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Use of the Internet by Tennessee
Nursery Growers: Survey Results
Safdar Muhammad, Enefiok Ekanem, Fisseha Tegegne and Surendra Singh
Cooperative Agricultural Research Program
Tennessee State University, Nashville, TN
Index Words: Information technology, Internet, Computers, Nursery and
greenhouse industry
Nature of Work: Current advances in information technology such as the Internet
are impacting the way business is conducted in all sectors of the economy. The
Internet has the potential to improve economic performance of agricultural and food
marketing systems including the greenhouse and nursery industry. The Internet
can be used to get up-to-the-minute information on weather conditions, technical
information related to farming problems, or to interact electronically with suppliers
or customers. The Internet will help farmers work directly with consumers and
suppliers thereby shortening the distribution channel, reducing transaction costs
and increasing competitiveness in local, regional, national, and global markets. The
computerized marketing network provides an efficient tool to small and mediumsized growers who cannot afford brokers or full time sales staff (Landis, 1989). In
fact, a computerized marketing network will provide opportunity to access every
potential buyer not only in the local, but also in distant markets.
There are several purposes that can be accomplished by using the Internet.
Through the Internet, farmers can improve access to information, improve logistics
and marketing (purchases and sales). According to VanSickle and Stevens (1987),
there are four basic factors that affect the value of information to decision makers:
timeliness, accuracy, accessibility, and efficiency. Each of these factors can be
achieved through the Internet. Similarly, the government and other agencies can
distribute much of their information directly to the farmers via the Internet.
The number of online computer users and buyers/sellers has increased rapidly in
recent years. The World Wide Web has been accepted remarkably as a medium
of communication, information dissemination, and for buying and selling of
products. The number of Internet users has grown significantly in all regions of the
world rising from 171 million people in March 1999 to 304 million in March 2000,
an increase of 78% (Buckley & Montes, 2000). The United States and Canada
accounted for 45% of worldwide online users in March 2000, an increase of 41%
from the previous year.
Use of e-commerce and other information technologies mainly depends on
availability of the necessary infrastructure and having a computer with Internet
access. As we enter the 21st century, the use of computers for Internet and ecommerce is very crucial for meeting future challenges and success in agriculture
including the nursery and green industry. A survey by NASS (2001), summarized in
Table 1, however shows that rural and agricultural communities are lagging behind
the national average in computer use and Internet access. At the farm level, only
43% of U.S. farms had Internet access in 2001 compared to 13% in 1997 (NASS,
2001). The majority of farms with computers and Internet access are large and the
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owners are well educated. In 2001, fewer farms in the Southern region of the U.S.
had Internet access (37%), compared to the Northeast (48%), North Central (44%),
and Western (54%) regions. Rural areas cannot take full advantage of opportunities
offered by the Internet. Since access is either unavailable or too expensive in rural
areas. According to the Rural Utility Service (1996), only 17% of rural libraries are
connected to the Internet compared to 80% in urban areas.
The main objective of this study is to examine usage of the Internet by Tennessee
nursery growers for information, marketing and advertisement purposes. The data
for this study were collected by a combination of face-to-face and mail survey of
nursery and greenhouse growers in twenty-eight counties of Tennessee. These
counties were selected due to significant contribution of the nursery industry in their
local economy. One hundred twenty three completed questionnaires were analyzed
using appropriate statistical methods.
Results and Discussion: The nursery growers were asked to indicate their
utilization of Internet for information, marketing and advertisement purposes.
The responses were measured on a scale of 1-5, where 1 represents Internet
was never used and 5 Internet was used most frequently for information,
marketing and advertisement. The results indicated that use of Internet was very
low for all purposes among nursery grower in Tennessee (Table 2). Majority of
respondents never used the Internet for marketing (69.9%), information (67.5%)
and advertisement (63.3%). A small number of growers used the Internet most
frequently for information (6.1%) and advertisement (6.4%) and none used
the Internet for marketing purposes. The data was also analyzed to identify
relationships between operator's age, educational level, business age and
location with the use of the Internet (Table 3). The results indicated that younger
operators used Internet more for advertisement and information purposes, but
Internet marketing was low among all age groups. The study also showed a
positive relationship between Internet use and educational level of the operators.
The experienced nursery businesses used Internet for advertisement purpose but
Internet use for information purpose was higher for newer businesses. The location
of the nursery businesses affects their use of Internet for different purposes, i.e.
businesses located in metro counties used Internet for information while there was
more Internet use by businesses located adjacent to metro counties. The results of
this study will help to identify factors affecting nursery businesses in using Internet
technology and assist to formulate strategies to enhance its adoption to take
advantage of this technology.
Significance to Industry: The impact of Internet technology on nursery and
greenhouse industry is significant and should be recognized. The benefits
associated with Internet use are numerous especially for nursery/landscape
industry. This not with standing, results of survey show that nursery and green
industry in Tennessee has very low use of Internet for information, marketing and
advertisement. The nursery industry should take advantage of this technology to
increase market information, identify new buyers and sellers, restructure marketing
channel by eliminating or reducing the role of brokers and full time sale staff.
Educational programs should be initiated and implemented in order to introduce
and enhance adoption of Internet technology among nursery growers.
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Table 1. Farm Access to Computer and Internet and its usage, 2001 (%).
TN

South

U.S.

Farms with computer access

42

48

55

With Internet access

34

37

43

Using computers for farm business

16

22

29

Purchase Agricultural inputs over Internet

3

5

6

Conduct Agricultural Marketing Activities over Internet

4

5

6

Access USDA/NASS Reports over Internet

7

5

6

Access Other USDA Reports over Internet

8

7

9

Source: NASS-USDA, 2001

Table 2. Use of Internet for Marketing, Source of Information and Advertisement by
Tennessee Nursery Producers (%).

Advertisement
Marketing
Source of Information
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Never---------------------------------------Most Frequent
Most
Never
Rarely Sometime Frequently
Frequently
1
2
3
4
5
63.3
11.0
11.0
8.3
6.4
69.9
16.5
8.7
4.9
0
67.5
9.6
10.5
6.1
6.1
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Table 3. Use of Internet and Some Characteristics of the Business and Operators.
(Where, 1 = never and 5 = most frequent use of Internet).

Operator's Age (years)
26 – 35
36 – 45
46 – 60
> 60
Educational Level
< HS
HS
Some College
College Completed
Location of the Business
Metro County
Adjacent to Metro
Not Adjacent
Business Age (years)
<5
5 – 10
11 – 15
16 – 20
21 – 25
> 25

Advertisement

Marketing

Information

2.69
2.07
1.59
1.53

1.62
1.64
1.29
1.67

2.00
1.94
1.52
1.78

1.30
1.81
2.40
2.04

1.27
1.40
1.75
1.41

1.20
1.42
2.46
1.78

1.45
2.25
1.84

1.56
1.62
1.46

2.42
1.85
1.64

1.30
1.38
1.57
2.13
2.10
2.06

1.73
1.14
1.14
1.24
1.48
1.83

2.14
1.75
1.50
1.56
1.91
1.74
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Value of Land, Structures, and Equipment for
Greenhouses in the Southern Region
Enefiok Ekanem, Safdar Muhammad, Fisseha Tegegne, and Surendra Singh
Cooperative Agricultural Research Program
Tennessee State University, Nashville, TN 37209
Index Words: Land, Buildings, Machinery, Equipment, Greenhouses, and the
South
Nature of Work: Using information reported in the 1998 Census of Horticultural
Specialties, this paper presents data on the value of land, buildings, machinery,
and equipment associated with greenhouses in thirteen southern states
in the U.S. According to the Census, the value of land, and buildings in
greenhouses in the United States amounted to $18.17 billion in 1998 while
the value of machinery and equipment was estimated at $3.23 billion. There
were 14,344 greenhouse operations covered with glass, about 2,359 covered
with fiberglass, and 3,472 covered with plastic film or other material. These
represented 93.4 million, 115.6 million and 546.2 million square feet of production
area, respectively (USDA, 1998). A total of 2,262 greenhouse operations were
erected in 1998 alone with an area of32.59 million square feet.
Results and Discussion: Analysis of information from the 1998 Census
of Horticultural Specialties showed that, of the thirteen states, Florida had
the highest value of land and buildings ($2.43 billion) in greenhouses. This
represented about 13% of all U.S. value in this category for greenhouses. Florida
was followed by Virginia, Texas, North Carolina and, Georgia with $608.25 million
(3.3%), $488.23 million (2.7%), $474.96 million (2.6%), and 394.20 million
(2.2%), respectively. In terms of the value of machinery and equipment, Florida's
$248.63 million was followed by $133.31 million for Texas, $106.84 million for
Georgia, and $103.62 million for North Carolina. The data also showed that there
was a preference for use of plastic or other material for covering in greenhouses
in the south (Table 1). It was important to examine how fast greenhouses
were established in the states under consideration for 1998. Of the 2,262 new
greenhouses built in the United States in 1998, 3.9% were in North Carolina with
a production area of 1.41 million square feet. About 3.8% of the all greenhouses
established in the same year were in Florida, 3.4% in Texas, and 3.3% in
Tennessee. Due to wide differences in size among the states, the average
values of the value of land and buildings and the average value of machinery
and equipment were calculated for each state, to allow for better comparisons
(Table 3). The calculations show that Florida ($2.43 million), Virginia ($2.04
million), Arkansas ($1.46 million), Georgia ($1.36 million), and South Carolina
($1.19 million) had the top five highest average values of land and building.
However, in the average value of machinery and equipment, the top five states
were South Carolina ($386,430), Georgia ($368,424), Texas ($248,718), Florida
($248,132), and Arkansas ($207,337).
Significance to Industry: The information on the value of land, buildings,
machinery and equipment in greenhouses in the thirteen Southern states should
be of interest to the nursery industry in these states. The average value could be
404
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an indicator of what it may require to start a business in the states for which the
numbers are provided. This paper provided useful information on the relatively
new businesses established in thirteen southern states. Although the information
reviewed is only for one year, it provides good estimates of the growth in the
greenhouse business in the south.
Literature Cited:
1.

USDA. US Census of Agriculture, 1998 Census of Horticultural Specialties,
Table 46, page 262 – 263. US Department of Agriculture, Washington DC.

Table 1. Value of land, buildings, machinery and equipment in Greenhouses for
selected states.
Greenhouses

State

Alabama
Arkansas
Florida
Georgia
Kentucky
Louisiana
Mississippi
N. Carolina
Oklahoma
S. Carolina
Tennessee
Texas
Virginia
U.S.

Value of
land and
buildings
($1,000)

138,910
129,957
2,431,183
394,202
124,969
74,056
32,278
474,958
74,444
160,636
244,223
488,231
608,253
18,171,723

Value of
machinery
No. of
and
No. of glass fiberglass
equipment
covered
covered
($1,000)
operations operations

34,790
18,453
248,628
106,843
18,204
23,070
9,778
103,624
16,212
52,168
64,180
133,313
55,644
3,233,655

Source: USDA, 1998 Census of Horticultural Specialties
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15
4
53
12
14
14
7
7
1
11
19
44
45
2,359

25
14
280
16
20
20
22
43
32
12
31
81
42
3,472

No. of
plastic film
or othermaterial
covered
operations
184
58
862
282
215
215
102
517
109
126
322
480
268
12,734
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Table 2. Total number and area of greenhouse operations in selected states
Greenhouses
No. of
Area
State
operations (1,000 sq ft)
Alabama
200
11,545
Arkansas
89
3,615
Florida
1,002
95,012
Georgia
290
11,513
Kentucky
299
6,738
Louisiana
219
6,677
Mississippi
114
4,916
N. Carolina
538
23,075
Oklahoma
120
3,191
South Carolina
135
6,673
Tennessee
340
11,306
Texas
536
48,063
Virginia
298
10,844
U.S.
14,344
755,153

Greenhouses Erected Greenhouse
in 1998
establishment
rate
No. of
Area
operations (1,000 sq ft)
%
31
297
1.4
17
201
0.8
87
1,742
3.8
43
479
1.9
43
210
1.9
29
306
1.3
16
81
0.7
89
1,406
3.9
25
294
1.1
16
236
0.7
75
679
3.3
76
1,371
3.4
61
574
2.7
2,262
32,593

Source: USDA, 1998 Census of Horticultural Specialties

Table 3. Average Value of land and buildings, machinery and equipment in
greenhouses for selected states
Greenhouses

State
Alabama
Arkansas
Florida
Georgia
Kentucky
Louisiana
Mississippi
N. Carolina
Oklahoma
S. Carolina
Tennessee
Virginia
Texas
U.S.

