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 ABSTRACT 

There is a developing market for field-grown cut flowers in Texas.  The overall 

goal of this study was to produce a field-grown cut flower crop in Lubbock, Texas to be 

marketed locally.  A survey of Lubbock, Texas florists revealed sunflowers (Helianthus 

annuus L.) were favored by most.  Sunflower is a crop grown on 21,853 hectares in 

Texas harvested for either seed or oil.  Since agronomic cultivars were already in 

production in our area, they were included in this study to evaluate their marketability as 

a cut flower.  Eight agronomic and eight ornamental sunflower cultivars were grown in a 

variety trial in the summer of 2006 in a completely randomized block design.  To learn 

which cultivars consumers preferred, a study was conducted where stems were harvested 

and photographed when inflorescences were at “partly open” and “fully open” stages.  

Local florists and Texas Tech University students participated in an online Sunflower 

Cultivar Survey which included the sunflower images, where florists were asked if they 

would use the cultivar for sale, and students if they would buy the cultivar.  Demographic 

data was collected from each group.  Mean ratings of responses were determined for each 

cultivar.  Both groups gave high ratings to agronomic and ornamental cultivars.  Florists 

responded they would sell agronomic cultivars and students responded they would buy an 

agronomic cultivar.  Days to flowering of a cultivar is important for a grower to consider 

when planning sowing dates, since some sunflower cultivars may be more marketable in 

a specific season.  The actual days to flowering in the field did not correspond with the 

days to flowering provided by the seed companies for some cultivars.  In a second study, 
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postharvest life of stems harvested from the field-grown sunflowers was investigated.  

Inflorescences were harvested when ray florets were open 45°.  Stems were kept in 

double distilled (DD) water or floral preservative in a factorial arrangement of treatments.  

Ten days is the floral industry standard for the postharvest life of cut flowers.  Most 

sunflower cultivars in this study met or exceeded the 10-day mark regardless if kept in 

DD water or floral preservative.  Some cultivars demonstrated a significantly longer 

postharvest life when kept in floral preservative than when kept in DD water. Significant 

differences in postharvest life occurred between cultivars.   
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CHAPTER I  
INTRODUCTION 

Cut Flowers in Texas and the United States 

Cut flowers are grown for the purpose of harvesting and displaying the 

inflorescence in a vase or floral arrangement.  They are grown in greenhouses or in the 

field and sold to markets such as retail florists, wholesale florists, supermarkets, and 

directly to the public.   

In Texas, a $234 million retail market for cut flowers exists, with over 3,000 

florists and floral businesses [Texas Department of Agriculture (TDA), 2006a].  About 

99% of all cut flowers sold in Texas were imported from outside the state.  In one year 

about 275 million cut flower and foliage stems were imported into Texas from Mexico 

(TDA, 2006a).   

The United States (U.S.) value of cut flowers at wholesale was forecasted to be 

almost $400 million in 2006 [U.S. Department of Agriculture (USDA), 2006b].  The 

majority of cut flowers currently sold in the United States are imported from other 

countries, specifically Colombia, Ecuador, and the Netherlands (Urban, 2005).  Imported 

flowers have been strongly supported by U.S. markets (Armitage and Laushman, 2003) 

and consist of two-thirds of the total U.S. cut flower sales in 2006 (USDA, 2006b);  most 

imported cut flowers are roses, chrysanthemums, and alstroemeria, which are considered 

to be major cut flowers.     

Historically, imports have affected the U.S. greenhouse cut flower industry, with 

U.S. production decreasing by about 30% in the 1970s and 1980s (Kelly, 1991).  At that 



Texas Tech University, Kara Howard, May 2007 

2 

time, the future of domestic cut flower production was uncertain.  As production declined 

in the 1980s, trends were changing in floral design.  Floral arrangement styles began 

shifting toward more “freer-form” designs, utilizing new or minor crops such as 

alstroemeria, freesia, cut hybrid lilies, ranunculus, gerbera, and liatris (Nelson, 2003).  

Since the 1980s, new or minor crops have become more accepted for use as cut flowers.  

The industry began to refer to the new or minor crops as “specialty cut flowers,” which 

have been defined as any species other than roses, carnations, and chrysanthemums or as 

minor cut flowers, including annuals, perennials, and woody species (Armitage, 1993).   

Field-grown Cut Flower Niche 

In the 1990s, a niche market was developing for field-grown cut flowers, perhaps 

because many specialty cut flowers can be field-grown (Armitage and Laushman, 2003; 

Starman et al., 1995).  The increasing interest in the production of specialty, field-grown 

cut flowers (Kelly, 1991) and their developing market (Starman et al., 1995) helped 

create the new niche for U.S. growers.  Niches are specialized markets.  Starman et al. 

(1995) identified specialty cut flower species that can be field-grown and profitable, 

provided a niche market exists. 

Consumer preferences in the United States may be changing, favoring more 

specialty cut flowers.  For example, gerbera became one of the top cut flower crops in 

2004, which may indicate that U.S. consumer preferences are shifting from traditional cut 

flower crops to more specialty cut flower crops (Urban, 2005).   

Public and private organizations, such as the Association of Specialty Cut Flower 

Growers, publish field-grown cut flower production information and have programs to 
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support and unite the increasing number of cut flower growers.  In addition, state 

agricultural agencies in the United States publish cut flower production information 

relevant to their state.  For example, the TDA has created GO TEXAN, a program 

designed to help growers market their agricultural products as “Texas-grown” (TDA, 

2006b). GO TEXAN has published a Cut Flower Manual as a guide for potential cut 

flower growers in Texas (TDA, 2006a).  The manual describes how the market niche for 

Texas cut flower growers includes shorter transport than for imported flowers, marketing 

locally and regionally to reduce costs, and that Texans prefer big, bold flowers such as 

sunflowers and zinnias (TDA, 2006a).  

Farm Diversification and Sustainable Agriculture 

Producers are looking for ways to diversify and improve profit margins (Kelly, 

1991).  Farm diversification is a management technique which increases the variety of 

products produced, and may help manage risks and increase biodiversity.  Farm 

diversification is an element of sustainable agriculture.  Sustainable agriculture involves 

management techniques such as integrated pest management, rotational grazing, soil 

conservation, water quality/wetlands, cover crops, biodiversity, nutrient management, 

agroforestry, and alternative marketing (USDA, 2003).   

Sunflowers as a Cut Flower Crop 

Sunflower (Helianthus annuus L.) is an annual plant native to western North 

America (Heiser, 1976).  The majority of sunflowers produced in the United States are 

grown for agronomic use rather than for ornamental use.  Although sunflowers have a 
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wide range of adaptation (Unger, 1986), agronomic sunflower cultivars are grown mostly 

in the Great Plains region of the United States (USDA, 2004).  During 2006, 21,853 

hectares of agronomic sunflowers were planted in Texas (USDA, 2006a).   

Ornamental sunflower cultivars have been bred for varying characteristics and for 

different uses.  Cultivars can vary in height and branching habit (Emino and Hamilton, 

2004), and selection of cultivars depends on the growers’ intended market or use.  In 

addition, sunflower cultivars have been developed specifically for cut flower production.  

Cut sunflowers are marketed by the stem, and over 12 million stems of sunflowers were 

grown domestically for cut flowers and sold with a value of more than $5 million in 1998 

(USDA, 1998). 

Flowering in Sunflower 

Accurately predicting flowering dates would be useful for cut flower growers so 

that stems are harvested at the intended market season.  Daylength and temperature are 

factors that affect flowering in plants, studied in sunflower by Schuster (1985).   

Photoperiodism, the response to critical daylength (CDL) which allows plants to 

adapt to seasonal change, affects flower initiation in some species (Thomas and Vince-

Prue, 1997).  The CDL of a plant marks the transition from vegetative to reproductive 

growth; plants are classified with respect to flowering as long-day (LD), short-day (SD), 

or day-neutral (DN) (Thomas and Vince-Prue, 1997).  LD plants will flower, or flower 

more rapidly, when the daylength is longer than the plant’s CDL.  SD plants will flower, 

or flower more rapidly, when the daylength is shorter than the plant’s CDL.  DN plants 

will flower under any daylength.  Photoperiodic responses have been observed among 
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agronomic and ornamental sunflower cultivars (Pallez et al., 2002; Robinson et al., 1967; 

Yañez et al., 2005).  The photoperiodic response and CDL of only a few sunflower 

cultivars is understood.   

Flowering is hastened with increasing temperature, up to an optimum 

temperature, but is delayed at supra-optimum temperatures (Roberts and Summerfield, 

1987).  Predicting crop harvest date is sometimes determined by growing degree days 

(GDD) based on temperatures.  GDDs are calculated from the daily maximum and 

minimum air temperatures and help to predict plant growth and development during the 

growing season.  The base temperature for sunflower is 6°C (Izguierdo et al., 2006).  The 

formula for calculating GDD is:  

GDD =  (daily max. temperature °C + daily min. temperature°C)   - base temperature°C 
    2    

(Miller et al., 2001). 
 
Many seed companies exist in the United States offering seeds of ornamental and 

agronomic sunflower cultivars.  Seed companies provide the number of days to flowering 

for cultivars, but information on photoperiodic response or GDD are not usually 

provided.  The provided number of days to flowering may be based upon flowering dates 

specific to a seed company’s geographic area.  Flowering dates of ornamental cultivars 

may not be accurate for growers in all geographic areas.  Agronomic sunflower seed 

companies are located in the Lubbock area.  Sunflowers grown in the Lubbock area, 

latitude 33°N, may have different flowering dates than specified by a seed company.  The 

advantage of growing locally-bred sunflowers is that flowering dates are based on local 

flowering dates.  Determining the response of sunflower cultivars to photoperiod and 
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temperature may allow growers to select cultivars that flower at the optimum time for 

market. 

Overall Objectives 

Because high consumer preference and an acceptable postharvest life of cut 

flowers are critical for successful marketing, these criteria were investigated in 

ornamental and agronomic cultivars of field-grown sunflowers. 
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CHAPTER II 
CONSUMER PREFERENCE 

Introduction 

Literature Review 

Research has been conducted since the 1950s to evaluate consumer preference of 

flower color, price, and composition of a wide range of horticultural crops (Behe et al., 

1997; Sherman et al., 1956; Wolnick, 1983).  Surveys are a common method used to 

evaluate consumer preference.  Consumer preference surveys of horticultural crops often 

use live specimens, but photographic images have been used as well.  Photographic 

images were used in studies to determine color preferences in geranium (Behe et al., 

1999), preferred species and color of edible flowers (Kelley et al., 2002), and in a recent 

study, preferred mandarin attributes (Campbell et al., 2006).  Demographic data is often 

collected from surveys and have been found to influence consumer preference (Posadas 

et al., 2006).   

Objectives 

The objectives of this study were to evaluate field-grown sunflowers for sale and 

for purchase as fresh-cut flowers. 
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Materials and Methods 

Plant Material 

Florists in Lubbock, Texas were asked in a December 2005 survey to evaluate 55 

flower species they would like to have available as a locally-grown cut flower.  Ten 

florists in this study selected sunflower as a species they would like to have available as a 

cut flower; therefore sunflower was chosen for this study.  Since sunflower for cut flower 

use was a top response by Lubbock florists, it is grown in the Lubbock area as an 

agronomic crop, and seed is produced by a local seed company, this study focused on 

field production rather than greenhouse production of cut sunflowers.   

Cultivars selected for this study are listed in Table 2.1.  Seeds of eight ornamental 

sunflower cultivars were obtained from Johnny’s Selected Seeds (Winslow, Maine), a 

mail-order seed company which markets seeds to home gardeners and specialty growers.  

