below the
minimum requirement for horticul-
ture classes. The second-most com-
monly occurring name for 2-year
degrees was ‘‘horticulture technol-
ogy’’ in both years, whereas the sec-
ond-most commonly occurring name
for certificates was ‘‘landscape de-
sign’’ in both years surveyed.

The study of the most common
words and titles did reflect some
changes between 2012 and 2017.
‘‘Technology’’ increased in number
for 4-year institutions and certificate
programs, and as a percentage for all
three program types. However, use of
the word ‘‘turf’’ decreased in both
number and percentage between
2012 and 2017 (Table 3) by more
than 50% in both 2-year and 4-year
degrees. The percentage of 2-year and
certificate programs including the

Table 2. Number of 4-year degrees, 2-year degrees, and certificate horticulture
programs offered at postsecondary U.S. institutions in 2012 and 2017.

Program type

Horticulture programs offered (no.)

2012 2017

4-year degree 344 158
2-year degree 355 218
Certificates 330 265
Total programs 1,029 641
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word ‘‘management’’ and the number
of 2-year degrees with the word ‘‘de-
sign’’ also decreased between 2012
and 2017. The third most common
name for 4-year degree programs was
‘‘environmental horticulture’’ in 2012
and ‘‘plant science’’ in 2017.

While completing the 2017
survey, we identified postsecondary
institutions offering horticulture pro-
grams that were not included in the
1997 survey. We did this to deter-
mine whether new horticulture pro-
grams were being created that might
offset the decline in institutions iden-
tified in the 1997 and 2012 surveys.
In 2017, we found 28 institutions
offering horticulture that had not
been identified in 1997 (Table 5).
These institutions offered a total of
67 programs. We wanted to know
whether these additional institutions
had recently created new programs or
whether they had been overlooked in
the 1997 survey. We made phone
calls and sent e-mail messages to
contact representatives of each insti-
tution in an attempt to determine
when the programs had been created.
Using this approach, we were able to
verify the status of 20 of these in-
stitutions (69%). Of these, only two
had created new programs since the
completion of the 2012 survey. East
Mississippi Community College be-
gan to offer a 2-year degree in Land-
scape Management, and Aims
Community College began offering
2-year degrees called Environmen-
tal Horticulture–Landscape Business
and Horticulture Business Manage-
ment. We also learned that the Uni-
versity of Mount Olive, although not
yet counted in these 28 institutions,
is in the process of creating new

programs that will focus on horticul-
ture and soil science to meet local
industry needs (W.D. Phillips, per-
sonal communication). All other
institutions indicated that their pro-
grams existed before 2012, although
those we contacted could generally
not provide a specific year for pro-
gram initiation. Therefore, although
these 28 institutions add to the total
number of postsecondary institutions
offering horticulture programs, the
minimal number of newly created

programs confirms that the overall
downward trajectory in horticulture
programs is not being offset by the
creation of new programs.

Considerably fewer postsecond-
ary U.S. institutions offered horticul-
ture degrees in 2017 compared with
20 years earlier. The loss of 81 2-year
programs (38%) in the 5-year period
between 2012 and 2017 was surpris-
ing, particularly in light of a recent
report that enrollments for 2-year
horticulture degrees between 2004

Table 4. The most common and second-most common horticulture program
names for each type of degree in 2012 and 2017, and the frequency of each (in
parenthesis).

Program type Most common name Second most common name

2012
4-year Horticulture (n = 33)z Landscape architecture (n = 31)y

2-year Horticulture (n = 45) Horticulture technology (n = 19)
Certificate Horticulture (n = 24) Landscape design (n = 21)

2017
4-year Horticulture (n = 29) Landscape architecture (n = 14)y

2-year Horticulture (n = 58) Horticulture technology (n = 25)
Certificate Horticulture (n = 25) Landscape design (n = 13)x

zHorticulture includes the names Horticulture, Horticulture Science(s), General Horticulture, and Horticultural
Studies. It does not include any title involving a specific emphasis or aspect of horticulture (e.g., ‘‘environmental
horticulture’’ or ‘‘horticulture and crop science’’).
yThe third most common name for 4-year degrees in 2012 was Environmental Horticulture, whereas in 2017 it
was Plant Science.
xThis only counts ‘‘landscape design’’ as a stand-alone title. It does not count landscape design followed by other
specializations (e.g., ‘‘landscape design and ornamental crops’’).

Table 5. Number of additional schools with horticulture programs identified in
2017 that were not identified in either the 1997 or 2012 surveys. Of these only
two confirmed being created after 2012.

Program type Schools (no.) Programs (no.)

4-year degree 3 4
2-year degree 25 32
Certificates 16 31
Total 28z 67
zSome schools offeredmultiple types of programs (4-year, 2-year, and certificates). Therefore, the sum of schools is
greater than the total.

Table 3. The six most commonly used words in horticulture degree titles and their frequency of occurrence, and as
a percentage of program names in that category (4-year, 2-year, or certificate) between 2012 and 2017.