Value of
Average
Value of
machinery
Average*
value of
land and
and
Total
value of machinery
buildings
equipment number of land and
and
($1,000)
($1,000)
operations buildings equipment
138,910
34,790
200
694,550
173,950
129,957
18,453
89 1,460,191
207,337
2,431,183
248,628
1,002 2,426,334
248,132
394,202
106,843
290 1,359,317
368,424
124,969
18,204
299
417,957
60,882
74,056
23,070
219
338,816
105,342
32,278
9,778
114
283,140
85,772
474,958
103,624
538
882,822
192,610
74,444
16,212
120
620,367
135,100
160,636
52,168
135 1,189,896
386,430
244,223
64,180
340
472,459
188,765
608,253
55,644
298 2,041,117
186,725
488,231
133,313
536
910,878
248,718
18,171,723
3,233,655
14,344 1,266,852
255,436

* Average values calculated as total value in category divided by the number of greenhouse operations.
Source: USDA, 1998 Census of Horticultural Specialties
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Assessing Risk Management Needs of
Nursery Businesses in Tennessee
Safdar Muhammad, Fisseha Tegegne, Enefiok Ekanem and Surendra Singh
Cooperative Agricultural Research Program
Tennessee State University, Nashville, TN
Index Words: Risk Management, Crop Insurance, Nursery Businesses
Nature of Work: The nursery industry is one of the fastest growing sub-sectors
of U.S. agriculture. The total annual gross sales for greenhouse and nursery
crops was $12.1 billion in 1998 representing about 6.1% of total market value
of agricultural products sold in 1997 (about 12.3% of total crop sales excluding
livestock and poultry). Like other producers in agriculture, nursery producers
also face risk from a number of different sources that affect their viability and
profitability. Some of the sources of risk are production, marketing, finance,
legal/institutional and human resources risks (Harwood et al. 1999; Brumfield
and Mafoua, 2002). Agriculture producers adopt several risk management
alternatives in order to reduce or eliminate risk. These alternatives include
diversifying their operations, crop insurance, contract and hedging, off-farm
income and combine use of many different strategies and tools to stabilize their
income. Some of the major sources of production risks faced by nursery growers
are weather, pest and crop diseases (Seufer, 2002). USDA's Risk Management
Agency, in partnership with private crop insurance companies offers several risk
management programs to nursery growers to strengthen their safety net and
income.
Understanding of risk and risk management is important in helping producers
make better decisions in risky situations and in assessing the effectiveness of
different types of risk management tools. The main goal of this study is to assess
risk management needs of nursery businesses in Tennessee.
Results and Discussion: Data shows that of the 123 nursery businesses
participating in the survey, about 41% of them carry crop insurance. The
businesses with higher gross sales were most likely to have crop insurance
compared to those with low sales as shown in Figure 1. The data were also
analyzed by examining some characteristics of businesses with and without
insurance (Table 1). The results showed that majority of businesses with
insurance were growing field crops and there was less contribution to total
production from container grown plants. The average size was 172.21 acres,
compared to only 52.36 acres for nursery businesses without insurance. The
average protected area was also high for insured businesses (32, 419 square
feet), compared to 11, 655 sq. ft for businesses that did not carry insurance.
The results also indicated that experienced businesses carried crop insurance
compared to new businesses. A higher percent of partnership and corporation
businesses also had crop insurance compared to proprietorship, LLC and other
forms of business organization.
Nursery operators were asked to indicate limitations that hindered expanding
their businesses (Table 2). Analysis showed that labor, market demand, capital,
Marketing Section
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weather and environmental regulations were the main limiting factors. The
nursery operators also indicate that crop insurance should be available for hail,
drought and winter damages. List of important factors in assessing their need
for crop insurance is shown in Table 3. Fire, vandalism and rodents were least
concerns for nursery growers in Tennessee.
Significance to Industry: Like other producers in agriculture, it is important for
nursery growers to understand risk, its sources and use of available tools and
strategies to stabilize their income. The results of this study will help to identify
priority risk management need areas for nursery businesses in Tennessee.
Crop insurance is not the only strategy to manage risk. Growers need to be
educated in regard to other risk management tools such as diversification of their
operations, use of new technology, niche marketing and contract production.
Results will assist policy makers and industry representatives in designing
programs that will provide more stable income and enhancing economic viability
of Tennessee nursery businesses.
Figure 1. Nursery Businesses With Crop Insurance by Annual Gross Sale.
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Table 1. Characteristics of Nursery Businesses with and without crop insurance.

Percent Contribution in Total Production
Field Crops
Containers
Total Operated Acreage
Protected Areas (sq. ft.)
Average Age of the Business (yrs.)
Business Organization
Proprietorship
Partnership
Corporation
LLC
Others

With Crop
Insurance

Without Crop
Insurance

73.70
26.30

62.73
37.27

172.21
32,419
31.75

52.36
11,655
18.21

34.8
56.3
63.6
16.7
25.0

65.2
43.7
36.4
83.3
75.0

Table 2. Limitations Faced by Nursery Businesses to Expand (Where 1= least
important and 5= most important).
Labor
Market Demand
Capital
Skilled Labor
Weather
Land
Environmental Regulations
Competition
Water Supply
Organizational Form
Others

Marketing Section

N
121
118
115
115
115
115
115
117
115
115
40

Mean
3.34
3.31
3.06
3.03
2.81
2.64
2.48
2.41
2.38
2.06
1.47

S.D.
1.53
1.51
1.62
1.56
1.59
1.55
1.48
1.41
1.54
1.35
1.28
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Table 3. Important Factors in Assessing the Need for Crop Insurance by
Tennessee Nursery Businesses (Where 1= never and 5= most definite).

Hail
Drought
Winter Damage
Snow/Ice Damage
Windstorm
Deer/Other Animals
Flood
Theft
Pesticides/Herbicides Damage
Rodents
Vandalism
Fire
Others

Mean
3.84
3.68
3.66
3.58
3.15
2.83
2.65
2.36
2.14
2.06
2.03
1.88
1.57

S.D.
1.35
1.48
1.51
1.41
1.55
1.47
1.64
1.35
1.21
1.24
1.18
1.39
1.36
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Structural Changes in the U.S. Nursery Industry:
A Graphical Analysis Using GIS Technology
John R. Brooker, Charles R. Hall, and David B. Eastwood
Index Words: GIS, maps, industry structure, nursery sales outlets
Nature of Work: Nursery industry marketing data have been collected by the
S-290 Regional Research Committee (formerly S-103) for the calendar years
of 1988, 1993, and 1998. All of the data from each survey are available in
Southern Cooperative Bulletins 354, 384, and 397. A fourth survey is planned
for early 2004 to cover 2003. This fourth survey will provide industry participants
with four data sets covering 15 years. This level of detail will permit analysis to
identify structural changes that may be occurring as buyers evolve and nursery
managers make adjustments in their business plans regarding sales to various
market outlets.
This paper illustrates the potential of the data by showing the geographic
distribution of nursery wholesale sales in two states for which nurseries
participated in the 1993 and the 1998 surveys. Only 1993 and 1998 data are
used here because the outlet categories in the survey form were changed after
the 1988 survey. The five outlet categories are: mass merchants, garden centers,
other retailers, landscapers, and re-wholesalers. Examining these data in tabular
form is possible, but somewhat intricate. Developments in desktop GIS software
make it possible to visually observe some spatial structural changes via maps.
Further analyses after the 2003 data are collected are planned to provide more
complete interpretations using spatial analysis technology via GIS software
(ArcView).
The motivation for this paper is to illustrate the potential for visual presentations
of marketing structure adjustments using ArcView's GIS software. Maps
presented in the research conference are in color, which vastly improves the
visual impact over the shading limitations necessary for this proceeding's paper.
Results and Discussion: Considerable adjustments occurred over the five year
period between 1993 and 1998 regarding the shares of wholesale sales shipped
by North Carolina and Tennessee reporting nurseries to wholesale outlets in their
own state and other states. Each nursery was asked to report its distribution
of wholesale sales by outlet type, then to provide the shares of that category's
sales to their top five states. The sales shipped to states beyond the top five
were placed in a catch-all category termed “all other states.” Table 1 presents
the weighted average distributions of nursery sales to mass merchants, garden
centers, other retailers, landscapers, and re-wholesalers for North Carolina
and Tennessee for 1993 and 1998. In North Carolina, sales to mass merchants
jumped from 9 to 42 percent, while sales to landscapers dropped from 42 to
8 percent. In Tennessee, the same pattern as North Carolina was revealed,
just not as dramatic. The percentage of sales to mass merchants increased by
9 percent while the sales to garden centers, landscapers, and re-wholesalers
decreased by 2 or 3 percentage points.
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Table 1. Weighted average distribution of nursery sales from North Carolina and
Tennessee, 1993 and 1998
North Carolina

Tennessee

Outlet

1993

1998

1993

1998

Mass Merchants
Garden Centers
Other Retailers
Landscapers
Re-Wholesalers
Totals

9
28
4
42
17
100

42
28
3
8
19
100

24
21
2
22
30
100

32
19
2
19
28
100

These overall changes in the relative importance of sales to these wholesale
categories do not reveal where the adjustments occurred with respect to the
states receiving these shipments. Use of GIS technology allows geographic
comparison of sales distribution of wholesale sales from the origin state to the
key receiving states. The maps and brief interpretive comments are presented
next. The use of various shades of gray to allow printing in these proceedings
reduces the visual impact of selected colors used in the conference presentation.
Mass Merchants: Within the mass merchants category, the number of states
identified as a top-five state by at least one nursery was 14 in both years
(Figure 1). The share of sales to this outlet by North Carolina reporting nurseries
to North Carolina mass merchants within North Carolina increased from 12 to
18 percent. North Carolina nursery sales also increased to Louisiana and several
northern states, but customers in Texas , Missouri, and Mississippi were not
identified in 1998.
Tennessee nurseries shipped to mass merchandisers in 24 states in 1993.
Tennessee mass merchants only accounted for 1.7 percent of Tennessee nursery
sales to this category. However, the number of top-five states dropped to 14 in
1998. South Carolina and North Carolina became more important receiving
states between 1993 and 1998, and the volume sold to buyers in Tennessee
increased from 2 to 14 percent over the five year period.
Garden Centers: As shown in Table 1, the weighted average share of sales to
this outlet type remained unchanged between 1993 and 1998 in North Carolina
and only declined slightly in Tennessee. More detailed examination revealed the
number of states identified by Tennessee nurseries as a top-five state remained
high ( 27 in 1993 and 26 in 1998) the share of mass merchandiser sales to
locations within Tennessee increased from 5 to 28 percent (Figure 2).
In North Carolina, the distribution became more concentrated. The number of
top-five states dropped from 24 to 20, and the major shift was the reduction of
within-state shipments from 48.7 percent of all garden center sales in 1993 to
15.2 percent in 1998.
412

Marketing Section

SNA RESEARCH CONFERENCE - VOL. 48 - 2003
Landscapers: The maps depicting the distribution of sales to the landscaper
outlet illustrate the larger number of states identified as a top-five state by
Tennessee nurseries. The number of states receiving these shipments only
declined from 26 to 23, yet the dependence on in-state customers increased from
28.8 to 40.9 percent (Figure 3).
For North Carolina, the share of wholesaler sales to landscapers dropped
dramatically from 42 to 8 percent between 1993 and 1998. The number of
top-five states receiving sales dropped by one; however, sales to in-state
landscapers dropped from 74 to 39 percent. Michigan, Ohio, and Connecticut
became relatively more important.
Re-wholesalers: The distribution of shares of sales to buyers in this outlet
category did not change much between 1993 and 1998 for either North Carolina
or Tennessee nurserymen. The number of states impacted by North Carolina or
Tennessee growers is emphasized visually the maps (Figure 4). Also, the relative
importance of in-state buyers dropped precipitously in both states.
Significance to Industry: GIS technology provides a useful tool to identify
geographic patterns in sales data. Most critical to any analysis is the availability
of appropriate data. The nursery marketing data featured in this paper provides
a brief introduction to the use of GIS for interpreting such data. This technology,
along with other economic and statistical tools, will allow additional insight
into interpretation of data. This paper illustrates the potential for presenting
information that can be visually interpreted by nursery operators and other
interested industry participants. The value of this type of analysis is the same
as that for other analyses performed by marketing economists- to help provide
industry insight that will help managers and those working with nursery managers
to make well-informed business decisions.
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An Analysis of Historical Catalog Prices
for Selected Woody Ornamentals
Chandler McClellan, F.E.Stegelin, R.N.McNeil, S.C. Turner
Georgia and Kentucky
Nature of Work: Catalogs have been used by nurseries to promote their products
since the 1800's in the United States. An important component of these catalogs
are the published prices associated with the plants. It should be stated that catalog
prices may not be sales prices. Rather, catalog prices are more like asking prices
which reflect what the nursery would like to receive for their products. With this
in mind, a study was conducted on catalog prices from 1920 to 1994. Of primary
importance is how does the asking prices of nurseries compare to some common
price indexes, such as the Consumer Price Index (CPI). Turner and Stegelin found
that landscape plant prices had not kept pace with inflation. Of course, they used
transaction prices rather than catalog prices.
Price data from 1920 to 1994 at approximately five year intervals was collected
from the catalogs of eight nurseries in the United States. For each year, the prices
for each plant were averaged across the eight nurseries. A price index, similar to
the S&P 500 stock index, was then calculated, using the average annual price for
eight plants during the period between 1920 and 1994. For comparison to the CPI,
the index base year is 1967 (1967=100). The eight plants included in the index
are Acer rubrum (Red Maple); Hydrangen paniculata (PeeGee Hydrangea); Picea
abies (5) (Spruce); Picea abies (3) (Spruce); Syringa hibiscus (Hibiscus); Syringa
vulgaris (Lilac); Thuja occidentalis (Arborvitae); and Viburnum opulus (European
Cranberry).
Once the price index for the horticultural plants was calculated, it was then
compared to the CPI and an index for agricultural wages, both with a base year of
1967. Comparisons were made by examining the average percentage change for
each index over the time period under study.
Results and Discussion: The average percentage increase in plant prices far
outpaces the average percentage increase in CPI. Plant prices increased an
average of 24.69% between 1920 and 1994, while the CPI only increased 15.51%
on average during the same period. This result seemed in direct conflict with Turner
and Stegelin's results which covered the 1960 to 2000 time period. To further
examine this discrepancy, the data was separated into pre-1967 and post-1967
periods. Doing this resulted in large differences in the pre-1967 periods (plant index
% change = 20.74% vs. CPI % change 6.61%) with insignificant differences over
the post-1967 period ((plant index % change = 30.60% vs. CPI % change 28.85%).
Again, it is important to remember these are catalog prices not transaction prices.
Agricultural wages rose more than inflation and slight more than the plant index
over the entire period, at an average rate of 25.93%. This closely corresponds
with the increase with the increase in plant prices (24.69%). When the data was
separated into pre-1967 and post-1967 periods, wages increased more than
the catalog price index during the pre-1967 period and less during the post1967 period.