Seeds of eight agronomic sunflower cultivars were obtained from Mr. Joseph Legako of 

Triumph Seed Company (Ralls, Texas), a local company that markets agronomic 

sunflower seed.   

Table 2.1. Sunflower cultivars and seed sources used in this study. 
Ornamental Cultivarsz Agronomic Cultivarsy 

Autumn Beauty 105A 
Pro Cut Bicolor 403A 
Soraya 615A 
Sunbright 636 
Sundance Kid 660CL 
Sunny 757C 
Sunrich Gold S672 
Velvet Queen S678 
zJohnny’s Selected Seeds (Winslow, Maine) 
yTriumph Seed Co. (Ralls, Texas) 
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Field Plots 

Seeds of the 16 cultivars were sown May 16, 2006 at the Texas Tech University 

(TTU) Quaker Street Research Farm in Lubbock, Texas.  Prior to sowing, the field was 

sprayed with Treflan™ (Dow Agrosciences, Calgary, Alberta) to control weeds, was 

listed, and beds were shaped to 1.0 m centers.  Plots were hand-planted in a completely 

randomized block design with three blocks.  Spacing within plots was 30.5 cm; plots 

were planted every other row to allow room for harvesting.  Blocks were separated by 3.1 

m.  Two furrow irrigations supplemented rainfall.  Daylength in May- July was 

approximately 14 hours.  Average maximum daily temperature was 35°C, and the 

average minimum daily temperature was 19°C.   

Expected Flowering Dates 

So that cultivar name bias would not occur, each cultivar was assigned a number. 

(Table 2.2).  Numbers were assigned to cultivars based on flowering dates supplied by 

the seed companies, with No. 1 being the earliest to flower.  Observed flowering dates 

were recorded when the first stem was harvested for each cultivar. 
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Table 2.2. Assigned numbers, expected days to flowering (DTF), and expected 
flowering dates (FD) based on cultivar descriptions from seed companies of 16 
sunflower cultivars sown May 16, 2006. 
Cultivar Assigned No. Expected DTF Expected FD 
Pro Cut Bicolorz 1 50-60  July 5-15  
615Ay 2 54  July 9  
403Ay 3 55  July 10  
S672y 4 56  July 11  
636y 5 56  July 11  
757Cy 6 57  July 12  
105Ay 7 58  July 13  
S678y 8 58  July 13  
660CLy 9 60  July 15  
Sundance Kidz 10 60  July 15  
Sunrich Goldz 11 60-70  July 15-25  
Sunbrightz 12 70-80  July 25-August 4 
Sorayaz 13 77-91  August 1-15  
Sunnyz 14 80  August 4  
Velvet Queenz 15 90-110  August 4-Sept 3  
Autumn Beautyz 16 90-110  August 4-Sept 3  
zJohnny’s Selected Seeds 
yTriumph Seed Company 

 

Sunflower Cultivar Survey 

The method used to evaluate consumer preference of the 16 selected cultivars was 

a Sunflower Cultivar Survey.  For this study, two groups gave ratings to each cultivar.  

The first group consisted of 10 local florists, and the second group consisted of 207 TTU 

students enrolled in PSS 1411- Principles of Horticulture course during the Fall 2006 

semester.  Since students representing a variety of academic majors choose to enroll in 

Principles of Horticulture course each semester, this group represented a general 
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population.  Zoomerang™ (MarketTools, Inc., San Francisco), an online survey 

instrument, was used to administer the Sunflower Cultivar Survey to both groups.   

Florists.  One employee from each of the 10 florists was asked to participate in the 

Sunflower Cultivar Survey during the summer of 2006 (Appendix A).  Each participating 

employee filled out a Florists’ Information Form with his contact information (Appendix 

A).  Since florists receive cut sunflowers from suppliers with varying flowering stages, 

single stems of each cultivar were harvested at two flowering stages: when inflorescences 

were “partly open” and when “fully open.”  Once harvested, stems were taken to the 

florist to be examined visually.  After the last stems were examined, florists were sent an 

email with a link to the survey (Appendix A).  Florists with no internet access completed 

a printed copy of the survey.  Photographic images of the “partly open” and “fully open” 

inflorescences of each cultivar florists had previously seen were included in the survey 

(Figure 2.1).  Each rated each cultivar for cut flower use.  Cultivars were identified only 

by its assigned number.  The rating choices for each of the 16 cultivars were “Definitely 

would use for sale,” “Maybe would use for sale,” “Maybe would NOT use for sale,” and 

“Definitely would NOT use for sale.” Demographic questions asked in the survey were as 

follows: 

• What annual income level would you describe most of your customers?   

• What is the average purchase amount for walk-in customers?   

• For what use are most of your fresh-cut flowers sold?   

• How many employees work at your floral business?   

• Do you currently sell fresh-cut sunflowers at your floral business?   
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• How would you most often use fresh-cut sunflowers in your floral business? 

  Students.  Students enrolled in PSS 1411- Principles of Horticulture (Sections 

001, 002, and 003) at TTU during the Fall 2006 semester were introduced to the 

Sunflower Cultivar Survey in class, given an instruction handout (Appendix A), and sent 

a link to the survey (Appendix A) via their TTU email addresses.  Photographic images 

of the “partly open” and “fully open” inflorescences of each cultivar were in the survey 

(Figure 2.1).  Students rated each cultivar for cut flower use.  Each cultivar was identified 

only by its assigned number.  The rating choices for each cultivar were “Definitely would 

buy,” “Maybe would buy,” “Maybe would NOT buy,” and “Definitely would NOT buy.”  

The following are demographic questions asked in the survey: 

• How often do you buy fresh-cut flowers?   

• Have you bought fresh-cut SUNFLOWERS in the last year?   

• Do you buy fresh-cut flowers as an arrangement/bouquet or by the stem?   

• How often do you receive fresh-cut flowers from somebody else?   

• Where do you buy MOST of your fresh-cut flowers?   

• Where would you PREFER to buy your fresh-cut flowers?   

• What is the main reason/occasion that you buy fresh-cut flowers?   

• What is the main reason/occasion you would most likely buy fresh-cut 

SUNFLOWERS?   

• Please indicate your age range.   

• Please select your gender.   
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• Please indicate the TTU department of your major.   

• Please select the appropriate location of your youth.   

• Did you grow up on a farm or ranch?   

 

 
Figure 2.1. Images of “fully open” inflorescences of 16 sunflower cultivars used in the 
Sunflower Cultivar Survey, ordered by assigned number. 

 

Data Analyses 

Descriptive analysis (SPSS, Inc., Chicago) was used to determine mean ratings 

for each cultivar, using the following rating scale: 4= “Definitely would use for sale 

(florists) or buy (students),” 3= “Maybe would use for sale (florists) or buy (students),” 

2= “Maybe would NOT use for sale (florists) or buy (students),” and 1= “Definitely 

1 Pro Cut Bicolorz 
2 615Ay 
3 403Ay 
4 S672y 
5 636y 
6 757Cy 
7 105Ay 
8 S678y 
9 660CLy 
10 Sundance Kidz 
11 Sunrich Goldz 
12 Sunbrightz 
13 Sorayaz 
14 Sunnyz 
15 Velvet Queenz 
16 Autumn Beautyz 
 
zornamental cultivar 
yagronomic cultivar 
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would NOT use for sale (florists) or buy (students).”  Overall mean ratings for 

ornamental and agronomic cultivars were calculated; overall florist and student mean 

ratings were also calculated.  Pearson correlation was used (SPSS, Inc., Chicago) to 

determine relationships between survey responses.  Correlations were significant at α= 

0.05.  Davis (1971) conventions (Table 2.3) were used to describe the strength of the 

correlations.  For this study, since the survey responses were qualitative data, describing 

coefficient values as positive or negative was not important.  However, the appropriate 

strength is helpful when interpreting the correlations. 

  Table 2.3. Conventions for describing correlation coefficient values. 
 Value of coefficient  Appropriate Phrase  
 +.70 or higher  A very strong positive correlation  
 +.50 to +.69  A substantial positive correlation  
 +.30 to +.49  A moderate positive correlation  
 +.10 to +.29  A low positive correlation  
 +.01 to +.09  A negligible positive correlation  
 .00  No correlation  
 -.01 to -.09  A negligible negative correlation  
 -.10 to -.29  A low negative correlation  
 -.30 to -.49  A moderate negative correlation  
 -.50 to -.69  A substantial negative correlation  
 -.70 or lower  A very strong negative correlation  
Adapted from Davis (1971). 
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Results and Discussion 

Observed Flowering Dates 

Observed flowering dates of some ornamental cultivars were different from the 

expected flowering dates as described in the cultivar descriptions supplied by the seed 

company (Table 2.4).  ‘Sundance Kid’, ‘Soraya’, ‘Sunny’, ‘Velvet Queen’, and ‘Autumn 

Beauty’ flowered earlier than expected; photoperiod and temperature may have had an 

effect.  The effect of photoperiod on flowering of ‘Sundance Kid’ and ‘Soraya’ has been 

reported (Pallez et al., 2002; Yañez et al., 2005).  ‘Sundance Kid’ flowered much earlier 

(46 days) in this study under 14-hour days than as expected.  In another study, ‘Sundance 

Kid’ was grown in a greenhouse and was determined to be day-neutral, with no 

differences in days to flowering (66 and 65 days) with 8-, 12-, and 16-hour photoperiods 

and temperatures at 22/15°C day/night (Pallez et al., 2002).  Based on the results of this 

study and Pallez et al. (2002), ‘Sundance Kid’ may not be day-neutral.  Since flowering is 

hastened with increasing temperatures (Roberts and Summerfield, 1987), then another 

reason ‘Sundance Kid’ flowered much earlier than expected in this study than as reported 

in Pallez et al. (2002) is that it was field-grown under warmer temperatures than the 

temperatures in the greenhouse environment in their study.  ‘Soraya’ flowered in 56 days 

under approximately 14-hour days, with temperatures ranging from 19 to 35°C in this 

study.  ‘Soraya’ flowered in 77 days under 16-hour days and in 47 days under 11.5-hour 

days, with temperatures ranging from about 18 to 40°C in a greenhouse study (Yañez et 

al., 2005).  Based on the results of this study and Yañez et al. (2005), ‘Soraya’ appears to 

flower earlier under shorter days. ‘Velvet Queen’ and ‘Autumn Beauty’ flowered 41 and 
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46 days earlier than their expected flowering dates.  With a sowing date of May 16, the 

two cultivars flowered in late June and early July.  Many florists indicated in personal 

conversations and in their comments in the Sunflower Cultivar Survey that they liked 

‘Velvet Queen’ and ‘Autumn Beauty’ for floral arrangements marketed in the late 

summer and fall.  The actual flowering dates in this study for the two cultivars might not 

be the optimum season to market them.  The sowing date for ‘Velvet Queen’ and 

‘Autumn Beauty’ is important for a cut flower grower in the Lubbock area to consider so 

that they may be harvested when they are most marketable.  

