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Consumption of fruits and vegetables has been associated with a decreased risk 

for certain chronic diseases and better health. Consumers understand that fruits and 

vegetables are essential for a healthy and balanced diet, yet consumption remains 

below dietary recommendations. Determining the preferred quality attributes of produce 

can provide valuable information to growers and the produce industry on how to 

improve the quality to meet consumer expectations. Providing satisfactory produce may 

help increase consumption and help consumers meet the recommendations. The 

purpose of this study was to explore consumers’ attitudes, behaviors, and quality 

perceptions of tomatoes, strawberries, blueberries, melons, peaches, and pears. This 

study consisted of three parts: 1) focus group research to obtain qualitative information 

to develop an online survey about consumer quality expectations and purchasing and 

storage habits, 2) a pilot study of the online survey, and 3) the national online survey 

that quantified how prevalent the identified attributes were. Results from the national 

survey (n=1220) revealed that while most people were satisfied with the produce they 

buy, they feel that getting good fruit is just by chance. Taste was the most important 
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factor determining purchasing, and most respondents preferred fruits that were sweet 

and juicy. Fruits that were flavorless, not sweet, not ripe enough, and bruised were 

causes of dissatisfaction; therefore, producers need to work on the aforementioned 

areas for quality improvement.  Most consumers stored fruits in the refrigerator 

immediately after purchasing because they felt they would last longer, but refrigerating 

certain produce such as whole tomatoes can cause detrimental effects on flavors. 

Therefore, consumers need to be educated on proper storage practices. Some 

consumers claimed they would pay a maximum of $0.25 more per pound for better 

tasting fruit, while others reported they did not want to pay any more for fruit. The results 

from this study can be used by the produce industry to focus on improving taste by 

optimizing their quality, which can help increase consumption and decrease waste. 

 



 

22 

CHAPTER 1 
INTRODUCTION 

Consuming adequate fruits and vegetables has been associated with many 

beneficial effects, including decreasing the risk for coronary heart disease (1) and some 

cancers (2), reducing the risk for obesity (3), and improving overall health. Numerous 

health education and promotion programs have been developed to try to increase fruit 

and vegetable consumption (e.g. Healthy People 2010 and “5-a-Day”); however, fruit 

and vegetable consumption remains below dietary recommendations, with less than 

11% of all age groups in the U.S., stratified by age and gender, meeting these 

recommendations (4). In addition, consumers understand that fruits and vegetables are 

essential for a healthy and balanced diet, yet they do not eat enough of them (5).  

Fruit flavor, including sensory characteristics such as juiciness, turgidity, and 

crispiness (6), is one of the most important attributes considered when purchasing and 

consuming fruit (7). Compromising the texture or flavor of a fruit can be a cause for 

dissatisfaction and decreased purchasing. Providing better tasting fruits and vegetables 

to consumers will likely increase their overall consumption (6).  

Inadequate knowledge of how to properly ripen and store certain fruits and 

vegetables may also contribute to a decrease in quality and overall consumption. The 

manner in which fruits and vegetables are handled at home, including the duration and 

temperature of their storage, can affect their textural, nutritional, visual, and flavor 

qualities (8). If stored or handled improperly, the preferred qualities may be 

compromised resulting in consumer dissatisfaction, which can lead to food waste. 

Consumers most often use visual cues such as firmness and appearance to determine 
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when to dispose of fruits and vegetables, and about 28% of consumers dispose of fruit 

once a week (9).   

Purpose and Significance of the Study 

We were interested in determining which attributes make high value specialty 

crops (tomatoes, berries, melons, peaches, and pears) satisfactory in order to better 

understand purchasing behaviors. Understanding these attributes may help producers 

tailor harvesting and post-harvesting procedures to suit the desires of consumers.  

Several research questions were posed to gain a better understanding of 

consumers’ attitudes and purchasing behaviors of specialty crops. The first research 

question aimed to determine the reasons why consumers purchase these fruits. It was 

hypothesized that flavor is the major factor that determines consumer purchasing.  

The second, third, and fourth research questions aimed to determine the specific 

attributes and selection factors that consumers look for in a satisfactory fruit and the 

characteristics of the fruit when they are dissatisfied with the quality. This information 

will be useful to pinpoint critical areas where producers can improve to meet consumer 

expectations.  