416

Marketing Section

SNA RESEARCH CONFERENCE - VOL. 48 - 2003
Overall, this indicates an industry that evolved after 1967 into being more a part
of the general economy. Previous to 1967, the landscape plant industry had
posted prices changes that were higher than changes in the CPI. After 1967, the
changes in the plant index and CPI were similar.
Significance to Industry: This study provides evidence that landscape plant
catalog prices rose faster than inflation in the United States from 1920 to 1994.
Several caveats are in order with respect to these results. The first concerns the
nature of catalog prices, which are behave like asking prices and not transaction
prices. In a similar study using transaction prices(Turner and Stegelin), the above
result was contradicted. Another concern relates to the time period of this study.
It appears much of the posted price increases occurred prior to 1967. After 1967,
the changes in the plant price index and the CPI were similar. The unknown
component in this study was what percentage of sales were at posted prices as
they appear in the catalog. Little research exists as to this question, although
Brooker and Turner indicated that anywhere from 65% to 94% of sales were at
the posted price.
Literature Cited:
1.

Brooker, John R., and Steven C. Turner. Trade Flows and Marketing
Practices Within the United States Nursery Industry. Southern Cooperative
Series Bulletin 358, University of Tennessee, Knoxville, TN, October 1990.
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Plant Products in Georgia. Proceedings of the Southern Nurseryman's
Association Research Conference Forty Fourth Annual Report 1999. 1999:
538-541.
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Table 1. Index numbers for Plants, Inflation, and Agricultural Wages
Year
1920
1925
1930
1935
1940
1945
1950
1955
1960
1967*
1970
1975
1980**
1985
1990
1994***

*1967 used as proxy for 1965

Plant Index
28.15
35.65
47.72
30.14
33.05
48.28
69.22
74.78
54.74
100.00
100.87
140.72
275.42
357.21
405.72
422.98

CPI
62.70
52.40
50.40
41.10
42.10
54.20
71.40
80.10
88.70
99.70
116.30
160.60
239.95
322.30
389.10
443.30

Wage Index
24.83
18.02
17.02
11.25
14.31
38.55
46.18
58.78
73.28
100.00
125.19
148.40
213.13
258.93
323.66
379.24

**Average of 1977 and 1983 used as proxy for 1980
***1994 used as proxy for 1995

Table 2. Percent Change of Index on Previous Year
Year
1925
1930
1935
1940
1945
1950
1955
1960
1967*
1970
1975
1980**
1985
1990
1994***
Average
Average 1925-1967
Average 1967-1994

Plant Index
26.62%
33.87%
-36.85%
9.66%
46.11%
43.37%
8.02%
-26.80%
82.68%
0.87%
39.51%
95.72%
29.70%
13.58%
4.25%
24.69%
20.74%
30.60%

CPI
-16.43%
-3.82%
-18.45%
2.43%
28.74%
31.73%
12.18%
10.74%
12.40%
16.65%
38.09%
49.41%
34.32%
20.73%
13.93%
15.51%
6.61%
28.85%

Wage Index
-27.41%
-5.57%
-33.89%
27.20%
169.33%
19.80%
27.27%
24.68%
36.46%
25.19%
18.54%
43.62%
21.49%
25.00%
17.17%
25.93%
26.43%
25.17%

*1967 used as proxy for 1965
**Average of 1977 and 1983 used as proxy for 1980
***1994 used as proxy for 1995
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Changing Target Markets for Landscape Plant Retail Outlets
Chandler McClellan, Steven C. Turner, Lewell Gunter, and Forrest Stegelin
Georgia
Nature of Work: The landscape plant industry in the United States has doubled
from approximately $7.0 billion grower cash crop receipts in 1988 to $14 billion
in 2001. As with any industry of this magnitude, retailers have several challenges
to address. One challenge retailers face is to develop a method to effectively
identify and market to consumers likely to buy their products. By developing an
efficient marketing strategy that focuses on a retailer's target market, a retailer
not only cuts costs in its marketing program, but can also increases revenue
through attracting new buyers.
Previous research dealing with market segmentation has focused on
socioeconomic and demographic variables to identify target markets. A 1990
study conducted by Turner, et al., data examined the retail outlet choice of
where Georgia consumers bought their landscape plants based on such factors
as income, home value, race, age, sex, and educational levels. The different
outlet choices were mass merchandisers such as Wal-Mart and Home Depot,
large garden centers such as Pike's, and local garden centers. By identifying
the characteristics of consumers most likely to buy at a particular type of outlet,
Turner, et al., was able to suggest marketing strategies that would benefit each
type of outlet.
Turner, et al., found that all variables, with the exception of educational
level, were significant for at least one type of outlet or another. The mass
merchandisers' consisted of younger to middle aged populations in low to middle
income socioeconomic groups, especially minorities. Large garden centers
captured the upper income single consumers, while local garden centers were
favored among married white females.
This study evolved from Turner's, et al., study, but is unique in several ways.
Turner, et al., conducted his study with cross-sectional data covering the year
1988. In the ensuing 14 years, this data set has been expanded. The result
is a unique panel data set that captures consumer purchasing habits and
the changes in those habits over the past fifteen years. This study seeks to
determine if the target markets for landscape plants Turner, et al., identified has
remained stable over the past fifteen years.
Data: The data from this study comes from the Georgia Poll conducted by the
University of Georgia's Survey Research Center. This poll is a random telephone
survey of adult residents in Georgia conducted from 1988 to 2002 and contained
questions relating to the landscape plant purchasing behavior of respondents.
Together with demographic and socioeconomic characteristics, those questions
constitute the variables under study. The pooled data this study uses was
compiled from cross-sectional data from each year's poll. Descriptions for all
variables and their summary measures can be found in Table 1.
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This study assumes the percentage of landscape plants purchased at a particular
retailer is a function of several different socioeconomic and demographic
variables such as age, race, education, marital status, sex, income, and home
value. The complete pooled data set had approximately 7500 observations. After
elimination of all observations with missing values and invalid responses, the
data set contained 3394 valid observations.
The target markets for three major types of landscape retailers are of interest:
mass merchandisers, large garden centers, and local garden centers. Three
other types of retail outlets were included in the survey, but the market share of
these three outlets compared with the outlets under study were relatively small,
and thus omitted from study. The dependent variable for each model is the
percentage of landscape plants that each observation bought at that particular
outlet. Finally, to study the changes in target markets over time, the entire data
set was divided into three periods. The first period covers five years from 19881992, the second spans the years 1993-1996, and the last period was from
1997-2002.
Results and Discussion: The first evidence of a shifting target market comes
from examination of Figure 1. Figure 1 shows the market share for the major
types of retailers through the study period. It shows how mass merchandisers
have expanded their market share at the expense of every other type of retailer.
Such a shift in market share almost certainly indicates a shift in target markets.
The overall shift in market share is confirmed by the results of the tobit regression
for mass merchandisers. A large shift in intercepts between the first and second
period partially captures the effect seen graphically in Figure 1. This is the
unexplained portion of the shift in average market share. Another portion of the
shift in market share seen in Figure 1 can be attributed to shifts in target markets
for the retailers.
The regression reveals several significant shifts in target markets for mass
merchandisers. To begin the study period, both socioeconomic variables, home
value and household income, were shown to have a significant negative effect.
As the study period progressed, significant shifts upward in both coefficients
indicate that the mass merchandisers target market has shifted from low income
to higher income demographics. Though there has been a shift upward, home
market value still shows a negative sign, while household income is insignificant.
Demographically, the age coefficients both showed a significant change from
the first period. While each was significant in the first period, they both became
insignificant in the following periods. The white coefficient shows the opposite
behavior, moving from insignificant in the first period to significant and negative
in the next periods. The black coefficient moves from significance in the first
two periods to insignificance in the last period. Finally, the regression shows a
gradual move upward in importance of high school graduates, who not only move
into significance, but also show stronger coefficients in each subsequent period.
In the first period, the mass merchants' target markets were lower to middle
income earners, the middle aged, and African-American. These were precisely
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the groups that Turner, et al., identified in 1988. Over the next fourteen years,
this target market has changed only slightly. Target market income levels have
risen slightly, although the regression still shows that the target market is lower
to middle income earners. Reinforcing this result is the addition and growing
importance of high school graduates in this retailer's target market. Minorities in
general, not just African-Americans, are still part of the target market. Finally, age
has ceased to be a factor for the mass merchants.
The large garden centers' target market in the first period was younger and well
educated upper income females. This group is similar to the group that Turner, et
al., identified in 1988. Through the study period, the target market experienced
some significant shifts. A general intercept shift occurred between both time
periods one and two and time periods two and three. The intercept shifted from
insignificant in the first period to negative and significant in the following periods.
Demographically, the large garden centers experienced several shifts in their
target market between periods one and two. Older people tended to buy more
plants from these retailers as did whites and blacks. In period three, the only
significant shifts in coefficients were as the race variables became reduced in
their effects. However, all demographic variables dropped out of significance for
the last period.
Home market value remained very important in the calculation of the large
garden centers' target market throughout the study period. Household income
was important in the first two periods, but shifted into insignificance in the final
period. The only significant variable in the third period was home market value.
Thus, higher socioeconomic class was still an important indicator of the large
garden centers' target market. However, education, age, and gender were no
longer significant indicators of this target market. This could be due to the erosion
of market share that the large garden centers have experienced at the hands of
mass merchants. As the large garden centers' market gets smaller, their target
markets shrink as well.
The target market for local garden centers in period one was found to be single
or married male high school graduates. This group was different from the target
market (white, married females) that Turner, et al., identified in 1988. The only
significant shift in coefficients for this retail outlet type was for the high school
graduate coefficient between periods one and two, and was a shift from a
positive effect to a negative effect. However, this variable also dropped out of
significance at this point, and therefore does not indicate that better educated
people became a part of this target market.
The only significant variable in the third time period for this retailer was the white
racial variable. Over the study period, this racial group became increasingly
important to the formulation of this target market. Insignificant in the first period,
the coefficient for this variable became more significant over the duration of the
study period.
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The dearth of significant variables in the third period for this type of retailer
could indicate that local garden centers are becoming a niche retailer. As mass
merchants have taken over the major share of the market, local garden centers
have seen their market share rapidly dwindle. To compensate, local retailers
could be beginning to concentrate on consumer's specialty needs and other
unique services not offered by mass merchants.
Significance to Industry: As their target markets shrink, large and local garden
centers need to explore different marketing strategies. Directly competing with
mass merchants, while an option early in the previous decade, is no longer
a viable alternative. Although the mass merchants may seem to have every
possible advantage due to their size and resources, there are several avenues
that garden centers could pursue.
Local garden centers have an unlikely advantage. Since mass merchants are
large and generally centralized organizations, they can not respond quickly to
consumers' needs or overly specialize in a particular type of landscape plant.
Local garden centers, because of their small size, are able to cater to unique and
atypical consumer demands. By offering plants that are not readily found at the
mass merchants, local garden centers could fill a niche market and will be able to
thrive as a complement, not a substitute, to the mass merchants.
Otherwise, local garden centers can focus on rural or emerging markets. Mass
merchants are not able to sustain themselves in these markets, whereas a
smaller operation would be able to survive. As with offering more exotic plants,
local garden centers in rural areas fill the market gaps left by mass merchants.
By not directly competing with the mass merchants, local garden centers should
be able to maintain a significant share of the landscape plant market.
Large garden centers are at a greater disadvantage than local garden centers.
Large garden centers have an organizational structure similar to that of the
mass merchants. Therefore it might be less feasible for them to pursue niche
markets like their smaller counterparts. However, large garden centers can take
advantage of their target market of upper income individuals by borrowing a
technique actually developed by one of their mass merchant competitors, Lowes.
Lowes primary business is supplies and material for do-it-yourself home
improvement, but recently it has begun to offer professional installation services
also. Large garden centers can differentiate themselves from mass merchants
by offering professional landscaping and gardening services in addition to their
regular inventory. By packaging the entire landscaping process, from planning
to planting, large garden centers could appeal to upper income consumers
who may not have the time or inclination to create a garden, but do have the
disposable income for a service to do it.
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Mass merchants, as mentioned above, have access to several resources not
available to the other two types of retailers. As a result, they have seen their
market share grow and their target markets expand. Interestingly, as the mass
merchants have expanded their market share and their target markets, they have
successfully maintained their original target markets. This indicates a strong and
efficient marketing strategy.
Literature Cited:
1.