  Table 2.4. Expected and observed days to flowering (DTF) and flowering dates (FD) of 
16 sunflower cultivars sown May 16, 2006. 
 DTF  FD 
Cultivar Expected Observed  Expected Observed 
Pro Cut Bicolorz 50-60 44 July 5-15 June 29 
615Ay 54 49 July 9 July 4 
403Ay 55 54 July 10 July 9 
S672y 56 51 July 11 July 6 
636y 56 54 July 11 July 9 
757Cy 57 54 July 12 July 9 
105Ay 58 57 July 13 July 12 
S678y 58 54 July 13 July 9 
660CLy 60 56 July 15 July 11 
Sundance Kidz 60 46 July 15 July 1 
Sunrich Goldz 60-70 58 July 15-25 July 13 
Sunbrightz 70-80 70 July 25-August 4 July 25 
Sorayaz 77-91 56 August 1-15 July 11 
Sunnyz 80 65 August 4 July 20 
Velvet Queenz 90-110 44 August 4-Sept 3 June 29 
Autumn Beautyz 90-110 49 August 4-Sept 3 July 4 
zJohnny’s Selected Seeds 
yTriumph Seed Company 
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The photoperiod and temperatures under which the cultivars in this study were 

grown must have been different from the photoperiod and temperatures of the location of 

the seed producer.  Although not studied, the average maximum daily temperature was 

35°C, and the average minimum daily temperature was 19°C in Lubbock during May, 

June, and July 2006.  Since photoperiod and average temperatures vary throughout the 

United States, data collected from regional field trials of sunflower cultivars would be 

beneficial to cut flower growers.            

Sunflower Cultivar Survey 

Florists.  The ratings of the 16 cultivars for each of the 10 florists appear in Table 

2.5 and are coded by number to keep anonymity.  Florist No. 2 rated all of the cultivars 

the highest rating of “Definitely would use for sale,” indicating that this florist may be 

receptive to new or different sunflower cultivars.  Florist No. 7 was the only florist giving 

the lowest rating to all agronomic cultivars.  
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Table 2.5. Ratings of the 16 sunflower cultivars, by floristz. 
 Cultivars 
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1 4 2 4 3 1 3 1 4 3 4 4 4 4 4 4 4 
2 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
3 4 2 4 2 3 4 1 4 3 4 4 4 4 3 4 3 
4 3 2 4 2 2 4 1 2 2 3 4 4 4 2 4 3 
5 4 4 4 3 3 4 1 2 4 1 4 4 4 4 4 3 
6 2 1 2 2 2 3 1 1 3 1 4 4 3 4 3 3 
7 4 1 1 1 1 1 1 1 1 1 3 4 4 1 4 4 
8 4 3 4 2 4 4 1 2 2 4 4 3 4 3 4 4 
9 4 4 4 4 4 4 3 3 3 4 4 4 4 3 4 4 
10 4 4 3 3 2 2 4 3 2 2 4 4 4 4 4 3 
zRating Scale: 4= “Definitely would use for sale” 3= “Maybe would use for sale”   
2= “Maybe would NOT use for sale” 1= “Definitely would NOT use for sale” 

Mean ratings of the 16 sunflower cultivars rated by florists appear in Table 2.6.  The 

overall mean of the 16 cultivar ratings given by the florists was 3.2.  This indicates that 

on average, florists chose more “Maybe would use for sale” or “Definitely would use for 

sale” responses for the cultivars than other possible responses.  The mean of the eight 

ornamental cultivar ratings was 3.6.  The mean of the eight agronomic cultivar ratings 

was 2.7, lower than that of the ornamental cultivars.  The agronomic cultivars mostly had 

large inflorescences and stems and were yellow in color.  Some florists commented that 

many of the agronomic cultivars’ inflorescences were too large or had ray florets that 

were too long, which could explain why the agronomic cultivars had a lower overall 
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mean rating.  Cultivars receiving the highest rating were ‘Soraya’, ‘Sunbright’, ‘Sunrich 

Gold’, and ‘Velvet Queen’ (Table 2.5), all ornamental cultivars with varying in size and 

color.  ‘Soraya’ has a smaller head and stem and is golden in color.  ‘Sunbright’ is 

considered a larger, “traditional” sunflower with the common yellow ray florets and a 

dark center.  ‘Sunrich Gold’ has golden ray florets and a bright green center.  ‘Velvet 

Queen’ has a smaller head and stem and has dark red ray florets and a dark center.  

Florists’ comments about these top-rated cultivars were that they liked the colors and the 

fullness of the petals, though the colors of the top-rated cultivars were not similar.  The 

small standard deviation for the top-rated cultivars indicates the florists’ ratings for these 

cultivars had less variance.  If a cultivar’s rating was less than 2.5, then more “Maybe 

would NOT use for sale” and “Definitely would NOT use for sale” responses were 

chosen than “Maybe would use for sale” and “Definitely would use for sale” responses.  

The only cultivar of the 16 that the florists gave a rating of less than 2.5 was ‘105A’, an 

agronomic cultivar.  The florists described ‘105A’ as “wild,” “old,” and “damaged.”  

‘Sundance Kid’, the lowest-rated ornamental cultivar was described as “thin” and “weak” 

and having “sparse petals.”  The larger standard deviation of the lower-rated cultivars 

indicates the florists’ ratings had more variance, with some giving higher or lower ratings 

of the cultivars.  Among the florists’ negative comments that the stem diameter looked to 

be too large for general floral use on ‘403A’, ‘636’, ‘S678’, ‘660CL’, ’Sunrich Gold’, 

‘Sunbright’, and ‘Sunny’, both agronomic and ornamental cultivars.  A recent study 

which evaluated sunflower cultivars for cut flower field production revealed similar 

results (Sloan and Harkness, 2006).  Stem diameter was a concern of florists for 
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ornamental and agronomic cultivars; management techniques, such as pinching seedlings 

or increasing planting density, could be used to decrease stem diameter.   

Table 2.6. Florists’ mean ratings of 16 sunflower cultivars, ranked from highest to 
lowest.  
Cultivar Ratingz,y SD 
Soraya 3.9 ± 0.3 
Sunbright 3.9 ± 0.3 
Sunrich Gold 3.9 ± 0.3 
Velvet Queen 3.9 ± 0.3 
Pro Cut Bicolor 3.7 ± 0.7 
Autumn Beauty 3.5 ± 0.5 
403A 3.4 ± 1.1 
757C 3.3 ± 1.1 
Sunny 3.2 ± 1.0 
Sundance Kid 2.8 ± 1.4 
615A 2.7 ± 1.3 
660CL 2.7 ± 0.9 
636 2.6 ± 1.2 
S672 2.6 ± 1.0 
S678 2.6 ± 1.2 
105A 1.8 ± 1.3 
zRating scale: 4= “Definitely would use for sale” 3= “Maybe would use for sale”  
2= “Maybe would NOT use for sale” 1= “Definitely would NOT use for sale” 
yn= 10   
 

Florists also provided demographic information.  Sixty percent of florists 

estimated their average customers’ annual income level was more than $50,000 

(Appendix A), indicating the majority of florists’ customers may purchase cut flowers 

because they may have a disposable income.  Seventy percent of florists indicated the 

average purchase amount for walk-in customers was $20- $50 (Appendix A).  Among cut 

flower products in that price range include 6 roses in a vase for $41.95 or small, mixed 

arrangements in a vase for $36.95 (Telefora®, 2006).  Sunflowers could be incorporated 

into floral arrangements that sell in the $20-$50 price range.  Half of the florists indicated 



Texas Tech University, Kara Howard, May 2007 

23 

the main reasons or uses of the majority of fresh-cut flowers sold were birthdays and 

anniversaries (Appendix A); the other half indicated other reasons or uses such as for 

weddings and parties, sympathy gifts, or home décor.  The majority of florists indicated 

that 4-6 employees work at their floral business (Appendix A).  All florists indicated they 

currently sold fresh-cut sunflowers, and half indicated they most often use sunflowers in 

a garden-style arrangement (Appendix A).  A garden-style arrangement is a casual floral 

design which utilizes many cut flower species for a freshly-picked from the garden 

design.  Additional florist demographic information would be beneficial for cut flower 

growers, such as if they would be willing to buy or prefer to buy cut flowers from a local 

grower.  Florists could be asked if they consider their business a “traditional” florist, 

selling typical floral designs, or a “high-end” florist, catering to customers with more 

discriminating styles. 

Correlations existed among some survey responses.  Florists’ ratings for ‘615A’, a 

large, yellow, agronomic sunflower, had a substantial positive correlation with their 

average customers’ annual income level (r = 0.653).  Florists with customers with higher 

income levels could be considered “high-end” florists, focusing on the latest design 

trends and using new or different cut flowers.  This correlation may indicate that “high-

end” florists may be more receptive to new or different sunflower cultivars.  Florists’ 

ratings for ‘Pro Cut Bicolor’, ‘Soraya’, and ‘Velvet Queen’ had very strong positive 

correlations between them (r = 0.885).  ‘Pro Cut Bicolor’ is an ornamental cultivar with 

yellow and red ray florets and a dark center.  ‘Soraya’ is an ornamental cultivar with a 

smaller head and stem and golden ray florets.  ‘Velvet Queen’ is also an ornamental 
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cultivar with a smaller head and stem but has dark red ray florets and a dark center.  All 

are ornamental cultivars, but they are not similar in appearance or considered 

“traditional” sunflowers. 

Students.  The mean ratings of the 16 cultivars given by students appear in Table 

2.7.  The overall mean of the 16 cultivar ratings given by the students was 2.6.  This 

indicates the students chose more “Maybe would buy” and “Definitely would buy” 

responses than other possible responses.  Students gave ‘Sunrich Gold’, an ornamental 

cultivar with golden ray florets and a bright green center, the highest mean rating of 3.2.  

Cultivars with the next highest ratings varied in inflorescence size and color; students’ 

high-rated cultivars were similar to the florists’ high-rated cultivars.  If the mean rating 

was less than 2.5, then more “Maybe would NOT buy” and “Definitely would NOT buy” 

responses were chosen than other possible responses.  Five cultivars were given a rating 

of 2.5 or less: ‘615A’, ‘660CL’, ‘636’, ‘Sundance Kid’, and ‘105A’; all are agronomic 

cultivars except ‘Sundance Kid’.  Students’ comments about ‘Sundance Kid’ were that it 

looked “ugly,” “too thin,” and “weak.”  Students’ comments about the agronomic, low-

rated cultivars were that they were “boring- all one color,” had a “center too large,” and 

“not healthy.” 
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Table 2.7. Students’ mean ratings of 16 sunflower cultivars, ranked from highest to 
lowest.   
Cultivar Ratingz,y SD 
Sunrich Gold 3.2 ± 0.9 
Pro Cut Bicolor 3.1 ± 0.8 
Soraya 2.9 ± 0.9 
Sunbright 2.9 ± 1.1 
S678 2.8 ± 0.9 
Autumn Beauty 2.7 ± 1.2 
Velvet Queen 2.7 ± 1.2 
403A 2.6 ± 0.9 
757C 2.6 ± 1.0 
S672 2.6 ± 0.9 
Sunny 2.5 ± 1.1 
615A 2.4 ± 1.0 
660CL 2.4 ± 0.9 
636 2.2 ± 1.1 
Sundance Kid 1.7 ± 0.9 
105A 1.5 ± 0.9 
zRating scale: 4= “Definitely would buy” 3= “Maybe would buy” 2= “Maybe would 
NOT buy” 1= “Definitely would NOT buy” 
yn= 207 
   

Students answered demographic questions on the survey.  Of the 207 student 

respondents, 49% were female and 51% were male (Appendix A), with most students 

between the ages of 18 and 23 (Appendix A).  About 44% of the students indicated the 

location of their youth was a rural area (Appendix A), but 60% of the students did not 

have a farm or ranch background (Appendix A).  Questions were asked about the 

students’ buying habits of cut flowers in general.  About 38% indicated they bought 

fresh-cut flowers 2-4 times per year (Appendix A).  Students indicated they purchased 

fresh-cut flowers primarily for birthdays and anniversaries (Appendix A).  Students also 
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indicated they buy most of their fresh-cut flowers from grocery stores, but they indicated 

they would prefer to purchase fresh-cut flowers from a florist (Table 2.8).     