The fifth research question aimed to obtain the home storage and ripening habits 

of consumers. It was hypothesized that consumers do not use the proper home storage 

and ripening procedures at home, which can spoil the fruit and lead to their disposal and 

waste. Finally, the sixth research question attempted to determine consumers’ 

willingness to pay more for consistently better tasting fruits.  

It is necessary to find the preferred characteristics of high value specialty crops so 

that producers can focus on improving taste by optimizing their quality. Obtaining 

information on current consumer ripening and storage practices may help producers 
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determine optimal harvesting procedures, which can in turn help increase consumption 

and decrease waste. 

Research Objectives 

This study had six research objectives: 1) determine the most important reasons 

for purchasing fruit, 2) determine the factors that consumers look for when selecting fruit 

to purchase, 3) determine the preferred attributes of a quality fruit, 4) determine reasons 

for dissatisfaction with fruits when expectations are not met, 5) determine consumers’ 

home storage and ripening habits of fruits, and 6) determine consumers’ willingness to 

pay more for consistently better tasting fruits.  

 
Research Hypotheses 

This study explored two hypotheses: 1) fruit flavor of high value specialty crops is 

the major factor that determines consumer purchasing, and 2) consumers do not 

practice the proper storage and ripening procedures at home, which can spoil the fruit 

and lead to their disposal and waste. 
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CHAPTER 2 
LITERATURE REVIEW 

Dietary Patterns of Fruit Consumption 

The Dietary Guidelines for Americans are developed to decrease the burden of 

disease among the population by improving the nutritional status of Americans. Up until 

recently, the US Department of Agriculture’s (USDA) food guidance system was 

MyPyramid. MyPyramid promoted the dietary guidelines by emphasizing a balanced 

diet and physical activity to achieve optimum health. However, even with this health 

promotion system, less than 11% of all groups in the U.S., stratified by both gender and 

age, met the fruit and vegetable recommendations (4). MyPlate, introduced in 2011, is 

the most recent food guidance system and reflects the 2010 Dietary Guidelines for 

Americans. It provides a visual representation of a meal plate and the relative amounts 

of fruits, vegetables, proteins, grains, and dairy that should be consumed. The USDA is 

currently highlighting the first of many MyPlate key consumer messages that 

encourages consumers to “make half your plate fruits and vegetables.” Consumers can 

also visit the www.choosemyplate.gov website for a more personalized 

recommendation. Currently, the website recommends one and a half to two cups of 

fruits and two and a half cups to three cups of vegetables per day for adults (10). 

Despite the population consuming below the recommended levels, 58% of 

consumers claimed they ate more produce than last year, and 69% said they ate more 

produce than five years ago (11). Between 2008 and 2009, the total fresh fruit per 

capita consumption in the U.S. increased from 100.18 pounds to 100.85 pounds, and in 

particular, the total non-citrus fruit per capita consumption increased by 0.61 pounds 

(12). However, many fruits such as peaches and nectarines had decreased 

http://www.choosemyplate.gov/
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consumption (12). Determining the preferred quality attributes of produce can provide 

valuable information to the produce industry on how to improve the quality to meet 

consumer expectations. The availability of satisfactory produce could help increase 

consumption and help consumers meet the recommendations.  

Barriers to Consumption 

Diet is a contributor to inequality in health, and socioeconomic differences in the 

intake of nutrients and antioxidants are likely to influence health inequalities (13). 

Previous studies have shown that education, income, food costs, and accessibility are 

common indicators of the socioeconomic differences in produce consumption.  

 Education is usually the strongest determinant of socioeconomic differences (14), 

and was the best determinant of healthy dietary habits among people with higher 

education (15). Higher levels of education may increase the ability to obtain or 

understand health-related and dietary information needed to develop health-promoting 

behaviors and beliefs regarding food habits (14). Lower socioeconomic groups and 

people with lower educational levels have been shown to purchase fewer types of fruits 

and vegetables, independent of occupation, and were less likely to purchase foods that 

were high in fiber and low in fat (16).  