Turner, S.C., J.H. Dorfman, S.M. Fletcher. (1990) “Target Markets for Retail
Outlets of Landscape Plants.” Southern Journal of Agricultural Economics.
July, 177-183.

Figure 1. Market Share for Retailers.
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Table 1. Variable Descriptions and Descriptive Statistics.
Variable

Description

Mean

Standard
Deviations

MM
LAGC

Percentage of plants purchased at Mass Merchandisers

48.24

40.67

LOGC

Percentage of plants purchased at Large Garden Centers

24.23

34.46

Percentage of plants purchased at Local Garden Centers

21.25

34.18

1 for time period one; 0 otherwise

1.00

0

1 for time period two; 0 otherwise

1.00

0

1 for time period three; 0 otherwise

1.00

0

Home Market Value in time period one

3.77

1.91

Home Market Value in time period two

4.17

1.99

Home Market Value in time period three

4.89

2.02

Household Income in time period one

5.60

2.16

Household Income in time period two

5.91

2.03

Household Income in time period three

6.72

1.76

Age in time period one

43.20

16.46

Age in time period two

44.25

15.78

Age in time period three

43.96

15.72

Age Squared in time period one

2137.35 1595.00

Age Squared in time period two

2207.25 1548.87

Age Squared in time period three

2179.26 1506.37

1 for Caucasians in time period one; 0 otherwise

0.763

0.43

1 for Caucasians in time period two; 0 otherwise

0.78

0.42

1 for Caucasians time period three; 0 otherwise

0.73

0.44

1 for African-Americans in time period one; 0 otherwise

0.21

0.41

1 for African-Americans in time period two; 0 otherwise

0.18

0.39

1 for African-Americans in time period three; 0 otherwise

0.21

0.41

0.58

0.49

0.56

0.50

0.59

0.49

0.48

0.50

1 if Married in time period two; 0 otherwise

0.61

0.49

1 if Married in time period three; 0 otherwise

0.60

0.49

1 if Single in time period one; 0 otherwise

0.26

0.44

1 if Single in time period two; 0 otherwise

0.18

0.39

1 if Single in time period three; 0 otherwise

0.21

0.41

1 for High School Graduate in time period one; 0 otherwise 0.30

0.46

1 for High School Graduate in time period two; 0 otherwise 0.23

0.42

1 for High School Graduate in time period three;
0 otherwise

0.25

0.43

1 for College Graduate in time period one; 0 otherwise

0.11

0.31

1 for College Graduate in time period two; 0 otherwise

0.18

0.38

1 for College Graduate in time period three; 0 otherwise

0.20

0.40

T1
T2
T3
HMV1
HMV2
HMV3
INC1
INC2
INC3
AGE1
AGE2
AGE3
AGES1
AGES2
AGES3
WHITE1
WHITE2
WHITE3
BLACK1
BLACK2
BLACK3

FEMALE1 1 for Females in time period one; 0 otherwise
FEMALE2 1 for Females in time period two; 0 otherwise