Table 2.8. Actual and preferred location of students’ fresh-cut flower purchases. 
 Percentz  
Response Actual Preferred Percent Change 
Florists 38.2 59.9 + 57 
Grocery stores 43.5 13.0 - 70 
Farmers markets 3.9 7.7 + 97 
Mail-order 1.9 1.0 - 47 
Direct from farm/grower 0.5 9.2 + 17 
I don’t buy flowers 12.1 9.2  
zn= 207 

The reason students buy cut flowers from grocery stores more than other locations could 

be students probably visit grocery stores on a regular basis to buy other items.  Also, cut 

flowers might just be an “impulse buy” at the grocery store.  If a student was to buy cut 

flowers from a florist, he might have planned the cut flower purchase.  The locations, 

“Farmers markets” and “Direct from farm/grower,” had positive percent change.  It could 

be cut flowers purchased directly from the grower at farmers markets or direct from the 

farm are perceived as fresher or that students would prefer to buy from local growers.  If 

they were given the opportunity, some would prefer to buy directly from the grower.  

About half of the students indicated they buy both flower arrangements and individual 

flowers by the stem (Appendix A).  Cut sunflowers could be marketed by growers either 

way, providing both options to students.  About 48% of students indicated they had not 

received fresh-cut flowers as a gift in the past year (Appendix A).  Questions were asked 

specifically about fresh-cut sunflowers.  Almost 37% of students chose home décor use 

as the primary use when purchasing fresh-cut sunflowers, followed by birthdays and 
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anniversary gifts at 23.2% (Appendix A).  Since home décor was the top choice for cut 

sunflower use, sunflowers could be marketed more for interior design rather than 

traditional gift arrangements.  Fresh-cut sunflowers were purchased by 23.2% of the 

students in the last year (Appendix A). 

 Correlations existed among some survey responses.  A substantial positive 

correlation (r = 0.677) exists between the two cultivars that had a dark red color, ‘Velvet 

Queen’ and ‘Autumn Beauty,’ which indicates students giving a high rating to one of 

these cultivars usually gave a high rating to both cultivars.  Sunflowers with darker colors 

appealed to some students, while they did not to others.  A very strong negative 

correlation (r = -0.722) existed between the students’ gender and the frequency of 

receiving fresh-cut flowers.  Females were more likely to be receivers of fresh-cut 

flowers, probably because cut flowers are usually marketed as gifts for women.  A 

moderate negative correlation (r = -0.326) existed between the students’ gender and the 

frequency of buying fresh-cut flowers.  Females were more likely to be fresh-cut flower 

buyers as well.   
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CHAPTER III 
POSTHARVEST LIFE 

Introduction 

Literature Review 

Postharvest Life of Cut Flowers.  Postharvest life of cut flowers begins when 

stems are harvested from the plant.  Postharvest life is measured in days and is terminated 

when the cut flower senesces.  Acceptable postharvest life is desired in a marketable cut 

flower (Kelly, 1991).  The floral industry standard of acceptable postharvest life is 10 

days (Gast, 1995).   

Factors which affect postharvest life of cut flowers include cultivar, growing 

conditions, maturity, temperature, carbohydrate supply, light, water supply, water quality, 

ethylene, growth tropisms, and disease (Nell and Reid, 2000).  Vase solutions, such as 

rehydration solutions, pulse treatments, bud opening solutions, tinting solutions, and 

floral preservatives are widely used in the floral industry and generally contain a sugar as 

a carbohydrate source and a biocide to control microbe growth (Nell and Reid, 2000).  

Floral preservative is commonly used to determine postharvest life of cut flowers. 

Imported cut flowers shipped from overseas make up the majority of U.S. cut 

flower sales.  Imported cut flowers have to be packed and shipped long distances.  In 

contrast, U.S. growers are geographically closer to domestic cut flower markets than 

overseas growers.  Since domestic growers are geographically closer to markets, they 

have the advantage of marketing locally-grown cut flowers that are fresher and possibly 

have a longer postharvest life when compared to imported cut flowers.  Providing fresher 
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cut flowers with a longer postharvest life might allow U.S. cut flower growers to stay 

competitive with overseas growers (Armitage and Laushman, 2003).    

Postharvest Life of Cut Sunflowers.  Postharvest life of some ornamental 

sunflower cultivars has been evaluated, with differences found among cultivars and vase 

solutions (Dole, 2005; Gast, 1995).  Many sunflower cultivars exist, and the postharvest 

life of each is unknown.  Postharvest life of agronomic sunflower cultivars has not been 

reported.   

Objective 

This study aims to evaluate the postharvest life of 16 ornamental and agronomic 

sunflower cultivars when kept in two vase solutions. 

Materials and Methods 

Plant Material 

Florists in Lubbock, Texas were asked in a December 2005 survey to evaluate 55 

flower species they would like to have available as a locally-grown cut flower.  Ten 

florists in this study selected sunflower as a species they would like to have available as a 

cut flower; therefore sunflower was chosen for this study.  Since sunflower for cut flower 

use was a top response by Lubbock florists, it is grown in the Lubbock area as an 

agronomic crop, and seed is produced by a local seed company, this study focused on 

field production rather than greenhouse production of cut sunflowers.   
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Cultivars selected for this study are listed in Table 3.1.  Seeds of eight ornamental 

sunflower cultivars were obtained from Johnny’s Selected Seeds (Winslow, Maine), a 

mail-order seed company which markets seeds to home gardeners and specialty growers.  

Seeds of eight agronomic sunflower cultivars were obtained from Mr. Joseph Legako of 

Triumph Seed Company (Ralls, Texas), a local company that markets oilseed and 

confectionary sunflower seed.   

Table 3.1. Sunflower cultivars and seed sources used in this study. 
Ornamental Cultivarsz Agronomic Cultivarsy 

Autumn Beauty 105A 
Pro Cut Bicolor 403A 
Soraya 615A 
Sunbright 636 
Sundance Kid 660CL 
Sunny 757C 
Sunrich Gold S672 
Velvet Queen S678 
zJohnny’s Selected Seeds (Winslow, Maine) 
yTriumph Seed Co. (Ralls, Texas) 
 

Field Plots 

Seeds of the 16 cultivars were sown May 16, 2006 at the Texas Tech University 

Quaker Street Research Farm in Lubbock, Texas.  Prior to sowing, the field was sprayed 

with Treflan™ (Dow Agrosciences, Calgary, Alberta) to control weeds, was listed, and 

beds were shaped to 1.0 m centers.  Plots were hand-planted in a completely randomized 

block design with three blocks.  Spacing within plots was 30.5 cm; plots were planted 

every other row to allow room for harvesting.  Blocks were separated by 3.1 m.  Two 

furrow irrigations supplemented rainfall.  Daylength in May- July was approximately 14 
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hours.  Average maximum daily temperature was 35°C, and the average minimum daily 

temperature was 19°C.   

Cut Sunflower Harvest 

When possible, 24 stems of each of the 16 cultivars were harvested.  All stems 

were harvested when ray florets had lifted 45º off the head (Yañez et al., 2005).  So that 

the stems would reach the bottom of a 19 L bucket, stems were cut with hand pruners 45 

cm long when possible.  Immediately after harvesting a stem, an identification tag was 

placed around the stem.  Cultivar name, harvest date, and block number were included on 

the identification tags.  The tagged stems were placed into buckets filled with double-

distilled (DD) water.  Before stems were transported to the Texas Tech University lab, 

the stems were taken out of the DD water bucket and placed horizontally into a dry, 

plastic storage container.  Transport time to the lab was approximately 15-30 minutes. 

Postharvest Treatments 

Once in the lab, existing identification tags on harvested stems were labeled with 

the appropriate replication number and stems were divided into two postharvest treatment 

groups.  Postharvest treatments were floral preservative (Floralife® Crystal Clear™ 

Fresh Flower Food, Walterboro, SC) or DD water.  Stems were re-cut to 13 cm in length, 

and all leaves were stripped from the stem.  Stems were placed in anchored foam cups 

containing their assigned postharvest treatment.  Postharvest treatments were added to the 

foam cups as needed to maintain 250 ml throughout the length of the postharvest life.  

Postharvest life was measured in days.  Postharvest life was recorded as terminated when 
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visual signs of flower senescence appeared: petal wilting, petal curling, or petal drop 

(Mensuali-Sodi and Ferrante, 2005).  Environmental conditions in the lab were monitored 

with a HOBO® (Onset Computer Corp., Poccaset, MA).  Conditions in the lab were 8-

hours of light (83 lum/ft²), 35-54% relative humidity, and 20-30ºC temperature.   

Data Analysis 

A completely randomized block design with three blocks was used.  Treatments 

were arranged in a 2 x 16 factorial, with 2 postharvest treatments (floral preservative and 

DD water) and 16 sunflower cultivars.  The null hypothesis was that there would be no 

difference in postharvest life among cultivars.  Interaction effects were evaluated with 

analysis of variance (ANOVA) using PROC GLM (SAS Institute, Cary, N.C.); Duncan’s 

multiple range test (P ≤ 0.05) was the post hoc test used to separate cultivar postharvest 

life means. 

Results and Discussion 

Postharvest Treatments 

The interaction of cultivar × postharvest treatment was significant (Table 3.2).  

Since the interaction is significant, conclusions about the main effects of cultivar and 

postharvest treatment cannot be made.  The postharvest life of a cultivar depends on 

which postharvest treatment was used.  The interaction of cultivar × postharvest 

treatment was a quantitative interaction.  Floral preservative either had no effect or 

increased postharvest life when compared to DD water; floral preservative did not have a 
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negative effect on postharvest life of any tested cultivar.  Means of postharvest life were 

compared to determine differences in postharvest life between postharvest treatments and 

cultivars.  Postharvest life for all cultivars in both postharvest treatments is listed from 

longest to shortest in Table 3.3.  

Table 3.2. ANOVA of 16 sunflower cultivars kept in two postharvest treatments. 
Source df Sum of 

Squares 
Mean 
Square 

F 
value 

Pr > F 

Block 2 24.408034 12.204017 2.72 0.0673 
Cultivar 15 1211.90918 80.793945 18.00 <.0001 
Postharvest Treatment 1 589.702161 589.70216 131.39 <.0001 
Cultivar × Postharvest Treatment 15 196.836387 13.122426 2.92 0.0002* 
*Significant at P = 0.05. 
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Table 3.3. Postharvest life of 16 sunflower cultivars kept in floral preservative (FP) or 
double-distilled water (W). 
Cultivar Treatment Cultivar Use Postharvest Life (days)z,y 
105A FP agronomic 16.3 a 
Sunny FP ornamental 15.1 ab 
Sunbright FP ornamental 14.8 ab 
Sunrich Gold FP ornamental 14.7 ab 
105A W agronomic 14.5 ab 
615A FP agronomic 13.6 bc 
Velvet Queen FP ornamental 13.5 bc 
Sunrich Gold W ornamental 12.6 cd 
403A FP agronomic 12.5 cd 
636 FP agronomic 12.5 cde 
S678 FP agronomic 12.3 cdef 
Soraya FP ornamental 12.3 cdef 
660CL FP agronomic 12.2 cdefg 
S672 FP agronomic 11.8 cdefgh 
S678 W agronomic 11.8 cdefgh 
Sunny W ornamental 11.3 defghi 
Sundance Kid FP ornamental 11.3 defghi 
636 W agronomic 11.0 defghi 
403A W agronomic 10.6 defghi 
660CL W agronomic 10.4 efghi 
Pro Cut Bicolor FP ornamental 10.4 efghi 
S672 W agronomic 10.3 fghij 
757C FP agronomic 10.2 ghij 
Sunbright W ornamental 10.1 hij 
Sundance Kid W ornamental 10.0 hij 
615A W agronomic 10.0 hij 
Velvet Queen W ornamental 9.9 hij 
Autumn Beauty FP ornamental 9.8 hij 
Autumn Beauty W ornamental 9.4 ijk 
Pro Cut Bicolor W ornamental 8.3 jk 
Soraya W ornamental 7.8 k 
757C W agronomic 5.1 l 
zMeans without a common letter differ (P < 0.05) using Duncan’s multiple range test 
yn= 10 to 12 
 

Postharvest life of the 16 cultivars ranged from 5 to 16 days, similar to results of 

Gast (1995).  A postharvest life of 10 days is acceptable in the floral industry (Gast, 
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1995), and most cultivars met or exceeded this when kept in either treatment.  All 

cultivars not meeting the 10-day mark were kept in DD water; ‘Autumn Beauty’ did not 

meet the 10-day mark in either postharvest treatment.   