Food prices may be another reason for lower fruit and vegetable consumption 

among consumers (17).  High prices of produce were reported by both high and low 

socioeconomic groups, and the low socioeconomic groups indicated that price was 

usually a deciding factor when purchasing food (18). Eikenberry et al. (19) reported that 

about one third of low-income consumers surveyed considered cost as a barrier to 

eating healthy. Therefore, efficient means must be used when modifying the fruits and 

vegetables so that costs can stay low and affordable for all socioeconomic classes.   
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Poor accessibility to retail outlets with fruits and vegetables is also a barrier to 

produce consumption. Areas of low accessibility to retail outlets containing healthy 

foods, commonly called “food deserts,” can be due to the proximity of the retail outlets 

to consumers’ homes or individual physical constraints that prevent consumers from 

attending retail outlets carrying fresh fruits and vegetables (i.e. no car or physical 

mobility limitations) (20). Fruit consumption has been shown to increase as access to 

food stores becomes easier (21). In a study measuring local food environments and 

recommended dietary intake, consumers’ fruit and vegetable intake increased with each 

additional supermarket in their area (22). In addition, areas with few fresh food stores 

tend to be in close proximity to many fast food restaurants, making the unhealthy and 

convenient food more available to consumers (18). 

Phytochemicals in Fruits and Vegetables 

Phytochemicals are compounds that occur naturally in plants and can have 

potentially beneficial effects in humans. Fruits and vegetables contain many types of 

phytochemicals, such as carotenoids and phenolics.   

Carotenoids 

Carotenoids are pigmented compounds that are synthesized by plants and are 

important quality factors for fruits and vegetables due to the yellow, orange, and red 

colors they convey (23, 24). There are about 600 identified carotenoids, with only about 

50 that are typically found in the U.S. diet (25). The major carotenoids are α-carotene, 

β-carotene, lutein, zeaxanthin, cryptoxanthin, and lycopene, and β-carotene is the most 

common (25).  

Carotenoids have many biological activities, including immune response, gap 

junction communication, antioxidant function, xenobiotic/drug metabolism, and some 
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carotenoids have pro-vitamin A activity (24). They also have vital roles in the eye, both 

functionally as precursors to retinol in the visual pathway (pro-vitamin A activity) and 

structurally as macular pigments (26). Their antioxidant properties, particularly their 

protection against free radicals, have been suggested as the main mechanism for their 

beneficial effects (24, 27). These antioxidant effects are responsible for their role in 

disease prevention for certain cancers, cardiovascular disease, age-related macular 

degeneration, and cataracts (24).  

α-Carotene, β-carotene, and β-cryptoxanthin are pro-vitamin A carotenoids which 

have the advantage of being converted to vitamin A (24, 28). Therefore, they have the 

ability to perform the same biological functions as vitamin A, including involvement in 

growth (29), male and female reproduction (30), vision and eye health (31), immune 

function (32), and overall health (33). Additionally, there is also evidence of an inverse 

association between plasma β-cryptoxanthin levels and acute myocardial infarction (34) 

and a reduced risk of developing arthritis (35). 

Lutein, zeaxanthin, and lycopene are the major non pro-vitamin A carotenoids 

(26), and unlike pro-vitamin A carotenoids, they cannot be converted to vitamin A (28). 

Lutein is usually found together with zeaxanthin, and they comprise the macular 

pigments that are important for sharp and detailed vision (36), therefore they are 

important for normal vision (28, 37). High dietary lutein and zeaxanthin intake has been 

shown to have a reduced risk of age-related macular degeneration (38-40), a condition 

that affects more than 1.75 million people in the U.S. (41).   

Although lycopene has no pro-vitamin A activity, it has exceptional antioxidant 

activity and twice the oxygen-quenching ability of β-carotene (42, 43). It is one of the 
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major carotenoids that can be found in human serum and tissues throughout the body 

(42). It is present in high concentrations in the human ciliary body and retinal pigment 

epithelium and protects the human lens from oxidative damage, with the potential to act 

as an anti-cataract agent (37, 44). Studies have also shown that lycopene is protective 

against some cancers (45) and atherosclerosis (46). 

Phenolics 

Phenolic compounds are secondary metabolites that are found in almost all plants 

(47). Their role in plants, even though it is not entirely understood, is believed to protect 

against stresses and pathogens (47). In humans, phenolic compounds are most widely 

known for their role as antioxidants, which have inhibitory effects on mutagenesis and 

carcinogenesis (48). Current evidence suggests that polyphenols play a role in the 

prevention of cardiovascular diseases, cancers, osteoporosis, neurodegenerative 

diseases, and diabetes (49).  

Polyphenols are found in dietary sources such as fruits, fruit juices, tea, coffee, red 

wine, vegetables and dry legumes (50). Polyphenols are some of the most abundant 

antioxidants in the diet, and the total dietary intake could be as high as one gram per 

day (50), which is about ten times higher than the intake of vitamin C and 100 times 

higher than the intakes of vitamin E and carotenoids (51, 52). Polyphenols are divided 

into classes based on their structure, and include phenolic acids, lignans, stilbenes, and 

flavonoids.  