FEMALE3 1 for Females in time period three; 0 otherwise
MAR1
1 if Married in time period one; 0 otherwise
MAR2
MAR3
SING1
SING2
SING3
HIGH1
HIGH2
HIGH3
BA1
BA2
BA3
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Sensual Marketing for the Residential Landscape
Forrest Stegelin
Department of Agricultural & Applied Economics,
University of Georgia, Athens, GA 30602-7509
Index Words: marketing, touch, taste, smell, sight, sound, design, landscapes
Nature of Work: The twenty-first century has brought about a renewed interest
in landscape designs that emulate the storybook designs of English country
gardens. The economy has been cited as a reason for this occurrence –
homeowners are focusing their attentions on their own immediate environment,
be it a yard or a partially landscaped corner of their yard. When asked what it is
about an English country garden that attracts the homeowner's interest to have
their own yard modeled after such a landscape, the responses have focused on
the senses being awakened – sight, sound, taste, smell, and touch – and that the
sensual experience is what the homeowners are trying to copy.
The landscaping interest in these gardens has placed a new impetus on the
landscape design, installation, and maintenance sectors of the industry, but
also is placing a new focus on the marketers (and growers) who are asked to
provide plants that create that sensual or sensory experience. “Anyone who has
gardened in any creative way at all will know about the sensuality of creating and
tending a garden. That sensuality is there to be experienced in all weathers and
in every season.” -- Monty Don, Gardening Mad, 1998. But just what does this
experience entail and involve? A sensory experience includes the tangibles of
sight (color, shape or form, quality or condition, etc.), touch (texture or sharpness
of the leaf, petal, etc.), sound (crispness of leaf, rustling in breeze, etc.), smell
(aroma, fragrance, pungency, etc.), and taste (herbs and spices and flavorings).
There are also the intangible sensory experiences, such as sense of value or
accomplishment, “love,” power, lifestyle, emotional attachment, etc.
How many senses do the marketers deliberately appeal to in their merchandising?
To incorporate these sensory experiences, landscape design must be done by
both a “plantsman” and a “designer.” For a garden to have meaning, it must be
personal, in the eyes of the plant purchaser or gardener. When do customers
enjoy their landscapes most? Conversations with gardeners and homeowners
suggest that a walk in a garden at dusk is the high point of many of their days – it
is the best moment as colors shine out from the half-light and all scent is at its
richest – a truly sensory experience.
Results and Discussion: The scented garden. A garden without scent is a twodimensional place; scent adds substance to every contact with a garden. The
problem for the marketer is in trying to describe a scent, a fragrance, or a smell.
The only way to judge or measure smell is on a scale from “like to dislike.” No
objective standard to refer to exists for measuring personal preferences for smell.
Roses are fragrant and herbs are aromatic. Smells we dislike from a plant lead to
questioning the safety of having the plant in the landscape.
Surprisingly, few things have an identifiable smell. If we have to describe a smell,
we do so in terms of something else. No one knows how we create a memory
Marketing Section
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bank of different fragrances in our olfactory reserves as we analyze smells. Every
day, each one of us draws about 23,000 breaths, dipping into a deep well of
smells, almost all of them confusing and unrecognizable. The scent molecules
traverse as messages to the rear of our brain, which controls libido, feelings and
emotions.
No two people react the same way to a smell (consider boxwood, as an
example). A new scent is markedly affected by the other conditions of pleasure or
unhappiness. It is possible to use scent proactively in any kind of garden. First,
find out what makes the customer feel good and go for those plants, regardless of
opinion about good or bad smells. Then take stock of when and how the garden is
to be used (there is also a color association).
Some landscaping suggestions for utilizing the sense of smell include placing
plants with aromatic leaves on the border of a garden with a path so that you have
to brush against them as you pass, releasing their scent. Chamomile and mentha
can make aromatic stepping points in a grass path or among paving stones. Many
trees also have wonderful scents, from the resin, leaves, and bark. There are a
few plants with really unpleasant scents, so avoid those in the landscape.
Touch. Gardeners are irresistibly drawn to caress leaves, cradle flowers in their
palm, fluff new leaves in passing, trace fissures on stems or stalks and ridges on
leaves. “You touch a garden and the garden touches you, giving back pleasures,”
Anonymous.
Touch differs from the other senses in that it has no specialized piece of
equipment to measure and sense it, like the eye, ear or nose. The entire skin (all
20 square feet of it) is a sensate organ. Of course, the skin feels everything but
knows nothing. The brain alone makes sense out of feeling, and every type of
tactile sensation, be it pleasure, pain, itch, or measurement.
Taste. The realm of taste has long pervaded the fruit and vegetable gardening,
leading to culinary tastes like Cajun, Thai, Eastern European Peasant, Mexican,
etc. There is still a following for good old home cooking using everything from
the garden. But even with educated taste buds, we are all very bad at describing
tastes; too influenced by what tastes nice or nasty to be objective about what it
tastes like. So we categorize to a few universal tastes: salt, sweet, bitter and sour.
Is there really anything that can be labeled at “tasteless”? Don't overlook herbs
and vegetables and berries as landscape plants; besides, the blooms are flowers.
Sound. Be it night or day, no garden is ever silent – birds, insects, machines or
man, rain or watering, and wind all combine to make constant sound. We all have
our own definition of what is desirable sound, and generally we agree that this is
likely to be gentle, almost musical. Theme gardens with butterfly and hummingbird
attractors even contribute sounds.
Wind dominates most gardens. As well as being the single most influential
element in how plants fare, it is the primary driver of sound, carrying and making
it, everything having its own tune when brushed by the wind. Spring leaves are
silkily sibilant, like my granddaughter rustling in her new party dress. As the same
leaves dry out, their rustle becomes more brittle and rattles rather than whispers.
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It is worth planting grasses for their acoustic properties alone. The range is large,
from bamboos to tiny grasses, with the family of Miscanthus having several
species, all tall and stately. Pampas grass growing in isolated clumps on the
margins of lawns is another example.
In the landscape, the sound of rain on new leaves in early June is quite different to
the sound of rain on the dry leaves of October. Like wind and birdsong, water can
be made to perform – fountains, waterfalls, and gurgling brooks. Different surfaces
make for different sounds when walked on, and it is worth considering this when
choosing them – concrete had a dead, flat sound whereas brick is mellower; stone
slabs make footsteps into a slap and gravel is a noisy burglar alarm; grass is
muffled and wooden decking echoes pleasantly.
Sight. Sight is the most obvious sense, no pun intended, and takes numerous
attributes – color, shape, form, size, height, breadth, etc. The focus shifts as one
looks at the different parts of the plant, from bloom to leaf to stem to the entire
plant. The interiorscapes of commercial properties have extended the plant
presence to include houseplants. “Houseplants have become so firmly entrenched
in the North American scene that they are rarely given as second thought,” Travah
Martin in Once Upon a Windowsill, 1988.
Color is the one sensory attribute that when identified, a common, uniform
definition arises. Red is red to everyone, unless the hapless soul is colorblind.
Absolute blue in the garden is rare, but blue makes whites even whiter. One of
the confusions about yellow is that it is associated primarily with spring, although
it is at its fullest when the days are shortest. Green always includes what we think
of as blue, but consider the colors of foliage that are botanically described as
glaucous ('of a dull green passing into grayish blue').
Appeal to the intangible senses. Make the shopping experience personal for the
customer. Help them solve problems and satisfy needs. Assist them in recognizing
value and worth in the plants, and adding value to the customer's landscapes. Let
them realize the lifestyle epitomized by the English country garden, for instance.
To achieve any of these goals and appeal to the intangible senses, money
must be spent on nursery plants – a win-win scenario for the customer and the
marketer.
Significance to industry: Customers are evaluating many different attributes
when making a plant purchase. Marketers are typically focused on the horticultural
attributes plus price when planning a marketing program. However, with the
recent consumer interest in gardening similar to that observed in English country
gardens, marketers (and growers) should direct their attention and efforts toward
making available those plants that provide the desired experiences. Among those
experiences are the sensory or sensual experiences related to the five senses of
sight, sound, scent, taste, and touch, plus any intangible senses that might also
be met via the purchase of plants. Doing so arrives at a win-win situation for the
customers and the marketers (and growers) alike.
References: Available upon request from F. Stegelin.
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Key Website Characteristics for
Effective Green Industry Marketing
Charles Hall and John Brooker
University of Tennessee
Index words: information technology, Internet marketing
Nature of work: For Green Industry firms that are seriously considering
a website for their company, they have a bipolar choice: (1) do the design
and development themselves or (2) hire a commercial website development
company (Jupe and Hall, 2001). Either way, they will need to know the basics of
commercial web design. This paper discusses the key website characteristics
that are necessary to ensure successful Internet marketing. These results are
part of ongoing focus group research with Green Industry participants regarding
the development and adoption of e-commerce marketing strategies.
Results and Discussion: The growth of the Internet has sparked fresh
innovative ideas about how to conduct business in the Green Industry. By
creating a website, businesses are making themselves more available and
providing more information to both other businesses and customers. Additionally,
adding functions to the website that allow on-line transactions increases the
accessibility of products and services thereby increasing the sales revenue of
the firm. The downside associated with businesses moving toward web-based
services is the number of failures that have occurred in the past few years and
venture capitalists have pulled back considerably in their financial offerings.
At this point in time, the most successful business-to-consumer (B2C) websites
appear to be associated with brick and mortar businesses rather than simply
e-based businesses. Whether it is lack of consumer readiness or inefficiencies
on the supply side, the trend toward electronic B2C marketplaces for the
horticultural industry appears to be slowing. Instead of trading products, people of
this industry are opting to trade information such as plant care, cultural practices,
and recommended varieties. On the other hand, business-to-business (B2B)
collaborations or alliances are increasing because companies that once never
dealt with each other due to distance are now partnering through the Internet.
On-line services such as payroll and market research are also becoming more
widely adopted as the sites providing these applications become more secure.
Regardless of whether Green Industry firms develop company websites
themselves or outsource with website development companies, they need to
understand how the website fits into the company's overall strategy. They also
need to understand general principles governing the development of websites
that will help ensure success. The principles identified in focus group settings to
date include the following:
Understand the business before planning the website. A genuine understanding
of key business functions underlies good website design. A website has the
potential to improve business efficiency in many different ways. These include
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reducing postage and printing costs, improving organizational transparency,
cultivating new leads, moving paper-based processes to electronic processes,
and many other potential benefits. Take time to evaluate business processes
and the benefits and liabilities of moving each one to an Internet-based process.
By conducting a serious business model review in partnership with a website
developer, multiple uses for a website will be found that will benefit your company
and the website's users.
Don't build a website for the company, build it for the website's visitors. When
evaluating whether to bring business processes online, also evaluate how they
will affect the users' on-line experience. A website should have functionality
and information that addresses the needs and wants of your users. If you fail
to provide a quick way to find what they are looking for, or worse, are missing
obvious features or information, you'll lose a user as fast as it takes to hit the
'Back' button. Anticipate what features customers want to see on the website.
Meet the users needs, and they will continue to turn to your website as a
resource.
Understand the novice users, and design for them. It is vital that your website
be usable by the least experienced user that will be accessing the website. The
design should be easy to navigate, uncluttered, easy to read, and shouldn't
require the latest, greatest computer hardware. A good exercise before designing
your website is to create a profile of your primary, secondary, and tertiary
audiences (target markets). You can use generalities (until you have enough data
that is generated through website logs) to create these user profiles.
An Internet marketing strategy has to compliment a company's offline marketing
strategy. More and more, marketing is becoming a primary function of company
websites. Make no mistake, a website represents your company as strongly as
your brick-and-mortar operation. If your website is outdated, lacks the proper
information, or is inconsistent with your offline marketing strategy, users will be
frustrated and question not only your website, but your company.
Set goals, and choose measurement tools to determine how close you are to
meeting them. Success can only be determined if you have a goal from the
outset of the project. Do you want to gain more leads? Are you working on
building an email list? Are you trying to offset offline costs by pushing clients to
use your online services? All of these are pertinent and important questions.
Determine the goals so both your web design firm and you can plan for success.
Once the website is launched, measure the success of the website by anecdotal
and empirical data (email, comments from associates, web tracking software).
There are sophisticated website tracking packages that can detail the exact
movements of users and the success or failure of users in reaching your 'goal
pages'. This software can also help your company refine your online strategy,
helping you provide a better online experience to your visitors.
Remember, a company's website is an important facet of the company's
marketing strategy. Like any employee, the website should represent your
company in the best manner possible. It should be informative, well-groomed,
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easy to work with, and effective in meeting the needs of potential and present
clients. Set goals for the website as you would for an employee and measure its
productivity.
Significance to the Industry: The Green Industry is constantly inundated
with new and important technological advancements. However, adoption and
utilization of information technology is the key for future success. Managers
of growing, landscaping, and retail operations alike are now faced with a
plethora of information on which to base managerial decisions. In an age of
hypercompetition (defined by D'Aveni as an environment of intense change
in which flexible, aggressive, innovative competitors move into markets easily
and rapidly, eroding the advantages of the large and established players), it is
imperative for managers to keep abreast of the technological advances being
made and be willing to adopt those that will fit into the goals and strategies set
for the future success of the companies. One such technology is the use of the
Internet in enhancing the firm's marketing strategies. By adhering to the website
development principles outlined in this paper, Green Industry firms will increase
the likelihood of synergies existing between their normal marketing functions and
their on-line strategy.
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A Strategic Framework for
Customer Relationship Management
Charles Hall and John Brooker
University of Tennessee
Index words: relationship marketing, sales database management
Nature of Work: What is Customer Relationship Management (CRM) and why
is it important to my company? This is a question that many Green Industry
managers are asking as CRM becomes the latest of many “hot” information
technology trends. In this paper we examine this question and propose a
framework from which a CRM strategy can be developed or analyzed. It shows
how CRM can contribute to increased revenues, decreased costs, and ultimately
to increased profits. For the purposes of this paper, we propose the following
definition:
CRM is a technology-enabled business strategy whereby companies leverage
increased customer knowledge to build profitable relationships and optimize
value delivered to and realized from customers.
The proposed framework is closely aligned with this definition and clearly
emphasizes the linkages between customer knowledge and increased profits.
The definition also makes it clear that CRM focuses on creating value for
customers. CRM itself is a not a technology, even though technology is required
to enable CRM. Technology makes it possible to efficiently transform customerrelated information into useful knowledge. Technology also enables a company to
interact with its customers in ways that provide value to the customer, usually by
making it easier for the customer to do business with them. However, leveraging
this customer knowledge to make better business decisions and to be more
responsive to customers remains the responsibility of individual managers and
workers at all levels within the company.
Results and Discussion: CRM is important because of the changes occurring
in the competitive Green Industry environment. Power and choice are moving
to the customer as never before and leading to the “commoditization” of certain
products and services. In this environment, product quality and features are a
given and may be so undifferentiated as to provide no significant competitive
advantage. As a company, the choice must be made whether to compete on
the basis of price in a cutthroat commodity market, or on the basis of customer
relationships created through a superior value proposition. This second approach
is what CRM is all about. It helps firms to sense ever more precisely the needs
of customers, and to respond to those needs with highly targeted offerings and
marketing messages.
The major purpose of this paper is to provide a managerially useful view of
the CRM process from a marketing perspective – that of the customer, not
the company. In other words, what do Green Industry managers need to
know about their customers and how can that information be used to develop
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a CRM perspective? The basic strategic CRM framework demonstrated in
Figure 1 contains seven basic components: (1) a database of customer activity;
(2) analyses of the database; (3) given the analyses, decisions about which
customers to target; (4) tools for targeting the customers; (5) how to build
relationships with the targeted customers; (6) issues involved in guaranteeing
privacy; and (7) metrics (benchmarks) for measuring the success of the CRM
program.
A necessary first step to a CRM system is the construction of a customer
database or information file, which is the foundation for any customer relationship
management activity. For existing companies that have not previously collected
much customer information, the task will involve seeking historical customer
contact data from internal sources such as accounting and customer service. For
web-based businesses, this should be a relatively straightforward task as the
customer transaction and contact information is accumulated as a natural part
of the interaction with customers. What information should be collected for the
database? Ideally, the database should contain information about: (1) historic
transactions (purchase history with accompanying details such as price paid and
delivery date), (2) customer contacts (from sales calls and service requests), (3)
descriptive information (for segmentation and other data analysis purposes), and
(4) responses to marketing stimuli (whether or not the customer responded to a
direct or indirect sales contact).
Traditionally, customer databases have been analyzed with the intent to define
customer segments. A variety of multivariate statistical methods such as
cluster and discriminant analysis have been used to group together customers
with similar behavioral patterns and descriptive data which are then used to
develop different product offerings or marketing campaigns. More recently, such
segmentation approaches have been heavily criticized. Taking a large number of
customers and forming groups or segments presumes a marketing effort towards
an “average” customer in the group. Given the range of marketing tools available
that can reach customers one at a time using personalized messages (what
has been referred to by Pine et al. as “1-to-1” marketing), there is less need to
consider the usual market segmentation schemes. Rather, there is increased
attention being paid to understanding each customer and what he/she can deliver
to the company in terms of profits. As a result, a new term – lifetime customer
value (LCV) – has been introduced into the lexicon of marketers. The idea is
that each customer should be analyzed in terms of current and future profitability
to the firm. When a profit figure can be assigned to each customer, the sales/
marketing manager can then decide which customers to target. Other kinds of
data analyses besides LCV are appropriate for CRM purposes. For example,
marketers are interested in what products are often purchased together, often
referred to as market basket analysis. Complementary products can then be
displayed on the same physical page in a hard-copy catalog or virtual page on a
website.
Given the construction and analysis of the customer information contained in the
database, the next step is to consider which customers to target with the firm's
marketing programs. The results from the analysis could be of various types.
If segmentation-type analyses are performed on purchasing behavior, then
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customers in the most desired segments (e.g., highest purchasing rates, greatest
brand loyalty) would normally be selected first. If individual customer-based
profitability is also available through LCV or similar analyses, it would seem
to be a simple task to determine on which customers to focus. The marketing
manager can use a number of criteria such as simply choosing those customers
that are profitable or projected to be profitable. The goal is to use the customer
profitability analysis to separate customers that will provide the most long-term
profits from those that are currently causing negative profits. This allows the
manager to “fire” customers that are too costly to serve relative to the revenues
being produced. While this may seem contrary to being customer-oriented, the
80/20 rule often holds in approximation in that most of a company's profits are
derived from a small percentage of their customers.
Mass marketing approaches such as television, radio, or print advertising are
useful for generating awareness and achieving other communications objectives,
but they are poorly-suited for CRM due to their impersonal nature. More
conventional approaches for targeting selected customers include a portfolio of
direct marketing methods such as direct mail and/or direct sales (when the nature
of the product is suitable). Writers such as Peppers and Rogers have recently
urged companies to begin to dialogue “with” their customers through these
targeted approaches rather than talking “at” customers with mass media. Only
then can long-term business relationships (partnerships) begin to develop.
The overall goal of relationship programs is to deliver a higher level of customer
satisfaction than competing firms deliver. There has been a large volume of
research in this area (Pine et al.). From this research, managers today realize
that customers match realizations and expectations of product performance,
and that it is critical for them to deliver such performance at higher and higher
levels as expectations increase due to competition, marketing communications,
and changing customer needs. In addition, research has shown that there is a
strong, positive relationship between customer satisfaction and profits. Thus,
managers must constantly measure satisfaction levels and develop programs
that help to deliver performance beyond targeted customer expectations.
A comprehensive set of relationship programs includes customer service,
frequency/loyalty programs, product or service customization efforts, rewards
programs, and community/network building programs. While customer contact
through direct e-mail offerings is a useful component of CRM, it is more of a
technique for implementing CRM than a program itself. Relationships are not
built and sustained with direct e-mails themselves but rather through the types of
programs that are available for which e-mail may be a delivery mechanism.
The CRM system described in this paper depends upon a database of customer
information and analysis of that data for more effective targeting of marketing
communications and relationship-building activities. There is an obvious
tradeoff between the ability of companies to better deliver customized products
and services and the amount of information necessary to enable this delivery.
Particularly with the popularity of the Internet, many consumers and advocacy
groups are concerned about the amount of personal information that is contained
in databases and how it is being used. Thus, privacy issues extend throughout
the hierarchy of steps outlined in the strategic CRM model.
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The increased attention paid to CRM means that the traditional metrics used
by managers to measure the success of their products and services in the
marketplace have to be updated. Financial and market-based indicators like
profitability, market share, and profit margins have been and will continue to be
important. However, in a CRM world, increased emphasis is being placed on
developing measures that are customer-centric and give the manager a better
idea of how CRM policies and programs are working. Some of these CRM-based
measures include customer acquisition costs, conversion rates (from lookers
to buyers), retention/churn rates, same (repeat) customer sales rates, loyalty
measures, and customer share(the share of a customer's purchases). All of these
measures imply doing a better job acquiring and processing internal data to focus
on how the company is performing at the customer level.
Significance to the Industry: A CRM strategy for a particular enterprise can be
developed using the framework as a starting point. The main impact of using the
framework is that it provides a conceptual context for developing the strategy.
Because it is conceptual in nature, it doesn't suggest a particular strategy; for
example, focusing efforts on developing new channels versus customer care
programs. It also doesn't suggest a particular sequence of initiatives. However,
it is meant to show a way of structuring the elements of a strategy, and of
articulating the reasoning behind it. Applying the framework does not necessarily
mean implementing technology, but it may be enhanced by it. Any sound CRM
strategy or CRM initiative should fit within the construct of the Framework. As
such, the framework can be used as a starting point for developing a CRM
strategy, or for assessing a CRM initiative.
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Figure 1. The Strategic Customer Relationship Management Frameword
(modified from Winer, 2001).
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Profile of Potted Orchid Buyers in the Midwest
Bridget K. Behe1, Rachel M. Walden2, Roberto G. Lopez3, Erik S. Runkle4
Michigan State University, MI
R. D. Lineberger5
Texas A&M University, TX
Index words: conjoint analysis, Internet survey, marketing
Nature of Work: Orchid sales in the United States have been increasing at an
annual rate of 24% over the last 6 years, to $105.6 million in 2001 (USDA, 2002).
Orchids have become the second most valuable flowering potted crop in the
U.S. (USDA, 2002). The greatest demand for potted blooming orchids is at the
traditional holidays such as Valentine's Day, Easter and Mother's Day. However,
year-round production and sales are expanding far beyond those of traditional
potted plants such as chrysanthemums and African violets (USDA, 2002). Most
Phalaenopsis are sold with a standard 8-cm flower width (Wang and Lee, 1994),
and an average wholesale price of a 4-inch pot ranged from $8 to $12, with a retail
price of $15 to $25 on the mass market (Wang, 2001).
The purpose of this study was to determine the importance of orchid species, pot
type, and price on a consumer's decision to purchase an orchid. To determine
attribute importance, researchers used a conjoint-design, web-based survey in
June, 2002. Conjoint analysis allowed researchers to simultaneously investigate a
number of product attributes and determine the importance of each attribute in the
consumer's preference. A conjoint design was created using four orchid species:
Phalaenopsis, Degarmoara Winter Wonderland 'White Fairy', Militoniopsis Augres
'Trinity', and Brassia Rex 'Sakata'. The design also included three pot styles (black
ceramic pot, bamboo pot, and standard green pot) and four price points ($19.95,
$29.95, $39.95, and $49.95). This method was used successfully to determine
consumer preferences for geraniums (Behe et al., 1999), outdoor ornamental
plants (Townsley-Brascamp et al., 1995), rhododendrons (Gineo, 1990), potted
chrysanthemums (Shafer and Kelly, 1986), fresh flower bunches (Robertson and
Chatfield, 1982), and rose arrangements (Prince et al., 1980).
Internet access by adults at home or at work is estimated to be 83.7 million (33%)
in the U.S. (Mediamark Research, 2002) of a population estimated at 250 million.
Data suggest about 42% of the total U.S. adult population (age ≥ 18) are regular
Internet users (Mediamark Research, 2002). A web-based survey was developed
to take advantage of a broader sample, higher and more rapid response rates,
decreased time and cost associated with the elimination of hand-coding
responses, and the ability to use color and high-quality digital images (Cobanoglu
et al., 2001) of each plant/price/container combination. A $5 e-coupon was given to
the participants as an incentive to increase participation (Cobanoglu et al., 2001).
Using a partial factorial design, researchers reduced the number of photographs
each participant would view from 48 to 16, thereby reducing participant fatigue.
Participants were shown 16 photographs and asked to indicate how likely they
would be to purchase each plant/price/container combination shown. An additive
conjoint model was used where the preference for each attribute and level was
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additive to form the overall preference for a particular orchid package (species,
pot style, and price). Conjoint and other statistical analyses were accomplished
by using SPSS 10.0 (SPSS, Chicago, Ill.).
The survey was designed to be answered voluntarily by persons who were
age ≥ 18 and lived in the USDA classification of Midwestern states: Minnesota,
Michigan, Ohio, Indiana, Iowa, Wisconsin, and Illinois. Survey Sampling
(Fairfield, Conn.), a professional sampling company, randomly selected
5000 e-mail addresses from their ELITe database, which is composed of e-mail
addresses collected through a variety of permission-based marketing sources
and comprises >1 million U.S. consumers. Participants answered 21 behavioral,
perceptual, and demographic questions after viewing the 16 digital images.
Results and Discussion: The sample of 85 participants was composed of
68.2% females and 31.8% males, consistent with the profile of consumers
who purchase horticultural products (National Gardening Association, 2001).
Participant age ranged from 20 to 62 years, with a mean of 38 years. Most
participants had either attended or graduated from college or technical school
(58.9%), 20% were high school graduates, and 23.5% went on for advanced
degrees. Most participants were in the annual household income categories of
(a) $25,001 to $50,000 (31.3%), (b) $50,001 to $75,000 (28.9%), or (c) $75,001
to $100,000 (13.3%). A majority of participants (77.6%) owned their own home.
Over the previous year, most 54.2% people bought $six flowering plants for
either their own enjoyment or as a gift for someone. Most participants (81%) felt
their expectations for orchid longevity were met. The perception of ease of care
ranged from “very easy” to “moderately difficult” for their first orchid. Most felt
that the care of their orchid was either “easy” (42.9%) or “moderately difficult”
(39.3%). Orchid purchases over the past five years ranged from one to 25 with
an average of six orchids purchased in the last five years.
The conjoint model accounted for 98.4% of the variance (most of the variation
in consumer preferences). The orchid species was the most important attribute
(accounting for 58.1% of the variance in consumer preferences), price was
the second most important feature (41.5%), and pot style was an insignificant
component (0.4%). Miltoniopsis was the most preferred species overall and
when preferences were examined by age group (Table 1). Consumers logically
preferred the lowest price point, $19.95. Overall, pot style was not a factor when
choosing whether they would purchase the package (species, pot, and price),
however, the favored container was the black ceramic pot.
Of the 16 combinations, Miltoniopsis in a green pot for $19.95 had the highest
average purchase intention (5.5) on a scale of 1 to 7 (1= very unlikely and
7=very likely to purchase). Miltoniopsis in a bamboo pot for $29.95 (5.0) and
Phalaenopsis in a black ceramic pot for $19.95 (5.0) were the second and third
most popular choices, respectively. The lowest average purchase intention of
those shown was Brassia in a bamboo pot for $29.95 (3.3). As the participant
group age increased, price importance appeared to decrease while species
importance appeared to increase (Table 2).
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Miltoniopsis was the favorite and Brassia was the least favorite orchid type. As
the participants purchased more plants the degree of difference between the two
decreased (Table 3 and 4).
Significance to Industry: Orchid popularity will likely continue to increase.
Understanding the attributes consumers perceive as most important will be
helpful as growers merchandise more plants to a broader range of customers.
Species was the most important attribute for orchid consumers, with price
being an intermediate concern. Growers and retailers will need to continue to
introduce new species to the market place to most effectively capitalize on orchid
popularity.
Miltoniopsis was the favorite and Brassia was the least favorite. Participants who
are orchid enthusiasts would probably want a wider range of orchid species and
choose their species less on commonality or familiarity (like the Phalaenopsis) or
the fragrant and showy (Miltoniopsis) and focus on purchasing unique species to
add to a collection.
The container was not much of a factor in purchasing. In general the green pot
was more popular, but some liked the black ceramic pot better and some liked
the bamboo pot better. Overall, decorative pots (black ceramic and bamboo)
were preferred with those that purchased more orchids. House décor and
color preferences may have played a part in variation of preferences in the
participants. Inexpensive containers may be the best choices for growers, but
retailers should consider displaying orchids in more upscale containers into which
the production pot fits. This may contribute to an add-on sale of a container and
potentially increase profit margin.
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Table 1. Consumer preferences for orchid species overall and by age group.
Age group of participants (years)
Orchid Species