Floral preservative had an effect on the postharvest life of ‘Pro Cut Bicolor’, 

‘615A’, ‘757C’, ‘Sunrich Gold’, ‘Sunbright’, ‘Soraya’, ‘Sunny’, and ‘Velvet Queen’.  

Overall, floral preservative increased postharvest life of these cultivars by 2.5 days.  Dole 

(2005) reported similar for two sunflower cultivars not included in this study; postharvest 

life of ‘Orange Queen’ and ‘Pro Cut Red/Lemon Bicolor’ was increased 2-3 days when 

kept in another floral preservative (Chrysal Professional #2 Processing Solution, Miami, 

FL). 

Since the interaction between cultivar × postharvest treatment was significant, 

conclusions cannot be made about the main effects, cultivar and postharvest treatment.  

For example, it cannot be concluded that ornamental cultivars had a longer overall 

postharvest life than agronomic cultivars or vice versa, or that floral preservative 

increased postharvest life more than DD water for the cultivars.  Since not all cultivar 

means of postharvest life were significantly different, then a recommendation to keep cut 

sunflowers in floral preservative cannot be made.  Purchasing floral preservative for cut 

sunflowers might not be economically justified for a consumer even if postharvest life is 

lengthened, because consumers probably do not know which cultivar they are buying, 

and results of this study indicate that floral preservative does not have an effect on all 

cultivars.  However, it is likely that all cut flowers at a floral business are kept in floral 

preservatives, and since floral preservative did not have any negative effect on the 
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postharvest life of the cultivars in this study, a floral business might consider continuing 

the practice of keeping cut sunflowers in floral preservative.  The cost of floral 

preservative would need to be considered for a consumer or floral business to justify 

keeping cut sunflowers in floral preservative.  It might be beneficial for consumers and 

floral businesses to know which sunflower cultivars they have, since floral preservative 

significantly increased postharvest life in some cultivars. 
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CHAPTER IV 
CONCLUSIONS 

Consumer Preference 

The mean ratings of the 16 cultivars given by the florists and students appear in 

Table 4.1.  Florists gave higher ratings for cultivars than students, with two exceptions: 

‘S672’ and ‘S678’.  Students indicated that these cultivars had “full petals” and was 

“bright.”  The overall mean rating for the 16 cultivars given by florists was 3.2, while the 

student overall mean rating was 2.6.  This may indicate florists were more receptive to 

new or different cultivars than students.  Another reason could be since florists are 

working in the floral business, they may generally like cut flowers more than students do.   

When the florist and student responses are combined, the mean rating of 

ornamental cultivars (3.2) was greater than when compared to the mean rating of 

agronomic cultivars (2.6), but agronomic cultivars were rated in the top half by both 

florists and students.  Both groups rated some of the same cultivars highly.  Although 

ornamental cultivars received higher ratings overall, some agronomic cultivars received 

high ratings as well.  The top-rated cultivars were variable in their sizes and colors, 

indicating that the “traditional” yellow sunflower is not the only favored cultivar.  

Consumers are accepting of sunflower cultivars that are considered “non-traditional” with 

different colors.  

The correlation that exists between the florists that gave ‘615A’ a high rating and 

their customers’ average annual income may indicate that “higher-end” florists are more 

receptive to new or different sunflower cultivars.  Growers of agronomic or less-
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traditional field-grown cut sunflowers might benefit from focusing on marketing to 

“high-end” florists.      

Table 4.1. Mean ratings given by florists and students of 16 sunflower cultivars, 
ranked from highest to lowest. 

Floristsz,y  Studentsx,w 

 Cultivar   Ratingv    Cultivar Ratingv 
Soraya 3.9    Sunrich Gold 3.2  
Sunbright 3.9    Pro Cut Bicolor 3.1  
Sunrich Gold 3.9    Soraya 2.9  
Velvet Queen 3.9    Sunbright 2.9  
Pro Cut Bicolor 3.7    S678 2.8  
Autumn Beauty 3.5    Autumn Beauty 2.7  
403A 3.4    Velvet Queen 2.7  
757C 3.3    757C 2.6  
Sunny 3.2    403A 2.6  
Sundance Kid 2.8    S672 2.6  
615A 2.7    Sunny 2.5  
660CL 2.7    660CL 2.4  
S672 2.6    615A 2.4  
S678 2.6    636 2.2  
636 2.6    Sundance Kid 1.7  
105A 1.8    105A 1.5  
zn= 10 
yFlorists responded if they would use the cultivar for sale 
xn= 207 
wStudents responded if they would buy the cultivar 
vRating Scale: 4= “Definitely would use for sale/buy” 3= “Maybe would use for 
sale/buy” 2 = Maybe would NOT use for sale/buy” 1= “Definitely would NOT use 
for sale/buy” 
 

 

 
Postharvest Life 

When kept in floral preservative, all cultivars except ‘Autumn Beauty’ met or 

exceeded a postharvest life of 10 days, the floral industry standard.  All cultivars except 

‘Autumn Beauty’, ‘Pro Cut Bicolor’, ‘Soraya’, ‘Velvet Queen’, and ‘757C’ met or 



Texas Tech University, Kara Howard, May 2007 

41 

exceeded a postharvest life of 10 days when kept in DD water.  Most sunflower cultivars 

in this study would be marketable as cut flowers, based on postharvest life. 

Floral preservative had an effect on postharvest life of ‘Pro Cut Bicolor’, ‘615A’, 

‘757C’, ‘Sunrich Gold’, ‘Sunbright’, ‘Soraya’, ‘Sunny’, and ‘Velvet Queen’.  Floral 

preservative lengthened postharvest life an average of 2.5 days.  A floral business with 

cut sunflowers might determine if the cost of floral preservative can be justified based on 

which cultivars used or simply by avoiding changing the practice of using floral 

preservative if already used for other cut flowers.   

Overall Conclusions 

Sunflower is well-suited for field production and adapted to many regions of the 

United States.  Field production of fresh-cut sunflowers has advantages over greenhouse 

production.  Plants must be provided with sufficient light, water, nutrients, and growing 

area; all of which are available in greenhouses and in the field, but less capital and labor 

is required in field production.  Field production of cut sunflowers would be easier for a 

grower to start rather than greenhouse production.  Ornamental and agronomic sunflower 

cultivars used in this study were able to be field-grown and produce inflorescences 

suitable for harvesting as a cut flower, but some ornamental cultivars in this study did not 

flower at expected flowering dates as provided by the seed company.  The earlier 

flowering could be contributed to the warmer temperatures and shorter daylength under 

which they were grown.  All agronomic cultivars flowered near their expected flowering 

dates, since the dates were based on local flowering dates.  Further research is needed to 
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determine the effects of photoperiod and temperature on flowering of sunflower cultivars.  

Cultivar flowering date must be considered by a cut sunflower grower when scheduling 

planting and harvesting dates.  Some sunflower cultivars may be more marketable during 

specific seasons.  Flowering dates provided by the seed company may not always apply 

to the location of the cut sunflower grower.   

The incorporation of field-grown cut sunflowers as an alternative crop on a farm 

might contribute to the diversity and sustainability of a farm, by increasing biodiversity 

and utilizing alternative marketing strategies.  Some students indicated in the survey 

buying cut flowers directly from the farm or grower was a preferred location to buy cut 

flowers.  On-farm cut flower sales might be an alternative marketing strategy for cut 

flower growers.       

A potential niche market exists in the Lubbock area for field-grown, fresh-cut 

sunflowers.  Marketable cut sunflowers have high consumer preference and an acceptable 

postharvest life.  Some cultivars in this study may be more marketable than others, based 

on the consumer preference mean ratings and postharvest life study results.  Florist and 

student mean ratings and postharvest life in the two postharvest treatments for each 

sunflower cultivar appear in Table 4.2.  Agronomic cultivars were among the marketable 

cut sunflowers, which might allow them to be grown for the additional use of cut flowers. 
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Table 4.2. Mean rating and postharvest life of 16 sunflower cultivars, ordered by assigned 
number. 
 Ratingz  Postharvest Life (days)y   
Cultivar Usex Florists Students       W FP 
Pro Cut Bicolor O 3.7 3.1 8.3 10.4* 
615A A 2.7 2.4 10.0 13.6* 
403A A 3.4 2.6 10.6 12.5 
S672 A 2.6 2.6 10.3 11.8 
636 A 2.6 2.3 11.0 12.5 
757C A 3.3 2.6 5.1 10.2* 
105A A 1.8 1.5 14.5 16.3 
S678 A 2.6 2.8 11.8 12.3 
660CL A 2.7 2.4 10.4 12.2 
Sundance Kid O 2.8 1.7 10.0 11.3 
Sunrich Gold O 3.9 3.2 13.5 14.7* 
Sunbright O 3.9 2.9 10.1 14.8* 
Soraya O 3.9 2.9 7.8 12.3* 
Sunny O 3.2 2.5 11.3 15.1* 
Velvet Queen O 3.9 2.7 9.9 13.5* 
Autumn Beauty O 3.5 2.7 9.4 9.8 
zRating Scale: 4= “Definitely would use for sale/buy” 3= “Maybe would use for 
sale/buy” 2 = Maybe would NOT use for sale/buy” 1= “Definitely would NOT use for 
sale/buy” 
yW= double-distilled water; FP= floral preservative 
xO= ornamental; A= agronomic 

*Significant at (P < 0.05) using Duncan’s multiple range test. 
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APPENDIX A 

SUNFLOWER CULTIVAR SURVEY AND RESPONSES
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Figure A1.  Institutional Review Board approval letter. 
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A Florist 
100 Main Street 
Lubbock, Texas 79401 
 
 
April 27, 2007 

Dear Florist: 

In December 2005, you and other leading florists in the area, evaluated species of flowers 

that you would like to use in your business.  Since sunflowers were a unanimous choice, I have 

chosen to focus on sunflowers for my thesis topic for a Master of Science degree in Horticulture 

at Texas Tech University.   

The purpose of this letter is to request your input for a consumer preference study of 

these sunflower cultivars.  Consumers will be florists and a sample group of the public.         

Sixteen sunflower cultivars, eight from a mail-order company grown for ornamental use 

and eight from a local seed company and grown for agronomic use, will be included in the study.  