Phenolic acids can be divided into two classes: derivatives of benzoic acid and 

cinnamic acid. The hydroxybenzoic acid content of edible plants is usually low, with the 

exception of onions and some red fruits such as strawberries (51). Hydroxycinnamic 

acids, which are in many fruits and vegetables, make a much larger contribution to the 
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total polyphenol intake (53). The hydroxycinnamic acid quantities increase with the size 

of the fruit, having the highest concentrations in the outer parts of ripened fruit (51). 

Lignans are a part of the insoluble dietary fiber in foods such as cereal grains, 

bran, and some fruits such as strawberries, peaches, and pears (54, 55). They may 

reduce the risk of certain cancers and cardiovascular disease due to their antioxidant 

and anti-oestrogenic properties (56, 57). Stilbenes are phenolic compounds found in 

many plant food sources (58). Resveratrol, a stilbene found in grapes, berries, and 

other fruits, has important anti-inflammatory, anti-aging, and anti-cancer properties (58-

60). 

Flavonoids are one of the most important non-essential dietary antioxidants (61). 

Their antioxidant capacity is linked to their radical scavenging ability in which they 

readily react with free radicals (62). They can be divided into six subclasses: flavonols, 

flavones, isoflavones, flavanones, anthocyanidins, and flavanols (catechins and 

proanthocyanidins) (51). 

Flavonols are ubiquitous in foods and usually accumulate in the skin and leaves of 

plants (51). Blueberries are a good source of flavonols (51). Flavones are less common 

in fruits and vegetables than are other flavonoids (51). Both flavonols and flavones have 

been shown to possess antioxidant activity, cardio-protective effects, and anti-cancer 

activities (63). Isoflavones, commonly classified as phytoestrogens, are found mainly in 

legumes, but small amounts are found in some fruits and vegetables such as apples 

and pears (64). Flavanones are mostly found in citrus fruits and to some extent 

tomatoes, and are usually found together with flavones (51, 65).  
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Flavanols consist of catechins and proanthocyanidins. Catechin and epicatechin 

are the main flavanols found in fruit (51). Proanthocyanidins, which are sometimes 

referred to as tannins, are forms of catechins that are responsible for the astringency of 

fruit (51). This astringency changes during the maturation and ripening of fruit, and 

usually disappears by the time the fruit becomes ripe (51).  

Anthocyanins, a form of anthocyanidins, are the red, blue, and purple pigments in 

certain fruits; their content is proportional to the intensity of the fruit color (51). They are 

potent radical scavengers (62), and many studies have shown that they promote 

antioxidant status, healthy vision, urinary tract health, dermal health, cardiovascular and 

neuroprotection, and can provide protection against diabetes and cancer (66). 

Anthocyanin content increases as the fruit ripens and is found mainly in the skin of fruits 

(51).  

 Many studies show that flavonoids have positive effects on health. Hollman et al. 

(67) performed a meta-analysis of prospective cohort studies and reported that high 

intake of flavonols compared with a low intake was associated with a 20% lower risk of 

stroke incidence. Lagiou et al. (68) reported that flavonoids are inversely associated 

with coronary heart disease risk, and an increase of about 21 mg per day is associated 

with a 24% reduction in the risk of CHD. Flavonoid intake is also linked with a reduced 

risk of developing certain cancers (69), and evidence suggests that they have the ability 

to promote and improve memory (70). 

High Value Specialty Crops 

The Specialty Crop Competitiveness Act of 2004 and the Food Conservation and 

Energy Act of 2008 have defined specialty crops as “fruits and vegetables, tree nuts, 

dried fruits, horticulture, and nursery crops (including floriculture).” These crops are 
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differentiated from other crops by the amount of management administered in their 

production (71). Blueberries, strawberries, melons, peaches, pears, and tomatoes are 

all top selling specialty crops in the U.S. (11). 

Blueberries 

Blueberries (Vaccinium spp.) are native to North America. The lowbush (V. 

angustifolium) and highbush (V. corymbosum) varieties, which are named due to the 

size of the plant the blueberries are grown on, are the most common varieties (72). 

Lowbush blueberries are commonly termed ‘wild blueberries’ so that they are not 

confused with the highbush blueberries that are larger in size (73).  