Overallz

20-30y

31–42x

43-62w

n=85

n=28

n=27

n=29

Brassia

-0.6667

-0.4075

-0.6034

-0.9806

Phalaenopsis

0.0988

-0.0175

-0.0024

0.2953

Degarmoara

-0.1512

-0.0575

-0.0168

-0.3599

Miltoniopsis

0.7191

0.4825

0.6178

1.0453

z

Average importance of orchid species was 58.1 %. Pearson's R = 0.984.

y

Average importance of orchid species was 46.4 %. Pearson's R = 0.988.

x

Average importance of orchid species was 47.7 %. Pearson's R = 0.959.

w

Average importance of orchid species was 64.3 %. Pearson's R = 0.978.

Table 2. Importance score of price, pot and orchid species by participant age
group.
Participant age (years)

Price

Pot style

Orchid species

20-30
31-42

42.2

11.5

46.4

41.7

10.5

47.8

43-62

32.3

3.4

64.3

Note: Conjoint analysis does not have an option to discern statistical differences in importance scores,
such as would be calculated with a 2 test.
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Table 3. Importance score of price, pot and orchid species by the number of
orchids participants purchased in the past five years.
Number of orchids

Price

Pot style

Orchid species

1-2

37.8

0.6

61.6

3-5

40.8

6.2

53.1

More than 5

40.7

15.3

44.1

Note: Conjoint analysis does not have an option to discern statistical differences in importance scores,
such as would be calculated with a 2 test.

Table 4. Consumer preferences for orchid species by the number of orchids
purchased in the past five years.
Number of orchids purchased
Overallz

1-2y

3-5x

More than
fivew

n=85

n=28

n=27

n=29

Brassia

-0.6667

-1.0052

-0.7383

-0.2500

Phalaenopsis

0.0988

0.1719

0.1758

-0.0700

Degarmoara

-0.1512

-0.2344

-0.1445

-0.0800

Miltoniopsis

0.7191

1.0677

0.7070

0.4000

Orchid Species

z

Average importance of orchid species was 58.1 %. Pearson's R = 0.984.

y

Average importance of orchid species was 61.6 %. Pearson's R = 0.985.

x

Average importance of orchid species was 53.1 %. Pearson's R = 0.966.