The sunflower cultivars were planted in May and will be field-grown this summer.  Bloom dates 

are as early as the first of July and into August.  Over the course of these harvests, I would like 

for you to tell me if you would sell these different cultivars in your business.  If you have 

questions or comments, please contact me at (806) 681-2406, kara.howard@ttu.edu or Dr. Ellen 

Peffley at (806) 742-2637, ellen.peffley@ttu.edu.  Your participation is greatly appreciated. 
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Sincerely, 

Kara Howard 
M.S. Horticulture candidate  
 

 
Figure A2. Sample letter to florists. 

 
 
 
 

Florist Information Form 
 

 
Name: 
 
Title: 
 
Business Name: 
 
Phone Number: 
 
Email Address: 

 
Best day of the week to evaluate sunflower cultivars: 
 
Best time of day to evaluate sunflower cultivars: 

 
 
 

Figure A3. Florists’ information form. 
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Sunflower Cultivar Survey  

The purpose of this survey is to identify sunflower cultivars that are preferred for cut 
flower use. The information you provide will help cut flower growers, florists, 
wholesalers, and seed companies select cultivars of sunflowers preferred by consumers 
for cut flowers.  
 
We hope you take time to participate in this study. It should take approximately 10 
minutes to complete the web-based questionnaire. Responses you provide will remain 
confidential. Only summarized data will be reported; your name will not be associated 
with your responses or the results of this study.  
 
Participation is voluntary and you have the right to withdraw at any time. No risk to 
physical, psychological, or economic well-being of participants is foreseen.  
 
Thank you for participating in this study. At the end of the survey is a personal invitation 
to a "thank you" function.  
 
If you have any questions about this study, please e-mail Kara Howard at 
kara.howard@ttu.edu or Ellen Peffley at ellen.peffley@ttu.edu, or call (806) 742-2637.  
 
For questions about your rights as a subject or about injuries caused by this research, 
contact the Texas Tech University Institutional Review Board for the Protection of 
Human Subjects, Office of Research Services, Texas Tech University, Lubbock, Texas 
79409, or you can call (806) 742-3884.  
 
Participant Agreement:  
I have read the information described above. I voluntarily agree to participation and 
understand that by clicking “Start Survey!” below, I am consenting to participate in this 
study. This consent form is not valid after August 31, 2006.  

 
 

  
 

 
Copyright ©1999-2007  MarketTools, Inc. All Rights Reserved. 
No portion of this site may be copied without the express written consent of MarketTools, Inc.   

Figure A4. Florists’ online survey instrument. 

http://www.zoomerang.com/index.zgi
http://www.zoomerang.com/index.zgi
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Sunflower Cultivar Survey   

1    
Cultivar 1  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  

2   
Why did you rate Cultivar 1 one this way?  

                  

  
 
Figure A4. Florists’ online survey instrument (cont.). 
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3    
Cultivar 2  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

4   

 

Why did you rate Cultivar 2 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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5    
Cultivar 3 
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

6   

 

Why did you rate Cultivar 3 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
 



Texas Tech University, Kara Howard, May 2007 

52 

 
 

7    
Cultivar 4 
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

8   

 

Why did you rate Cultivar 4 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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9    
Cultivar 5 
(Click on thumbnail to see larger image.)  

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

10   

 

Why did you rate Cultivar 5 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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11    
Cultivar 6 
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

12   

 

Why did you rate Cultivar 6 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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13    
Cultivar 7 
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

14   

 

Why did you rate Cultivar 7 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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15    
Cultivar 8 
(Click on thumbnail to see larger image.)  

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

16   

 

Why did you rate Cultivar 8 this way?  

                  

  
  

Figure A4. Florists’ online survey instrument (cont.). 
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17   

 

 
Cultivar 9  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  

18   

 

Why did you rate Cultivar 9 this way?  

                  

  
 
Figure A4. Florists’ online survey instrument (cont.). 
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19    
Cultivar 10  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

20   

 

Why did you rate Cultivar 10 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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21    
Cultivar 11  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

22   

 

Why did you rate Cultivar 11 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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23    
Cultivar 12  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

24   

 

Why did you rate Cultivar 12 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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25   

 

 
Cultivar 13  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

26   

 

Why did you rate Cultivar 13 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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27    
Cultivar 14  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

28   

 

Why did you rate Cultivar 14 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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29    
Cultivar 15  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

30   

 

Why did you rate Cultivar 15 this way?  

                  

  
 

Figure A4. Florists’ online survey instrument (cont.). 
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31    
Cultivar 16  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT use for sale  
 

 Maybe would NOT use for sale  
 

 Maybe would use for sale  
 

 Definitely would use for sale  
 

  
 
 

32   

 

Why did you rate Cultivar 16 this way?  

                  

 
  

Figure A4. Florists’ online survey instrument (cont.). 
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33    
Please choose the Top 5 sunflower cultivars you would use for sale in 
your floral business. (Please use the assigned Cultivar Number when 
answering the following question.) 
(Click on image below to see a larger image.) 

 
 

#1 Favorite   
#2 Favorite   
#3 Favorite   
#4 Favorite   
#5 Favorite     

 
Figure A4. Florists’ online survey instrument (cont.). 
 

http://www.webpages.ttu.edu/karhowar/images/All Cultivars copy.jpg
http://www.webpages.ttu.edu/karhowar/images/All Cultivars copy.jpg
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34   

 

 
What do you like about your #1 favorite sunflower cultivar for cut 
flower use?  

 
                  

  
 

35   

 

 
What do you NOT like about the sunflower cultivars that did not 
make your Top 5 favorites list?  

 
                  

  
 
 

36   

 

 
What annual income level would you describe most of your 
customers?  

 
 Less than $20,000  

 
 $20,000-$50,000  

 
 More than $50,000  

   
Figure A4. Florists’ online survey instrument (cont.). 
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37    
What is the average purchase amount for walk-in customers?  

 
 Less than $20  

 
 $20-$50  

 
 $50-$100  

 
 More than $100  

 
  

 
 

38   

 

 
For what use are most of your fresh-cut flowers sold for?  

 
 Holidays  

 
 Sympathy  

 
 Birthdays & anniversaries  

 
 Weddings & parties  

 
 Home decor  

 
  

 
Figure A4. Florists’ online survey instrument (cont.). 
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39   

 

 
How many employees work at your floral business?  

 
 1-3  

 
 4-6  

 
 7-10  

 
 More than 10  

 
  

 
 

40    
Do you currently sell fresh-cut sunflowers at your floral business? 

 
 

 Yes  
 

 No  
 

  
 
 

41    
How would you most often use fresh-cut sunflowers in your floral 
business?  

 
 Formal-style designs  

 
 Rustic-style designs  

 
 Contemporary-style designs  

 
 Garden-style designs    

 
Figure A4. Florists’ online survey instrument (cont.). 
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42    

Type your information here. Your responses in this survey will be 
kept confidential.  
 

Name:  
Company:  

Address:  
  

City: 
State:   

 
Zip:      

  

 
 

Thank you for completing the survey!  
 

We're inviting you to the  
End of Season Sunflower Field Day! 

 
You'll find out how your favorite sunflowers were ranked among the other Lubbock florists, plus 

you can see the sunflower plots used for this research.  
 

When: Monday, August 21 9:00-10:00 am 
 

Where: TTU Research Farm (north of 4th St.  
and south of the loop on Quaker St.) 

 
Refreshments will be provided.  

See you there! 
 

Questions? Contact Kara Howard at (806)681-2406 or kara.howard@ttu.edu  
 

 
Copyright ©1999-2007  MarketTools, Inc. All Rights Reserved. 
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Figure A4. Florists’ online survey instrument (cont.). 
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Table A1. Average annual income level of florists’ customers. 
Response Frequency Percent  
Less than $20,000 0 00.0  
$20,000- $50,000 4 40.0  
More than $50,000 6 60.0  
n= 10 

Table A2. Florists’ average purchase amount for walk-in customers. 
Response Frequency Percent  
Less than $20 0 00.0  
$20- $50 7 70.0  
$50- $100 3 30.0  
More than $100 0 00.0  
n= 10 

Table A3.  Main reason/use for fresh-cut flower sales. 
Response Frequency Percent  
Holidays 0 00.0  
Birthdays & anniversaries 5 50.0  
Sympathy 3 30.0  
Weddings & parties 1 10.0  
Home decor 1 10.0  
n= 10 

Table A4.  Number of employees at florist. 
Response Frequency Percent  
One to three 1 10.0  
Four to six 5 50.0  
Seven to ten 2 20.0  
More than ten 1 10.0  
n= 9 

Table A5.  Design styles florists most often use fresh-cut sunflowers in. 
Response Frequency Percent  
Rustic-style 1 10.0  
Contemporary-style 4 40.0  
Garden-style 5 50.0  
Formal-style 0 00.0  
n= 10  



Texas Tech University, Kara Howard, May 2007 

71 

Table A6.  Frequency of responses and ratings of 16 sunflower cultivars by florists. 
Response Frequency Percent Ratingz,y 
    
Pro Cut Bicolor    
Definitely would NOT use for sale 0 0.00  
Maybe would NOT use for sale 1 10.0 3.70± 0.7 
Maybe would use for sale 1 10.0  
Definitely would use for sale 8 80.0  
    
615A    
Definitely would NOT use for sale 2 20.0  
Maybe would NOT use for sale 3 30.0 2.70± 1.3 
Maybe would use for sale 1 10.0  
Definitely would use for sale 4 40.0  
    
403A    
Definitely would NOT use for sale 1 10.0  
Maybe would NOT use for sale 1 10.0 3.40± 1.1 
Maybe would use for sale 1 10.0  
Definitely would use for sale 7 70.0  
    
S672    
Definitely would NOT use for sale 1 10.0  
Maybe would NOT use for sale 4 40.0 2.60± 1.0 
Maybe would use for sale 3 30.0  
Definitely would use for sale 2 20.0  
    
636    
Definitely would NOT use for sale 2 20.0  
Maybe would NOT use for sale 3 30.0 2.60± 1.2 
Maybe would use for sale 2 20.0  
Definitely would use for sale 3 30.0  
 
757C 
Definitely would NOT use for sale 1 10.0  
Maybe would NOT use for sale 1 10.0 3.30± 1.1 
Maybe would use for sale 2 20.0  
Definitely would use for sale 6 60.0  
zRating Scale: 4= “Definitely would use for sale” 3= “Maybe would use for sale”   
2= “Maybe would NOT use for sale” 1= “Definitely would NOT use for sale 
yn= 10 
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Table A6.  Frequency of responses and ratings of 16 sunflower cultivars by florists 
(cont.). 
Response Frequency Percent Ratingz,y 
 
105A 
Definitely would NOT use for sale 7 70.0  
Maybe would NOT use for sale 0 00.0 1.80± 1.3 
Maybe would use for sale 1 10.0  
Definitely would use for sale 2 20.0  
 
S678 
Definitely would NOT use for sale 2 20.0  
Maybe would NOT use for sale 3 30.0 2.60± 1.2 
Maybe would use for sale 2 20.0  
Definitely would use for sale 3 30.0  
 
660CL 
Definitely would NOT use for sale 1 10.0  
Maybe would NOT use for sale 3 30.0 2.70± 0.9 
Maybe would use for sale 4 40.0  
Definitely would use for sale 2 20.0  
 
Sundance Kid 
Definitely would NOT use for sale 3 30.0  
Maybe would NOT use for sale 1 10.0 2.80± 1.4 
Maybe would use for sale 1 10.0  
Definitely would use for sale 5 50.0  
 