In 2008, over 24,000 hectares (one hectare = 2.47 acres) were harvested 

producing almost 200,000 tons of blueberries in the U.S. (74). Blueberries are 

commercially produced in thirty-five states, with more than 90% of the highbush variety 

in six states: Michigan, New Jersey, Oregon, North Carolina, Georgia, and Washington 

(75). Blueberry season in North America is from April through October with the peak 

season between mid-June and mid-August (75). Sixty-two percent of consumers in the 

U.S. in 2009 purchased blueberries, which is a 17% increase from 2008 (11). In 2009, 

295 million pounds of fresh blueberries were consumed (76). 

Blueberries are a good source of vitamin C, potassium, and folate, among other 

nutrients (Tables 2-1 and 2-2). A cup of blueberries contains about one gram of protein 

and up to 11% of the daily value for fiber. Health benefits of blueberries include 

maintenance of normal vascular health and vision, prevention or reduced severity of 

cardiovascular disease, diabetes, and cancer (72). Additionally, the phenolic bioactive 

compounds contained in whole freeze-dried blueberries  have been shown to increase 

insulin sensitivity in obese patients (77).  
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Compared with over 100 other foods, blueberries ranked among the highest in 

antioxidant activity (78). Blueberries contain antioxidants such as vitamin C and 

polyphenols such as anthocyanins, phenolic acids, flavanols, favonols, and tannins (79). 

The total phenolic and total anthocyanin content of blueberries is 181.1-473 mg and 

62.6-235.4 mg per 100 g fresh weight, respectively (80). Anthocyanins increase with 

fruit maturity and are concentrated in the skin of the blueberry (80). The flavanol content 

of blueberries can reach up to 1.11 mg per 100 g in the edible portion and flavonol 

content can reach up to 7.30 mg per 100 g edible portion (81). Flavonols, in addition to 

their antioxidant properties, also contribute to taste characteristics such as bitterness 

and astringency in berry fruits (82).  

Strawberries 

Strawberries (Fragaria x ananassa) are part of the Rosaceae family. In the United 

States in 2008, over 22,000 hectares of land were harvested, producing over one million 

tons of strawberries (74). Most of the production of strawberries in the U.S. occurs in 

California, Florida, the southern states (North Carolina and Louisiana), the Pacific 

Northwest (Oregon and Washington), and the lower Midwestern and eastern states 

(New York, Michigan, and Pennsylvania) (83). In 2010, 82% of consumers purchased 

strawberries, which is a 12% increase from the previous year (11).  

The Recommended Dietary Allowance (RDA) of vitamin C for adult males and 

females is 90 mg and 75 mg, respectively (84). One hundred grams of strawberries 

(approximately 7-8 medium-sized strawberries) contain 58.8 mg vitamin C (Table 2-2), 

which is 65% and 78% of the RDA for males and females, respectively. Strawberries 

are rich in folate and fiber, containing 5.5 µg and 2 g, respectively, per 100 g serving 
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(Tables 2-1 and 2-2). They also have high water content, with almost 91 g of water per 

100 g (Table 2-1), which helps promote satiety.  

Strawberries contain many compounds that contribute to their antioxidant activity 

such as carotenoids, ascorbic acid, and phenolic compounds such as flavonoids (85). 

Phenolics in strawberries account for a major portion of the total antioxidant activity 

(85), with the total phenolic content of strawberries reaching 317.2 - 443.4 mg per 100 g 

fresh weight (86). Specifically, trans-resveratrol, a stilbene compound, is found in 

strawberries with about 3.57 µg per gram (87). Trans-resveratrol has antioxidant and 

anti-inflammatory activities (88) that have potent effects in preventing or delaying the 

onset of cancer (89), heart disease (90), and inflammation (91). Anthocyanins, other 

important antioxidants that are responsible for the red hue (92), account for about 39 

mg per 100 g fresh weight of strawberries (93). 

Melons 

There are many varieties of melons produced in the United States, with the 

majority belonging to the genera Cucumis and Citrullus. Melons are sometimes referred 

to as ‘muskmelons,’ which are a cultivar of melons that belong to Cucumis melo. In 

2008, 86,602 hectares were harvested in the U.S. producing 62.5 million hundred 

weight (cwt; 1 cwt = 100 pounds) of melons (94).   

Cucumis melo (Inodorus group). The Inodorus group of Cucumis melo includes 

melons such as santa claus, crenshaws, casabas, and honeydews (95, 96). Santa claus 

melons are cylindrical and are longer than they are thick (97). They are smooth-skinned 

and have black and yellow blotches (97).  