w

Average importance of orchid species was 44.1 %. Pearson's R = 0.926.
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The Mississippi Medallion
Spring 2002 Campaign
Norman Winter, Ken Hood, and David Tatum
Mississippi State University
Index Words: Sun Coleus (Solenostemon scutellarioides), marketing, promotion
Nature of Work: The Mississippi Medallion award program began its 7th year
during the spring of 2002. One of the plants promoted was Mississippi Summer
Sun Coleus (Solenostemon scutellarioides). Mississippi Summer Sun Coleus
was discovered as a sport in Rankin County, Mississippi. In trials it performed
with exceeding vigor and durability. From a marketing perspective there was
some apprehension about its success from the standpoint of competition. The
Solar™ has almost become the standard and then new series like the Stained
Glassworks™ from The Flower Fields a division of Ecke Ranch has garnered
attention. Biloxi Blue verbena, a previous a winner with a Mississippi related
name, was marketed with tremendous success. This was in the face of even
stiffer competition.
Results and Discussion: The Mississippi Plant Selections Committee
determined that the week of April 15 would begin a 10-day period of promotion
via press releases, and featuring on Southern Gardening TV and radio. The
Mississippi Nursery and Landscape Association underwrote the expense of
producing the colorful all weather billboard point of sale material (Exhibit 1) that
was distributed to all members.
The Mississippi Summer Sun Coleus press release was published in the
following daily newspapers: (the numbers by each paper represents the
circulation) Enterprise Journal-McComb 11,960; Mississippi Press-Pascagoula
22,432; Daily Leader-Brookhaven 7,249; Daily Corinthian-Corinth 6,714;
Daily Star-Grenada 5,776; Leader Call-Laurel 7,880; Daily News-Starkville 6,036;
Sun Herald-Biloxi 49,215; Oxford Eagle-Oxford 7,500; Commercial DispatchColumbus 13,823; Picayune Item-Picayune 6,093; Hattiesburg AmericanHattiesburg 22,606; Clarion Ledger-Jackson 102,004; Northeast; Mississippi
Daily Journal-Tupelo 34,322; and Delta Democrat Times-Greenville 10,582.
Weekly newspapers that published the press release were: Sea Coast Echo-Bay
St. Louis 6,488; Southern Advocate-Ashland 1,360; Deer Creek Pilot-Rolling
Fork 1,440; Calhoun County Journal-Bruce 3,702; Columbian Progress-Columbia
4,584; The Democrat-Senatobia 5,200; George County Times-Lucedale
5,544 and Hinds County Gazette-Raymond 1,739
Four specialty publications also ran the release: Today in Mississippi-Electric
Power Assn 400,000; Mississippi Farm County-Farm Bureau 200, 000; Market
Bulletin-Mississippi; Department of Agriculture and Commerce 35,000; and
Southern Nursery and Landscape 8,500. The total circulation represented is
941,893.
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The American Newspaper Association suggests that to reach the total readership
2.2 readers per household should be multiplied to the circulation. The number
of readers according to this formula is 2,072,164. Mississippi population is
estimated at approximately 2.5 million people.
Mississippi Summer Sun Coleus was featured on Southern Gardening Radio.
Public Radio in Mississippi with stations in Biloxi, Booneville, Bude, Greenwood,
Jackson, Meridian, Mississippi State and Oxford aired the feature April 19th.
In addition to these stations KPAE Baton Rouge, LA; WELZ Belzoni; WCMR
Bruce; WMJU Bude; WSSI Carthage; WPAE Centerville; WDSK Cleveland;
WFFF Columbia; WNIX Greenville; WABG Greenwood; WCPC Houston; KTYX
Jonesville, LA; WAPF McComb; WMOX Meridian; WMSV Mississippi State;
WRQO Monticello; WANT Natchez; WWSL Philadelphia; WRJW Picayune;
WJDR Prentiss; WSAO Senatobia; WLZA Starkville; KBYO Tallulah, LA; WQBC
Vicksburg and WLRC Walnut also aired the feature.
The Mississippi Summer Sun Coleus also was featured on Southern Gardening
television news segments on the following stations: WLOX Biloxi (Saturday
and Tuesday); WABG Greenvile; WXVT Greenville; WDAM Hattiesburg; WLBT
Jackson (Wednesday and Saturday); KAIT Jonesboro, Ark; WHBQ Memphis, TN;
WTOK Meridian; WTVA Tupelo; Northland Cable Kosciusko (6 times); Northland
Cable Neshoba County; Mississippi ETV Greenwood, Jackson, Meridian, Bude,
Biloxi, Columbia and Hattiesburg, these aired on Farmweek segments 3 times.
It is estimated that between 450,000 and 500,000 viewers saw the Mississippi
Summer Sun Coleus segment.
In 2001 there were no Mississippi Summer Sun Coleus sold. The Mississippi
Nursery and Landscape Association surveyed four growers of differing sizes
and locales to see if the campaign was a success. Nursery Grower (A) reported
600 6-inch containers were produced and sold and that another 400 were used in
mixed containers. Nursery Grower (B) produced and sold 2700 4-inch containers.
Grower (C) produced and sold 2,100 6-inch and 900 4-inch containers. Grower
(D) produced and sold 7000 6-inch, 2500 10-inch baskets and 500 10-inch
premium pots. All reported that sales exceeded expectations and that orders for
2003 were already brisk. Despite the heavy competition from well-known brands
the Mississippi Medallion program has proven that a coordinated education and
marketing effort can be accomplished from grower, to retailer to consumer even
in a small state like Mississippi.
In addition to Mississippi Summer Sun Coleus there were other Mississippi
Medallion winners for 2002. Other winners were Dragon Wing Red Begonia
(Begonia x hybrida), Lilac Chaste Tree (Vitex agnus-castus) and in October the
Shishi Gashira (Camellia sasanqua).
Significance to Industry: The Mississippi Medallion is making an impact, in the
Mississippi green market. Name recognition is being developed and consumer
confidence is high. Large states with larger industries are taking notice of the
program in Mississippi. Seed companies are seeking Mississippi out, wanting
their plant to be chosen as a Mississippi Medallion winner. This is a testimony
to the effectiveness of the program. Statewide promotion programs benefit
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all industry participants from growers to retailers. The benefits do not stop at
state lines but spread throughout the region helping to educate consumers and
stimulating demand.
Literature Cited:
1.

Stegelin, F., S. Turner, and P. Knight. 2001. State Plant Promotion Programs:
Histories and Perspectives. Southern Nurs. Assoc. Res. Conf. 46:539-541.

2.

Winter, N., K. Hood, and D. Tatum. 2001. The Mississippi Medallion
Promotion Campaign. Proc. Southern Nurs. Assoc. Res. Conf. 46:550-551.
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Economic Impact of the Green Industry
on the Arkansas Economy
Ronald L. Rainey and Jim Robbins1
University of Arkansas
Index Words: Horticulture, Sales, ImPlan, Value Added
Nature of Work: Throughout Arkansas' history, agriculture has been a major
contributor to the state's economic growth. Numerous past studies document the
economic impact of the agricultural industry on the state's employment, wages,
and production value (Goodwin et al. (2002) and Miller et al. (1997)). A recent
report estimates that agriculture accounts for over 22% of the state's value added
output. These studies often highlight the economic contributions of the traditional
commodities like poultry, forestry, cotton, food grains, etc. The traditional
commodities make an important contribution to the state's economy, but the
economic activity of the state's horticulture sector receives little attention.
The horticulture industry is a diverse yet significant sector. The horticulture
industry includes fruit, vegetable, nut, landscape services, garden centers,
greenhouse, nursery and sod production. It contributes to the economy through
not only direct agricultural production and value-added processing but also
through services/consulting. In addition, the horticulture sector influences the
state's economy through its interactions with other sectors. This study focuses on
the economic contributions of the state's sod, greenhouse and nursery sectors,
hereby referred to as the Green Industry. By examining the industry's production,
processing, and service components as well as the interactions with other
sectors, this study estimates the total economic impact of the Green Industry on
Arkansas' economy.
Results and Discussions: The state's green industry is a diverse industry
offering a plethora of services and products for consumers. For the purposes
of this study, Green industry refers to sod, nursery and greenhouse production;
and landscape contracting and maintenance. It should be noted that this study
does not include a majority of the economic activity of privately landscaped areas
(businesses with landscape employees), municipalities, and general retail firms
selling horticultural products.
The study uses input-output technique to examine the economic contributions
of the green industry. This technique identifies the structural linkages between
the different industries within an economy. The analysis is accomplished using
IMPLAN (IMpact analysis for PLANning). IMPLAN is an input-output model that
uses a computerized database to create regional economic multipliers. The
model developed by the Forest Service of the U.S. Department of Agriculture
can examine inter-industry linkages on up to 528 sectors within an economy
(unaggregated levels). Numerous studies have utilized IMPLAN to estimate
economic impacts of horticulture including Tavernier and Brumfield (2003), Hall
(1999), and Uva (1999). For a good discussion of the economic framework and
theory see Tavernier and Brumfield.
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Our study calculates economic impacts using 2000 data for Arkansas from
the Minnesota IMPLAN Group, Inc. This data was the most recent information
available. Industry measures such as total employment, wages, value added,
and output value are estimated and presented. These components of the green
industry are analyzed by sector with emphasis on the inter-sectoral linkages. All
value figures are reported in 2000 dollars.
IMPLAN measures economic activity through three effects: direct, indirect, and
induced. These three effects combine to estimate an industry's total economic
impact in terms of employment, output and value added activity. The direct effect
represents the sector-specific contributions of the Green industry. This effect
measures the economic impact resulting from purchases of Green industry
products and services by businesses, households, and others. The indirect effect
represents the increases in Green industry supply firms' purchases of input
products and services as they respond to the demands for their products and
services. These inputs include labor, seed, material, etc. The last effect included
in the total economic measure is the induced effect. The induced effect is the
derived consumption effect from increased household spending. Household
spending increases because more labor is hired to satisfy consumer final
demands for Green Industry goods and services.
The direct impact on the state's economy is measured by the sum of the impacts
of agricultural production and value added services of the Green industry. Table 1
highlights estimates of the direct economic impacts of Arkansas' Green Industry
in terms of output value, employment, and value added activity. The model
estimates that 9,836 workers are directly employed by the horticulture production
and service sectors in 2000.
Table 1. Direct Economic Impact of Arkansas' Green Industry, 2000 ($Million).
Industry
Output

Employ

Value
Added

Greenhouse and Nursery

$32.96

554

$21.61

Sod, Landscape and Horticulture
Services

201.56

6,551

123.74

Lawn and Garden Equipment

478.96

1,980

90.38

Retail Gardening Supply

34.94

751

30.67

$748.42

9,836

$266.40

Total Direct Impact

In addition to being a significant employer for the state, the Green industry's
2000 output was estimated at $748.42M and added over $266M of value to the
state's economy. The sub-components making up value added are employee
compensation, proprietary income, other property income, and indirect business
taxes. In 2000, the Green industry paid over $159M in wages and salary to the
sectors employees. This figure represents payments and benefits to both full and
part-time employees of the sector and provides a measure of the income paid to
workers.
Marketing Section

445

SNA RESEARCH CONFERENCE - VOL. 48 - 2003
Table 2. Output, employment, and Value-Added Contributions of Arkansas'
Green Industry, 2000 ($Million).
Activity
Output ($M)
Employment (#)
Value-Added ($M)

Direct

Indirect

Induced

Total

$748.42

$186.24

$141.60

$1,076

9,836

1,905

2,049

13,790

$266.40

$90.45

$84.15

$441

Table 2 shows the total economic impact of Arkansas' Green Industry that
accounts for the indirect and induced effects once inter-industry linkages
are considered. The total value of output resulting from the green industry is
estimated at $1.07B for 2000. The green industry accounts for $186M for firms
that supply goods and services to the sector. Induced impacts result when
employees of the green industry firms and those supplying firms employees
make local purchases. These expenditures result in over $141M in increased
household consumption. Total jobs created from the Green Industry are 13,790.
This includes 1,905 jobs created in businesses providing goods and services
to the green industry and its supplying industries. These employees and the
proprietors of these businesses combined with the green industry to add value of
roughly $441M to the Arkansas economy.
Significance to Industry: This research suggests that Arkansas horticulture
industry is important to the economy of Arkansas. The employment and output
value estimates represent significant economic activity and illustrate the level
of inter-industry linkages that the industry maintains. The analysis reveals
that Arkansas is a significant importer of greenhouse and nursery products.
These imports represent growth opportunities for Arkansas producers or export
opportunities for firms operating outside the state's borders.
For the continued growth and sustainability of the industry, research and data
collecting efforts that specifically examines the flow of goods, marketing and
economic well-being of the horticulture industry should increase. The trade flow
analysis of green goods could aid in the development of Arkansas' production
base. Some additional areas of interest include the historical growth rate of the
industry, economic performance of industry firms, and the magnitude of interindustry linkages.
Literature Cited:
1.

Goodwin, H.L., Jennie Popp, and Wayne P. Miller. “Economic Impact of
Agriculture on the Arkansas Economy.” University of Arkansas Experiment
Station Report. 2002.

2.

Hodges, Alan W. and John J. Haydu. “Economic Impacts of the Florida
Environmental Horticulture Industry, 2000.” Proceedings of SNA Research
Conference, Forty-Seventh Annual Report, 2002. Southern Nursery
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Footnotes:
1

The authors are Extension Economists and Extension Ornamental Specialist, University of Arkansas
Cooperative Extension Service. This research was partially funded by a grant through the Arkansas
State Plant Board.
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Camellias for the Blue Ridge?
Richard E. Bir and Joseph L. Conner
NC State University, 455 Research Drive, Fletcher, NC 28732
Index Words: Cold hardiness
Nature of Work: The ultimate test in determining a plant's local production and
landscape potential is to grow it. Camellias that had been determined to have
cold hardiness potential (1,2) were planted in clay loam soil in full sun at the
Mountain Horticultural Crops Research Station, Fletcher, NC. They were four
feet apart within the row with six feet between rows. There were three single
plant replicates of each cultivar in a completely random design. The coldest
temperature during the three year evaluation period was 5 0F. Plants were
only irrigated during extremely dry weather. Weed management was manual
plus a directed spray of Roundup or Gramoxone as needed. No fungicides or
insecticides were applied at any time during the test.
A ten-point system was established for evaluating plant performance. 10 = dead
plant. 0 = no damage to any part of any plant due to cold or wind. Stem dieback,
flower bud injury thought due to cold, marginal necrosis and foliar burn were the
major damage noted. Plants with a rating of 6.0 or higher failed our test. Those
with a rating of 3.7 to 4.7 were considered worthy of consideration in a less
exposed site since most damage was thought due to frost or wind exposure.
Plants rated 2.0 to 3.0 are recommended for similar conditions and those with a
rating of 1.0 to 1.7 were almost problem free.
Fifteen numbered clones from plant expeditions and breeders trials that had
shown promise in other locations were included in this test. They are not included
in this data since none of them are available in the nursery and landscape trade.
Results and Discussion: The cultivars 'Anticipation,' ' Barbara Clark,'
'Daintiness,' 'Debbie,' 'Elsie Jury,' 'Paulette Goddard,' and 'Winter's Fancy'
displayed greater than acceptable winter injury. 'Egao,' 'Jury's Yellow,' 'Nicky
Crisp,' 'Pink Fragrance,' 'Rendezvous,' and 'Winter's Fire' were hardy, but are
suggested only for sheltered sites. 'April Dawn,' 'April Kiss,' 'April Rose,' 'Carolina
Moonmist,' 'Donation,' 'E. G. Waterhouse,' 'Pink Butterfly,' 'Ryuko,' 'Snow Flurry,'
'Spring Song,' 'Winter's Beauty,' 'Winter's Charm,' 'Winter's Star' and 'Winter's
Waterlily' displayed little injury while 'April Blush,' 'April Remembered,' 'Pink
Icicle,' 'Snow Man,' 'Spring's Promise' and 'Winter's Interlude' were nearly
undamaged through three North Carolina mountain winters.
Significance to Industry: Twenty of the cultivars in the trial show excellent
potential for landscape use in the Asheville, NC area.
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Table 1. Three year camellia performance in the Asheville, NC area. 10 = dead.
0= no injury.
NOT SUFFICIENTLY HARDY
'Anticipation' (10)