Sunrich Gold 
Definitely would NOT use for sale 0 00.0  
Maybe would NOT use for sale 0 00.0 3.90± 0.3 
Maybe would use for sale 1 10.0  
Definitely would use for sale 9 90.0  
 
Sunbright 
Definitely would NOT use for sale 0 00.0  
Maybe would NOT use for sale 0 00.0 3.90± 0.3 
Maybe would use for sale 1 10.0  
Definitely would use for sale 9 90.0  
zRating Scale: 1 = “Definitely would NOT use for sale,” 2 = Maybe would NOT use for 
sale,” 3 = “Maybe would use for sale,” 4 = “Definitely would use for sale” 
yn= 10 
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Table A6.  Frequency of responses and ratings of 16 sunflower cultivars by florists’ 
(cont.). 
Response Frequency Percent Ratingz,y 
 
Soraya 
Definitely would NOT use for sale 0 00.0  
Maybe would NOT use for sale 0 00.0 3.90± 0.3 
Maybe would use for sale 1 10.0  
Definitely would use for sale 9 90.0  
 
Sunny 
Definitely would NOT use for sale 1 10.0  
Maybe would NOT use for sale 1 10.0 3.20± 1.0 
Maybe would use for sale 3 30.0  
Definitely would use for sale 5 50.0  
 
Velvet Queen 
Definitely would NOT use for sale 0 00.0  
Maybe would NOT use for sale 0 00.0 3.90± 0.3 
Maybe would use for sale 1 10.0  
Definitely would use for sale 9 90.0  
 
Autumn Beauty 
Definitely would NOT use for sale 0 00.0  
Maybe would NOT use for sale 0 00.0 3.50± 0.5 
Maybe would use for sale 5 50.0  
Definitely would use for sale 5 50.0  
zRating Scale: 4= “Definitely would use for sale” 3= “Maybe would use for sale”   
2= “Maybe would NOT use for sale” 1= “Definitely would NOT use for sale 
yn= 10 
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Sunflower Cultivar Survey  

Hello all students enrolled in PSS 1411 fall 2006:  
 
I am a candidate for a Master’s of Science in Horticulture and am asking for your help.  
 
The purpose of this survey is to identify sunflower cultivars that are preferred for cut 
flower use. The information you provide will help cut flower growers, florists, wholesalers, 
and seed companies select cultivars of sunflowers preferred by consumers for cut 
flowers.  
 
I hope you take time to participate in this study. It should take approximately 10 minutes to 
complete the web-based questionnaire. Responses you provide will remain confidential. 
Only summarized data will be reported; your name will not be associated with your 
responses or the results of this study.  
 
Participation is voluntary and you have the right to withdraw at any time. No risk to 
physical, psychological, or economic well-being of participants is foreseen.  
 
Thank you for participating in this study.  
 
If you have any questions about this study, please e-mail Kara Howard at 
kara.howard@ttu.edu or Ellen Peffley at ellen.peffley@ttu.edu, or call (806) 742-2637.  
 
For questions about your rights as a subject or about injuries caused by this research, 
contact the Texas Tech University Institutional Review Board for the Protection of Human 
Subjects, Office of Research Services, Texas Tech University, Lubbock, Texas 79409, or 
you can call (806) 742-3884.  
 
Participant Agreement:  
I have read the information described above. I voluntarily agree to participation and 
understand that by clicking “Start Survey!” below, I am consenting to participate in this 
study. This consent form is not valid after October 15, 2006.  
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Figure A5. Students’ online survey instrument. 
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Sunflower Cultivar Survey   

1   

 

 
Cultivar 1  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  

2   

 

Why did you rate Cultivar 1 one this way?  

                  

  
 
Figure A5. Students’ online survey instrument (cont.). 
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3    
Cultivar 2  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

4   

 

Why did you rate Cultivar 2 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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5    
Cultivar 3 
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

6   

 

Why did you rate Cultivar 3 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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7    
Cultivar 4 
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

8   

 

Why did you rate Cultivar 4 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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9    
Cultivar 5 
(Click on thumbnail to see larger image.)  

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

10   

 

Why did you rate Cultivar 5 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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11    
Cultivar 6 
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

12   

 

Why did you rate Cultivar 6 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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13    
Cultivar 7 
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

14   

 

Why did you rate Cultivar 7 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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15    
Cultivar 8 
(Click on thumbnail to see larger image.)  

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

16   

 

Why did you rate Cultivar 8 this way?  

                  

 
  

Figure A5. Students’ online survey instrument (cont.). 
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17   

 

 
Cultivar 9  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  

18   

 

Why did you rate Cultivar 9 this way?  

                  

  
 
Figure A5. Students’ online survey instrument (cont.). 
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19    
Cultivar 10  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

20   

 

Why did you rate Cultivar 10 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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21    
Cultivar 11  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

22   

 

Why did you rate Cultivar 11 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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23    
Cultivar 12  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

24   

 

Why did you rate Cultivar 12 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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25    
Cultivar 13  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

26   

 

Why did you rate Cultivar 13 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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27    
Cultivar 14  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

28   

 

Why did you rate Cultivar 14 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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29    
Cultivar 15  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 
 

30   

 

Why did you rate Cultivar 15 this way?  

                  

  
 

Figure A5. Students’ online survey instrument (cont.). 
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31    
Cultivar 16  
(Click on thumbnail to see larger image.) 

 
 

 Definitely would NOT buy  
 

 Maybe would NOT buy  
 

 Maybe would buy  
 

 Definitely would buy  
 

  
 

 
32   

 

Why did you rate Cultivar 16 this way?  

                  

  
Figure A5. Students’ online survey instrument (cont.). 
  



Texas Tech University, Kara Howard, May 2007 

91 

 
  

33   
Please choose the Top 5 sunflower cultivars you would buy. 
(Please use the assigned Cultivar Number when answering the 
following question.) 
(Click on image below to see a larger image.) 

 
 

#1 Favorite   
#2 Favorite   
#3 Favorite   
#4 Favorite   
#5 Favorite     

 
Figure A5. Students’ online survey instrument (cont.). 
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34   

 

 
What do you like about your #1 favorite sunflower cultivar for cut 
flower use?  

 
                  

  
 
 

35   

 

 
What do you NOT like about the sunflower cultivars that did not 
make your Top 5 favorites list?  

 
                  

  
 
 

36   

 

 
How often do you buy fresh-cut flowers?  

 
 Never  

 
 Once a year  

 
 2-4 times a year  

 
 5 or more times a year  

   
Figure A5. Students’ online survey instrument (cont.). 
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37    
Have you bought fresh-cut SUNFLOWERS in the last year?  

 
 Yes  

 
 No  

 
  

 
 

38   

 

 
Do you buy fresh-cut flowers as an arrangement/bouquet or by the 
stem?  

 
 Arrangement/Bouquet  

 
 By the stem  

 
 Both/Either  

 
 I don't buy flowers  

 
  

 
Figure A5. Students’ online survey instrument (cont.). 
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39   

 

 
How often do you receive fresh-cut flowers from somebody else? 

 
 

 Never  
 

 Once a year  
 

 2-4 times a year  
 

 5 or more times a year  
 

  
 
 

40   

 

 
Where do you buy MOST of your fresh-cut flowers?  

 
 Florists  

 
 Grocery stores  

 
 Farmer's markets  

 
 Mail-order  

 
 Direct from grower/farm  

 
 I don't buy flowers  

 
  

 
Figure A5. Students’ online survey instrument (cont.). 
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41   

 

 
Where would you PREFER to buy your fresh-cut flowers?  

 
 Florists  

 
 Grocery stores  

 
 Farmer's markets  

 
 Mail-order  

 
 Direct from grower/farm  

 
 I don't buy flowers  

 
  

 

 
42    

What is the main reason/occasion that you buy fresh-cut flowers? 
 

 
 Birthdays and anniversaries  

 
 Sympathy  

 
 Holidays  

 
 Weddings and parties  

 
 Home decor  

 
 Thank-you gifts  

 
 I don't buy flowers  

 
  

Figure A5. Students’ online survey instrument (cont.). 
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43    
What is the main reason/occasion you would most likely buy fresh-
cut SUNFLOWERS?  

 
 Birthdays and anniversaries  

 
 Sympathy  

 
 Holidays  

 
 Weddings and parties  

 
 Home décor  

 
 Thank-you gifts  

 
 I don't buy flowers  

 
  

 
 

44    
Please indicate your age range.  

 
 18-23  

 
 24-29  

 
 30-36  

 
 37-42  

 
 43-48  

 
 49-54  

 
 55-65  

 
 Older than 65  

 
Figure A5. Students’ online survey instrument (cont.). 
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45   

 

 
Please select your gender.  

 
 Female  

 
 Male  

 
  

 
 

46    
Please indicate the TTU department of your major. (Choose one 
from the drop-down list.)  
  

    
 
 

47   

 

 
Please select the appropriate location of your youth.  

 
 Urban area  

 
 Suburban area  

 
 Rural area  

 
  

 
 

48   

 

 
Did you grow up on a farm or ranch?  

 
 Yes  

 
 No  

 
 Some  

 
  

Figure A5. Students’ online survey instrument (cont.). 
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49   
Please type your name.  

  
 
 

50   

 

 
Please type your PSS 1411 SECTION NUMBER and LECTURE 
INSTRUCTOR.  

 
  

  

 
 

 
Thank you for completing the survey!  
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Figure A5. Students’ online survey instrument (cont.). 
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Table A7. Gender of students. 
Response Frequency Percent  
Female 101 48.8  
Male 106 51.2  
n= 207 

Table A8. Age range of students. 
Response Frequency Percent  
18-23 193 93.2  
24-29 8 3.9  
30-36 2 1.0  
37-42 1 0.5  
43-48 1 0.5  
49-54 0 0.0  
55-65 2 1.0  
n= 207 

Table A9. Location of students’ youth. 
Response Frequency Percent  
Urban area 38 18.4  
Suburban area 77 37.2  
Rural area 92 44.4  
n= 207 

Table A10.  Frequency of students’ farm or ranch background. 
Response Frequency Percent  
Yes 54 26.1  
No 124 59.9  
Some 29 14.0  
n= 207 

Table A11. Frequency of students’ annual fresh-cut flower purchases. 
Response Frequency Percent  
Never 34 16.4  
Once a year 53 25.6  
2-4 times a year 79 38.2  
5 or more times a year 41 19.8  
n= 207 
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Table A12.  Frequency of students’ annual fresh-cut flower receipt. 
Response Frequency Percent  
Never 100 48.3  
Once a year 43 20.8  
2-4 times a year 54 26.1  
5 or more times a year 10 4.8  
n= 207 
 
Table A13. Location of students’ fresh-cut flower purchases. 
Response Frequency Percent  
Florists 79 38.2  
Grocery stores 90 43.5  
Farmer’s markets 8 3.9  
Mail-order 4 1.9  
Direct from farm/grower 1 0.5  
I don’t buy flowers 25 12.1  
n= 207 
 
Table A14. Location preferred by students for fresh-cut flower purchases. 
Response Frequency Percent  
Florists 124 59.9  
Grocery stores 27 13.0  
Farmer’s markets 16 7.7  
Mail-order 2 1.0  
Direct from farm/grower 19 9.2  
I don’t buy flowers 19 9.2  
n= 207 