The crenshaw melon is a cross-bred variety of casaba and Persian melons (95). 

Crenshaw melons are acorn-shaped and pointed at the blossom end (98). The melon is 
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yellow and green, rough, and does not have netting, while the flesh is salmon colored, 

thick, juicy, and sweet in flavor (98).  

Casabas have long deep wrinkles and usually have thick flesh, colored white, 

yellow, or orange (97). They contain about a gram of fiber and over a gram of protein for 

each 100 g portion (Table 2-1). Casabas are also a source of the minerals calcium and 

potassium, containing 11 mg and 182 mg, respectively (Table 2-1). Like other melons, 

they also contain vitamin C, which can reach up to 21.8 mg in a 100 g portion (Table 2-

2).  

Honeydew melons are smooth with no netting. Their rind color is creamy yellow 

when ripe and their flesh is light green, thick, juicy, and sweet (99). They contain 228 

mg potassium, 18 mg vitamin C, and 19 µg folate per 100 g portion (Tables 2-1 and 2-

2). They also contain about 1.3 µmoles per gram wet weight (edible portion) of total 

phenols (100). In 2010, 33% of customers in the US purchased honeydews, which was 

a 2% increase from the previous year (11).  

Cucumis melo (Reticulatus group). The Reticulatus group of C. melo are named 

because of their net-like (reticulated) skin covering and includes melons such as galia 

and cantaloupe. Galia melons have green flesh and a golden-yellow netted rind (101). 

 Cantaloupes are netted and orange-fleshed (102). They are sources of potassium 

and folate, containing 267 mg and 21 µg, respectively, per 100 g portion (Tables 2-1 

and 2-2). Cantaloupes are also good sources of β-carotene and vitamin C, containing 

2020 µg and 36.7 mg, respectively (Table 2-2). In 2010, 74% of consumers purchased 

cantaloupes, which is a 15% increase from the previous year (11).  
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Genus Citrullus. Watermelons belong to the Citrullus genus. They have a high 

water content: 91.45 g per 100 g (Table 2-1). They also contain 8.1 mg vitamin C per 

100 g portion (Table 2-2), which is about 10% of the RDA. Watermelon is a good source 

of the carotenoid lycopene, containing 4532 µg per 100 g portion (Table 2-2). They also 

have antioxidant activity, containing about 2.2 µmoles total phenols per gram wet weight 

(100). In 2010, 71% of consumers purchased watermelons, which is a 9% increase from 

the previous year (11).  

Peaches 

Peaches (Prunus persica) are referred to as a “stone fruit” because of their central 

hard pit (103). Peach flesh adheres to the pit in clingstone peaches, while in freestone 

peaches the flesh does not adhere to the pit (104). In 2008, over 63,000 hectares of 

land were harvested in the U.S. producing over 1.3 million tons of peaches and 

nectarines (74). Peaches are produced commercially in 29 states, and California is the 

major production region, followed by South Carolina, Georgia, New Jersey, and 

Pennsylvania (105). Sixty-seven percent of consumers bought peaches in 2010, which 

is an 11% increase from the previous year (11).  

Peaches are sources of many vitamins and minerals. They contain 190 mg of 

potassium and 6.6 mg of vitamin C per 100 g (Tables 2-1 and 2-2). Peaches also 

contain about one gram of protein and 1.5 grams of fiber per 100 g (Table 2-1).  

Peaches have both white- and yellow-fleshed varieties, which results in wide 

ranges of carotenoid and antioxidant values (106). Some carotenoids, important 

constituents of fruit color, can be converted to vitamin A in the body, which is essential 

for normal growth, reproduction, vision, and immunity (107). The total carotenoid 

content in peaches ranges from 8 to 197 µg per 100 g (106). Among carotenoids, β-
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carotene and β-cryptoxanthin are the primary pro-vitamin A factors, with their 

concentrations in peaches reaching around 2000 µg per kg of fresh weight for β-

carotene and up to 3400 µg per kg fresh weight of β-cryptoxanthin (108). Peaches also 

contain 91 µg per 100 g of lutein and zeaxanthin (Table 2-2), which are not converted to 

vitamin A, but have strong antioxidant properties (28, 109).  

Most antioxidant compounds are located in high concentrations in the fruit peel, 

which constitutes about 15% of total fresh fruit weight (107). The total phenolic content 

in peaches ranges from 21 mg to 110.9 mg per 100 g (106). Flavonols, including 

quercetin and kaempferol, are the most abundant phenolics in peach and other stone 

fruits (110-112), containing up to 2.33 mg per 100 g (81). They also contain up to 4.46 

mg per 100 g fresh weight of the polyphenol chlorogenic acid (113).   