'Daintiness' (10)

'Winter's Fancy' (10)

'Paulette Goddard' (8.5)

'Barbara Clark' (7.0)

'Debbie' (6.0)

'Elsie Jury' (6.0)
HARDY BUT ONLY SUGGESTED FOR SHELTERED SITES
'Egao' (4.7)

'Pink Fragrance' (4.5)

'Jury's Yellow' (4.3)

'Nicky Crisp' (4.3)

'Rendezvous' (4.0)

'Winter's Fire' (4.0)

'Twilight Glow' (3.7)
RECOMMENDED
'Donation' (3.0)

'E. G. Waterhouse' (3.0)

'Snow Flurry' (3.0)

'Winter's Star' (3.0)

'Winter's Waterlily' (3.0)

'Winter's Charm' (2.7)

'Carolina Moonmist' (2.5) 'Winter's Beauty' (2.5)

'April Kiss' (2.3)

'April Dawn' (2.0)

'April Rose' (2.0)

'Spring Song' (2.0)

'Ryuko' (2.0)

'Pink Butterfly' (2.0)
HIGHLY RECOMMENDED

'Spring's Promise' (1.7)

'Winter's Interlude (1.5)

'Pink Icicle' (1.3)

'April Blush' (1.0)

'April Remembered' (1.0) 'Snow Man' (1.0)

Literature Cited:
1.

Ackerman, W. L. 2002. Growing Camellias in Cold Climates Noble House,
Baltimore, Md

2,

Trehane, J. 1998. Camellias: The Complete Guide to their Cultivation and
Use. Timber Press, Portland, Ore.
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Lilacs with Potential in the South
Richard E. Bir and J. L. Conner
NC State University, 455 Research Drive, Fletcher, NC 28732
Index Words: Syringa vulgaris, S. reticulata, S. pekinensis, S. meyeri,
S. microphylla, S. prestoniae, S. josiflexa, S. patula, S. chinensis, S. oblata,
S. dilitata, S. hyacinthiflora
Nature of Work: For the past 20 years there have been plantings of lilacs at
NC State University's Mountain Horticultural Crops Research Station (MHCRS),
Fletcher, NC. The objective has been to evaluate lilacs that Alook and smell@
like common lilac, Syringa vulgaris (1,2). Twenty years ago it was accepted as
common knowledge that Alilacs won't grow here.@ Our objective was to test
common knowledge.
Initial trials proved that all species and cultivars tried grew and flowered.
Powdery mildew and borers were anticipated as major problems but powdery
mildew, while existing, has rarely been a problem and cultivars touted as mildew
resistant, particularly those introduced by Fr. John Fiala, were really mildew
resistant under NC mountain conditions. Among these are Syringa vulgaris
hybrids 'Albert Holden,' 'Atheline Wilbur,' 'Marie Frances,' 'Wedgewood Blue,' and
'Yankee Doodle.' Lilac borer was a problem on most Syringa vulgaris cultivars.
Tree lilacs Syringa reticulata and Syringa pekinensis 'Ivory Silk' are now
15 to 25 ft. tall with spectacular bloom annually. Syringa meyeri 'Palibin' was
a consistent performer as were S. microphylla 'Superba' and the related
interspecific hybrid 'Tinkerbelle.' They were highly floriferous as were the late
lilacs, cultivars of Syringa x prestoniae and Syringa x josiflexa. Among the best
late performers were 'Donald Wyman,' 'James Macfarlane,' 'Miss Canada' and
'Redwine.' Syringa patula 'Miss Kim' was excellent as was Syringa x chinensis
'Lilac Sunday'. Unfortunately, none of these look and smell like common lilac.
None of these had problems with powdery mildew or borers. 'Palibin' and 'Miss
Kim' are consistent garden performers in the North Carolina piedmont.
In the early 1980's Syringa oblata var. dilitata was included in our trials because
it had proven to be a dependable performer at the NC State University arboretum
in Raleigh which is now the JC Raulston Arboretum. It was hardy plus resistant
to both powdery mildew and borers but it would consistently flower in March. This
meant that newly opened flowers were quickly killed by late winter or early spring
cold temperatures.
At the same time we had our first Syringa x hyacinthiflora hybrids in trials. Syringa
x hyacinthiflora are hybrids of Syringa vulgaris and Syringa oblata. They allegedly
require low chilling and are the dominant lilacs growing in Southern California.
Their initial performance at MHCRS, was excellent plus they looked and smelled
like common lilac so a replicated trial was established including thirteen hybrids
planted 8 feet apart within rows. There was twelve feet between rows. No plants
in the test were grafted, i.e., they are all on their own roots.
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Results and discussion: All Syringa x hyacinthiflora cultivars have flowered
under our conditions and performed well. None have shown problems with
powdery mildew or borers. They flower more dependably from year to year than
S. vulgaris and have had far less basal suckering.
The following are deemed best for floriferousness, vigor and fragrance:
White Flowers: 'Angel White' and 'Mt. Baker'
Blue Flowers:
'Blue Skies'
Pink Flowers:
'Maiden's Blush'
Lilac Flowers:
'Excell'
Violet Flowers: 'Pocahontas'
Other cultivars in the test are 'Aessippi,' 'Blanche Sweet,' 'Evangeline,' 'California
Rose,' 'Dark Knight,' 'Forrest Kresser Smith,' and 'Lavender Lady.'
Significance to Industry: Syringa x hyacinthiflora have consistently performed
well and been pest free in the upper south. They have potential for the warmer
south and should be tried in the piedmont as well as the coastal plain.
Literature cited:
1.

Bennett, Jennifer. 2002. Lilacs for the garden. Firefly Books, Buffalo, N.Y.

2.

Fiala, John L. 1988. Lilacs: The Genus Syringa. Timber Press, Portland, Ore.
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Comparative Drought Tolerance of
Mountain Laurel and Japanese Holly
Amy N. Wright
Department of Horticulture, Auburn University, Auburn, AL 36849
Stuart L. Warren, Frank A. Blazich, and Thomas G. Ranney
Department of Horticultural Science, North Carolina State University,
Raleigh, NC 27695-7609
Index Words: Kalmia latifolia L., Ilex crenata Thunb., Transplanting, Landscape,
Woody ornamentals, Container-grown
Nature of Work: Root growth following transplanting of container-grown plants
into the landscape is critical if the plant is to absorb water from the surrounding
soil. Until this occurs, plants must depend on water resources available within
the original rootball, which are frequently insufficient due to limited irrigation and/
or precipitation in the landscape. Plant available water within the transplanted
container root ball can be much lower that that of the surrounding soil (1) due to
drainage, loss of perched water table, and differences in physical properties (4).
Mountain laurel (Kalmia latifolia L.) is an attractive flowering, broad-leaved
evergreen shrub native to the eastern United States (3). Despite its broad
geographic range (Maine to Florida), mountain laurel frequently does not survive
transplanting from containers into the landscape. It is possible that low survival
rate in the landscape following transplanting from containers is due to lack of
drought tolerance. Comparison of drought tolerance of mountain laurel to that of
an easy-to-transplant species, Japanese holly (Ilex crenata Thunb.), may explain
in part why mountain laurel often does not survive following transplanting from
containers. The objective of this research was to compare the effect of varying
levels of drought on growth and plant water relations of mountain laurel and
Japanese holly.
Plants of 'Olympic Wedding' mountain laurel and 'Compacta' holly in 1-gallon
containers were repotted on 25 Apr. 2001 into 5-gallon containers filled with a
substrate of 4 pine bark : 2 peat : 1 perlite (by volume). Substrate was preplant
amended with 2 lb/yd3 dolomitic lime, 5 lb/yd3 19N-2.6P-10K slow-release
fertilizer (Osmocote™, 4-month formulation, Scotts-Sierra, Marysville, Ohio), and
1.5 lb/yd3 Micromax™ micronutrient fertilzer (Scotts-Sierra). Plants were grown
in the Department of Horticultural Science Greenhouse, North Carolina State
University, Raleigh. All plants were hand watered with tap water until initiation of
drought treatments.
Three drought treatments were initiated on 28 June 2001, each consisting
of several dry-down cycles (8) in which the substrate was allowed to dry by
withholding irrigation until pre-dawn plant water potential (PWP) reached 0.5, -1.0, or -1.5 MPa. A well-watered control was maintained for comparison.
Pre-dawn PWP of five plants of each cultivar in each drought treatment was
measured daily at 0500 HR using a Model 1000 Pressure Chamber Instrument
(pressure-bomb, Plant Moisture Stress, Inc., Corvallis, Ore.). Measurements
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were taken using apical 10 cm stem sections with leaves intact. Once the
average of five replications equaled the target pre-dawn PWP, container
substrate was returned to field capacity by hand watering to container saturation.
Substrate was then allowed to dry down again to generate the same pre-dawn
PWP. The cycle of dry-down followed by hand watering to return the substrate
to field capacity was repeated until experiment termination. Pre-dawn PWP was
monitored separately for the two cultivars. Number of dry-down cycles and length
of each cycle (days between rewatering) were recorded for each cultivar in each
drought treatment.
On 15 Sept. 2001 shoots (stems and leaves) of five nonsampled replications of
each treatment within each cultivar were excised at the substrate level and dried
for at least 72 h at 70 °C, and dry weights (DWs) of shoots were recorded. Root
systems were evaluated visually to determine the extent of root exploration within
the container during the course of the study. Experimental design was a split-plot
design with five blocks, with cultivar forming the main plot and drought treatment
arranged randomly within each cultivar. Within each block, there were two singlecontainer replications of each cultivar per treatment. One replication was used
for PWP measurements, and the other was reserved for final plant harvest (due
to the destructive nature of continually removing stem sections). Values for shoot
DW were analyzed using a general linear models procedure and regression
analysis (SAS Institute, Inc., 1988).
Results and Discussion: There was a larger decrease in shoot DW for
'Olympic Wedding' mountain laurel than 'Compacta' holly (Fig. 1), suggesting
that 'Olympic Wedding' mountain laurel is less drought tolerant than 'Compacta'
holly. Root growth responses were similar to those for shoot growth within each
cultivar (visual observations). The effect of drought on root growth would be of
particular importance in the landscape, where inhibition of root growth due to lack
of adequate water supply following transplanting has been reported (7). Partial
death of shoot tissue occurred on some plants of 'Olympic Wedding' mountain
laurel in -1.0 and -1.5 MPa treatments, while no shoot tissue death was observed
on plants of 'Compacta' holly (visual observations). Low visual quality of 'Olympic
Wedding' mountain laurel in -1.0 and -1.5 MPa treatments suggests that whole
plant death would likely have occurred with time. In contrast, no plant tissue
death was observed was observed for 'Compacta' holly. It is clear from these
results that 'Compacta' holly would be able to withstand extended periods of
drought in the landscape, while 'Olympic Wedding' mountain laurel would not.
In general, length of dry-down cycles in all drought treatments increased over
the course of the experiment for 'Olympic Wedding' mountain laurel, but was
relatively constant for 'Compacta' holly (data not presented). It is likely that plant
water use was higher initially at the start of the experiment when irrigation was
being applied regularly, and then decreased once drought treatments were
imposed and water became less available. Decreased transpiration and water
use by radiata pine (Pinus radiata D. Don) grown in containers was reported
under extended periods of drought conditions (2). The similarity in length of drydown cycles within a drought treatment for 'Compacta' holly suggests that water
use efficiency of this plant is perhaps more consistent over a broad range of
drought conditions.
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Significance to Industry: Plant growth, visual quality, and plant water relations
parameters in this experiment indicate that poor performance of mountain laurel
in the landscape may be due in part to lack of drought tolerance. In contrast,
'Compacta' holly was able to withstand a range of drought conditions that
included extended periods of time with no irrigation. Results of this experiment
illustrate the importance of adequate post-transplant irrigation of mountain laurel
to ensure successful establishment in the landscape.
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Figure 1. Effect of drought treatment on shoot DW of 'Olympic Wedding'
mountain laurel (y = -117.7x + 212.2; R2 = 0.87) and 'Compacta' holly
(y = -68.5x + 240.6; R2 = 0.85). Slopes for the two cultivars are significantly
different (P<0.001). Symbols represent the mean of five observations.
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