Program
type

Words commonly used in horticulture program titles

Design Horticulturez Landscapey Management Technology Turf

no. % no. % no. % no. % no. % no. %

2012
4-year 3 1 57 17 45 13 14 4 1 <1 14 4
2-year 18 5 113 32 58 16 39 11 35 10 22 6
Certificate 46 14 76 23 118 36 72 22 20 6 23 7

2017
4-year 3 2 63 40 29 18 11 7 8 5 4 3
2-year 6 3 112 51 35 16 15 7 33 15 9 4
Certificate 42 16 97 37 117 44 49 19 25 9 13 5

zIncludes ‘‘horticultural.’’
yArchitecture also was common, but only in the title ‘‘landscape architecture.’’
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and 2012 showed only a slight decline
(Reed et al., 2016). Although the
number of institutions offering 4-year
horticulture degrees during this same
period only declined from 98 to 85,
the fact that the degrees offered by
these institutions declined by over
50% (i.e., 344 to 158) illustrates that
horticulture programs at 4-year in-
stitutions have undergone major and
widespread restructuring. Fewer col-
lege and university programs,
coupled with negative enrollment
growth at most of these institutions
(Reed et al., 2016), yield fewer hor-
ticulture graduates to meet the de-
mand for an educated workforce. As
several reports argue, there are al-
ready too few students graduating in
horticulture to meet industry needs
(Bradley et al., 2003; Higgins,
2018; Meyer et al., 2016). One un-
fortunately held view is that horticul-
ture degrees are unnecessary because
they lead to low-wage jobs that may
not support an individual’s lifestyle
(Higgins, 2018; Loose, 2012; Meyer
et al., 2016). Because employers are
forced increasingly to hire individuals
lacking formal horticulture educa-
tion, the devaluation of a horticulture
degree could increase even further.

From the perspective of horticul-
ture programs at 4-year institutions
that recruit transfers from 2-year pro-
grams, the loss of 2-year institutions
will contribute to additional declines
in enrollment. However, as Reed et al.
(2016) concluded, many universities
have already adopted admission poli-
cies that make it harder for students to
transfer from 2-year institutions. In
a study of students enrolled in horti-
culture nearly two decades ago, 46%
had first enrolled in a 2-year horticul-
ture degree and then transferred to
a 4-year program, which was greater
than the national average for transfer
students at that time (Bradley et al.,
2000). The decline in 4-year horticul-
ture enrollments reported by Reed
et al. (2016) is probably a result, in
part, of the decrease in students from
2-year institutions transferring into
their programs.

In 2017, two institutions were
identified with new programs that
had been created since 2012. One of
these (East Mississippi Community
College) created a new 2-year land-
scape management program and at-
tributed their success, in part, to
positive relationships with Mississippi

State University: a 4-year institution
(W. Arnett, personal communication).
The faculty contact at Aims Commu-
nity College was recently hired and
unaware of the specific circumstances
surrounding the creation of their two
horticulture programs (A. McFarland,
personal communication). It may be
significant that the horticulture curric-
ulum at Aims Community College is
based on Colorado Statewide Articu-
lation Agreements, which allows grad-
uates to transfer to Colorado State
University.

We acknowledge that the data
presented here cannot predict defini-
tively future trends associated with
postsecondary horticulture programs.
However, our findings support other
recent reports suggesting that horticul-
ture programs at many institutions are
facing difficulties. We agree with the
conclusions of Higgins (2018) and
Meyer et al. (2016) that either a major
marketing effort or a major shift in
public perception related to horticul-
ture education is needed to reverse the
downward trend in postsecondary hor-
ticulture programs. We recognize the
efforts beingmade by programs such as
Seed Your Future (Seed Your Future,
2018), American Floral Endowment
(American Floral Endowment, 2005),
and Center for Growing Talent (Pro-
duce Marketing Association, 2016) to
raise awareness of industry opportu-
nity. This effort is beneficial to bring
positive exposure to the horticulture
industry as a whole.However, localized
action at individual institutions needs
to be taken to maximize the benefits of
these large-scale efforts.

The downward spiral that culmi-
nates with program elimination has
many powerful forces that require
attention, often simultaneously. Re-
tirement of faculty who acted as strong
advocates of programs, loss of full-
time teaching positions, decreased en-
rollment, shifted or reduced resource
allocation, identity loss through
program or department mergers, per-
ceived low return on tuition invest-
ment, and public perception issues are
often correlated if not causally linked.
Educators who are trained in and
passionate about the horticulture dis-
cipline may not be adequately pre-
pared for dealing with the issues
presented here and also discussed by
others (Higgins, 2018; Meyer et al.,
2016; Reed et al., 2016).Nonetheless,
failure to discover effective solutions

will likely result in continued loss of
horticulture programs in the future.
Consequently, it may be profitable for
faculty and other professionals in the
field of horticulture to discover, artic-
ulate, and share with each other the
specific reasons why some programs
are thriving [e.g., institutions showing
positive enrollment growth listed in
Table 1 of Reed et al. (2016)]. Al-
though each vulnerable horticulture
program represents a unique combi-
nation of faculty, funding, and institu-
tional climate, an understanding of the
best ideas for not only surviving—but
thriving—as a program should be pur-
sued actively.
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