Table A15. Students’ fresh-cut flower purchasing forms. 
Response Frequency Percent  
Arrangement/bouquet 62 30.0  
By the stem 13 6.3  
Both/either 100 48.3  
I don’t buy flowers 32 15.5  
n= 207 
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Table A16. Students’ main reason/use for fresh-cut flower purchases. 
Response Frequency Percent  
Birthdays & anniversaries 117 23.2  
Sympathy 4 7.7  
Holidays 17 6.8  
Weddings & parties 4 1.9  
Home décor 30 36.7  
Thank you gifts 12 12.6  
I don’t buy flowers 23 11.1  
n= 207 

Table A17. Students’ most likely reason/use for fresh-cut sunflower purchase. 
Response Frequency Percent  
Birthdays & anniversaries 48 23.2  
Sympathy 16 7.7  
Holidays 14 6.8  
Weddings & parties 4 1.9  
Home décor 76 36.7  
Thank you gifts 26 12.6  
I don’t buy flowers 23 11.1  
n= 207 

Table A18. Students’ fresh-cut sunflower purchase in the last year. 
Response Frequency Percent  
Yes 48 23.1  
No 159 76.8  
n= 207 
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Table A19.  Frequency of responses and ratings of 16 sunflower cultivars by students.   
Response Frequency Percent Ratingz,y 
    
Pro Cut Bicolor    
Definitely would NOT buy 12 5.8  
Maybe would NOT buy 22 10.6 3.09± 0.8 
Maybe would buy 109 52.7  
Definitely would buy 64 30.9  
    
615A    
Definitely would NOT buy 46 22.2  
Maybe would NOT buy 60 29.0 2.41± 1.0 
Maybe would buy 72 34.8  
Definitely would buy 29 14.0  
    
403A    
Definitely would NOT buy 28 13.5  
Maybe would NOT buy 56 27.1 2.59± 0.9 
Maybe would buy 96 46.4  
Definitely would buy 27 13.0  
    
S672    
Definitely would NOT buy 32 15.5  
Maybe would NOT buy 60 29.0 2.57± 0.9 
Maybe would buy 81 39.1  
Definitely would buy 34 16.4  
    
636    
Definitely would NOT buy 70 33.8  
Maybe would NOT buy 47 22.7 2.25± 1.1 
Maybe would buy 59 28.5  
Definitely would buy 31 15.0  
 
757C 
Definitely would NOT buy 36 17.4  
Maybe would NOT buy 50 24.2 2.59± 1.0 
Maybe would buy 83 40.1  
Definitely would buy 38 18.4  
zRating Scale: 4= “Definitely would buy” 3= “Maybe would buy” 2= “Maybe would 
NOT buy” 1= “Definitely would NOT buy” 
yn= 10 
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Table A19. Frequency of responses and ratings of 16 sunflower cultivars by students 
(cont.). 
Response Frequency Percent Ratingz,y 
 
105A 
Definitely would NOT buy 149 72.0  
Maybe would NOT buy 30 14.5 1.47± 0.9 
Maybe would buy 16 7.7  
Definitely would buy 12 5.8  
 
S678 
Definitely would NOT buy 20 9.7  
Maybe would NOT buy 44 21.3 2.78± 0.9 
Maybe would buy 105 50.7  
Definitely would buy 38 18.4  
 
660CL 
Definitely would NOT buy 38 18.4  
Maybe would NOT buy 65 31.4 2.44± 0.9 
Maybe would buy 79 38.2  
Definitely would buy 25 12.1  
 
Sundance Kid 
Definitely would NOT buy 122 58.9  
Maybe would NOT buy 42 20.3 1.68± 0.9 
Maybe would buy 31 15.0  
Definitely would buy 12 5.8  
 
Sunrich Gold 
Definitely would NOT buy 14 6.8  
Maybe would NOT buy 19 9.2 3.23± 0.9 
Maybe would buy 79 38.2  
Definitely would buy 95 45.9  
 
Sunbright 
Definitely would NOT buy 37 17.9  
Maybe would NOT buy 30 14.5 2.88± 1.1 
Maybe would buy 61 29.5  
Definitely would buy 79 38.2  
zRating Scale: 4= “Definitely would buy” 3= “Maybe would buy” 2= “Maybe would 
NOT buy” 1= “Definitely would NOT buy” 
yn= 10 
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Table A19. Frequency of responses and ratings of 16 sunflower cultivars by students 
(cont.). 
Response Frequency Percent Ratingz,y 
 
Soraya 
Definitely would NOT buy 23 11.1  
Maybe would NOT buy 30 14.5 2.89± 0.9 
Maybe would buy 100 48.3  
Definitely would buy 54 26.1  
 
Sunny 
Definitely would NOT buy 50 24.2  
Maybe would NOT buy 47 22.7 2.53± 1.1 
Maybe would buy 60 29.0  
Definitely would buy 50 24.2  
 
Velvet Queen 
Definitely would NOT buy 56 27.1  
Maybe would NOT buy 28 13.5      2.66± 1.2 
Maybe would buy 53 25.6  
Definitely would buy 70 33.8  
 
Autumn Beauty 
Definitely would NOT buy 51 24.6  
Maybe would NOT buy 30 14.5 2.67± 1.2 
Maybe would buy 62 30.0  
Definitely would buy 64 30.9  
zRating Scale: 4= “Definitely would buy” 3= “Maybe would buy” 2= “Maybe would 
NOT buy” 1= “Definitely would NOT buy” 
yn= 10 
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Table A20. Responses by students and florists for 16 sunflower cultivars. 
 Percent 

Responsez Studentsy Floristsx 
   
Pro Cut Bicolor   
Definitely would NOT buy/use for sale 5.8 0.00 
Maybe would NOT buy/use for sale 10.6 10.0 
Maybe would buy/use for sale 52.7 10.0 
Definitely would buy/use for sale 30.9 80.0 
 
615A 
Definitely would NOT buy/use for sale 22.2 20.0 
Maybe would NOT buy/use for sale 29.0 30.0 
Maybe would buy/use for sale 34.8 10.0 
Definitely would buy/use for sale 14.0 40.0 
 
403A 
Definitely would NOT buy/use for sale 

 
 
13.5 

 
 
10.0 

Maybe would NOT buy/use for sale 27.1 10.0 
Maybe would buy/use for sale 46.4 10.0 
Definitely would buy/use for sale 13.0 70.0 
 
S672 
Definitely would NOT buy/use for sale 

 
15.5 

 
10.0 

Maybe would NOT buy/use for sale 29.0 40.0 
Maybe would buy/use for sale 39.1 30.0 
Definitely would buy/use for sale 16.4 20.0 
  
636 
Definitely would NOT buy/use for sale 

 
33.8 

 
20.0 

Maybe would NOT buy/use for sale 22.7 30.0 
Maybe would buy/use for sale 28.5 20.0 
Definitely would buy/use for sale 15.0 30.0 
  
757C 
Definitely would NOT buy/use for sale 

 
17.4 

 
10.0 

Maybe would NOT buy/sell 24.2 10.0 
Maybe would buy/sell 40.1 20.0 
Definitely would buy/sell 18.4 60.0 
zStudents responded if they would buy the cultivar; florists responded if they would sell 
the cultivar 
yn= 207 
xn= 10 
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Table A20. Responses by students and florists for 16 sunflower cultivars (cont.). 
 Percent 

Responsez Studentsy Floristsx 
  
105A 
Definitely would NOT buy/use for sale 

 
72.0 

 
70.0 

Maybe would NOT buy/use for sale 14.5 00.0 
Maybe would buy/use for sale 7.7 10.0 
Definitely would buy/use for sale 5.8 20.0 
 
S678 
Definitely would NOT buy/use for sale 9.7 20.0 
Maybe would NOT buy/use for sale 21.3 30.0 
Maybe would buy/use for sale 50.7 20.0 
Definitely would buy/use for sale 18.4 30.0 
 
660CL 
Definitely would NOT buy/use for sale 18.4 10.0 

Maybe would NOT buy/use for sale 31.4 30.0 
Maybe would buy/use for sale 38.2 40.0 
Definitely would buy/use for sale 12.1 20.0 
 
Sundance Kid 
Definitely would NOT buy/use for sale 58.9 30.0 
Maybe would NOT buy/use for sale 20.3 10.0 
Maybe would buy/use for sale 15.0 10.0 
Definitely would buy/use for sale 5.8 50.0 
 
Sunrich Gold 
Definitely would NOT buy/use for sale 

 
6.8 

 
00.0 

Maybe would NOT buy/use for sale 9.2 00.0 
Maybe would buy/use for sale 38.2 10.0 
Definitely would buy/use for sale 45.9 90.0 
 
Sunbright 
Definitely would NOT buy/use for sale 17.9 00.0 
Maybe would NOT buy/use for sale 14.5 00.0 
Maybe would buy/use for sale 29.5 10.0 
Definitely would buy/use for sale 38.2 90.0 
zStudents responded if they would buy the cultivar; florists responded if they would sell 
the cultivar 
yn= 207 
xn= 10 
 



Texas Tech University, Kara Howard, May 2007 

107 

Table A20. Responses by students and florists for 16 sunflower cultivars (cont.). 
 Percent 

Responsez Studentsy Floristsx 
 
Soraya 
Definitely would NOT buy/use for sale 

 
 
11.1 

 
 
00.0 

Maybe would NOT buy/use for sale 14.4 00.0 
Maybe would buy/use for sale 48.1 10.0 
Definitely would buy/use for sale 26.0 90.0 
 
Sunny 
Definitely would NOT buy/use for sale 24.2 10.0 
Maybe would NOT buy/use for sale 22.7 10.0 
Maybe would buy/use for sale 29.0 30.0 
Definitely would buy/use for sale 24.2 50.0 
 
Velvet Queen 
Definitely would NOT buy/use for sale 27.1 00.0 
Maybe would NOT buy/use for sale 13.5 00.0 
Maybe would buy/use for sale 25.6 10.0 
Definitely would buy/use for sale 33.8 90.0 
  
Autumn Beauty 
Definitely would NOT buy/use for sale 

 
24.6 

 
00.0 

Maybe would NOT buy/use for sale 14.5 00.0 
Maybe would buy/use for sale 30.0 50.0 
Definitely would buy/use for sale 30.9 50.0 
zStudents responded if they would buy the cultivar; florists responded if they would sell 
the cultivar 
yn= 207 
xn= 10 
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Table B1. Postharvest life of 16 sunflower cultivars kept in double distilled water (W) or 
floral preservative (FP). 
Postharvest Treatment Postharvest Life (days)z 
Pro Cut Bicolor*  
W 8.3 
FP 10.4 
615A*  
W 10.0 
FP 13.6 
403A  
W 10.6 
FP 12.5 
S672  
W 10.3 
FP 11.8 
636  
W 11.0 
FP 12.5 
757C*  
W 5.1 
FP 10.2 
105A  
W 14.5 
FP 16.3 
S678  
W 11.8 
FP 12.3 
660CL  
W 10.4 
FP 12.2 
Sundance Kid  
W 10.0 
FP 11.3 
Sunrich Gold*  
W 12.6 
FP 14.7 
Sunbright*  
W 10.1 
FP 14.8 
Soraya*  
W 7.8 
FP 12.3 
*Means are significantly different (P < 0.05). 
zn= 10 to 12 
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Table B1. Postharvest life of 16 sunflower cultivars kept in double distilled water (W) or 
floral preservative (FP) (cont.). 
Postharvest Treatment Postharvest Life (days)z 
Sunny*  
W 11.3 
FP 15.1 
Velvet Queen*  
W 9.9 
FP 13.5 
Autumn Beauty  
W 9.4 
FP 9.8 
*Means are significantly different (P < 0.05). 
zn= 10 to 12 
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