Pears 

Pear (Pyrus spp.) production has increased 55% during the last decade (105). The 

United States accounts for about 5% of the world pear production, ranking third behind 

China and Italy (114). Pear production in the U.S. is mainly concentrated in the Pacific 

Northwest, but commercial production can also be found in 45 other states (114). At 

40%, Washington has the highest production in the U.S., followed by California and 

Oregon (105, 114). In 2008, almost 24,000 hectares were harvested producing over 

790,000 tons of pears in the U.S. (74). In 2010, 49% of consumers purchased pears, 

which is a 1% increase from the previous year (11).  

Pears, like most fruit, are nutrient-dense, high in energy and high in water (Table 

2-1). Pears are an excellent source of fiber (Table 2-1), with a medium-sized pear 

(about 178 g) providing up to 22% of daily fiber needs. Pears also contain 119 mg of 

potassium per 100 g (Table 2-1).  
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 Phenolic compounds are major contributors to antioxidant activity (115). The total 

phenolic content of pears is significantly higher in the peels than in the peeled fruits, 

with about 4.5 g per kg and 2.1 g per kg, respectively (116). Chlorogenic acid, which 

constitutes approximately 5 mg per 100 g fresh weight, was identified as the major 

phenolic component in pears (113). The antioxidant activity of fruits is also correlated 

with flavonoid content, containing an average of 341 mg per kg of catechin in pears 

(115). 

Tomatoes 

Tomatoes (Lycopersicon esculentum) belong to the Solanaceae family and can be 

considered both a vegetable and a fruit. Horticulturally and for culinary purposes, 

tomatoes are considered vegetables because they are part of herbaceous plants that 

are eaten as the main part of a meal (71). However, botanically, tomatoes are 

considered a fruit because the edible “fruit” portion of the plant contains the ovary and 

seeds (71).  

The United States is one of the top tomato producers in the world (117), and in 

2008, harvested almost 163,000 hectares of land producing over 12.5 million tons of 

tomatoes (74). California is the top tomato producing state, using more than 200 square 

miles of land and producing more than 90% of the country’s tomatoes (117). Florida, 

Michigan, Pennsylvania, Virginia, and Illinois are also top producers of tomatoes in the 

U.S. (118). In 2010, 87% of consumers purchased tomatoes, which is a 5% increase 

from the previous year (11).  

Tomatoes come in many varieties and have different cooking purposes and 

slightly different attributes. Beefsteak, roma, cluster, hothouse or greenhouse grown, 

grape, cherry, and heirloom are the major varieties of tomatoes available. In 2010, 
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beefsteak tomatoes were the most preferred to purchase by consumers (43%), followed 

by roma (12%) and cluster tomatoes (7%) (11).  

 Tomatoes are an excellent source of vitamins and minerals. They contain over 

830 IU of vitamin A in one 100 g serving (Table 2-2). Tomatoes are also a good source 

of vitamin C, containing 12.7 mg (Table 2-2), which is 14% and 17% of the RDA for men 

and women, respectively. Tomatoes are also good sources of magnesium, folate, and 

potassium, containing 11 mg, 15 µg and 237mg, respectively (Tables 2-1 and 2-2).  

 Polyphenols, along with carotenoids, are markers of the nutritional quality of 

foods (119). Lycopene, which is responsible for the red color of some fruits and 

vegetables (24), is the main carotenoid in tomatoes, accounting for more than 75% of 

the total carotenoid content (120, 121). With the lycopene content in tomatoes 

exceeding 2570 µg per 100 g (Table 2-2), the consumption of tomato products accounts 

for more than 80% of the total lycopene intake in the U.S (122). Tomatoes are also rich 

in β-carotene (449 µg) and lutein and zeaxanthin (123 µg), (Table 2-2). 

Relationship Between Fruit and Vegetable Consumption and Chronic Diseases  

A balanced diet high in fruits and vegetables is essential for health. Fruits and 

vegetables contain many phytochemicals, antioxidants, vitamins, and minerals that are 

necessary for normal body functions and mechanisms as well as disease prevention. 

Coronary Heart Disease 

Coronary heart disease (CHD) is one of the leading causes of death and disability 

in our society today (123). Coronary heart disease risk is related to high levels of low-

density lipoprotein cholesterol (LDL) (124), the major carrier of cholesterol in the body 

(125). Low-density lipoprotein cholesterol is transported to the arterial wall where it 

becomes trapped and oxidized (126). The oxidized LDL attracts monocytes that engulf 
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the lipids, transforming them into foam cells (126). These foam cells make up 

atherosclerotic plaque along the vessel walls, which impedes blood flow (126). 

Antioxidants in fruits and vegetables can quench the free radicals that oxidize LDL, 

resulting in a decreased amount of the detrimental cholesterol products (127).   

Many studies have shown an inverse association among fruit and vegetable 

consumption and CHD. Joshipura et al. (1) evaluated data from over 84,000 women for 

14 years and over 42,000 men for eight years to evaluate the association between fruit 

and vegetable consumption and the risk for CHD.  They reported that total fruit intake 

and total vegetable intake were both individually associated with a decreased risk for 

CHD. Participants in the top quintile of fruit and vegetable intake had a 20% lower risk 

for coronary heart disease than those in the lowest quintile.  

Decreasing the concentrations of LDL cholesterol is one of the most effective ways 

of decreasing risk for CHD (128). It is estimated that a 1% reduction in the serum LDL 

cholesterol level could reduce heart disease mortality in the United States by 2% (129, 

130). Djousse et al. (131) evaluated the effect of fruit and vegetable consumption on 

LDL cholesterol concentrations in approximately 4500 adults in the National Heart, 

Lung, and Blood Institute Family Heart Study. They reported that fruit and vegetable 

consumption was inversely related to LDL cholesterol concentrations in both men and 

women, independent of age, smoking status, exercise, educational attainment, and use 

of vitamin supplements. Participants in the quartile with the highest fruit and vegetable 

intakes had LDL concentrations that were 6-7% lower than those in the lowest quartile. 

Soluble fibers are often associated with decreases in serum LDL cholesterol levels 

(132). Soluble fiber differs from insoluble fiber in that it is water-soluble and can form 
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viscous gel-like solutions that can help dispose of excess cholesterol, (133, 134) and 

includes fibers such as gums, beta glucans, psyllium, resistant starches, and pectin 

(135). Dietary soluble fiber decreases serum cholesterol by binding to and increasing 

the excretion of bile acids. This increases hepatic bile acid synthesis to replace lost bile 

acids, and therefore depletes cholesterol from liver stores allowing for increased uptake 

from the circulation (132, 136). This increased uptake results in decreased LDL levels in 

the blood (137). Fruits and vegetables contain fibers such as pectin, beta-glucans, 

fructans, oligosaccharides, and gums (138).  

Pereira et al. (139) performed an analysis of ten cohort studies and reported that 

dietary fiber from fruits had a strong inverse association with the risk of CHD in both 

men and women. Consumption of fiber from fruits also has a significant inverse 

association with CHD mortality (140). Dietary fiber may also have other beneficial 

effects, including improving glycemic control, reducing insulin resistance, and helping 

with weight control (141). 

Cancer 

Cancer is characterized as progressive uncontrolled cell growth and division 

resulting from damaged genetic material (135). The development of cancer occurs in 

three stages: initiation, promotion, and progression. Initiation is when DNA in a cell is 

damaged by carcinogens, which can lead to genetic mutations if left unrepaired (142). 

The second stage, tumor promotion, is slow and reversible and involves clonal 

expansion of the initiated cell (143). The third stage, progression, irreversibly converts 

the benign cells into a malignant tumor (143). The genetic material is modified via 

oxidative damage by free radicals that are involved in the first two stages of 

carcinogenesis (144). The damages and mutations result in arrest or induction of 
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transcription, induction of signal transduction pathways, replication errors, and genomic 

instability, which are all associated with carcinogenesis (145-147).   

Fruits and vegetables contain antioxidants such as vitamins A, C, E, flavonoids, 

and carotenoids (148). Antioxidants are compounds that interact with free radicals to 

prevent the oxidative damage of tissues and cells (36). Many of the effects of 

antioxidants are related not only to their ability to scavenge deleterious free radicals but 

also to modulate cell-signaling pathways that could help prevent cancer by preserving 

normal cell cycle regulation, inhibiting proliferation, inducing apoptosis in damaged cells, 

and inhibiting tumor invasion (147, 149). 

Between 2000 and 2020, the total number of cases of cancer is predicted to 

increase by 29% in the developed world (150), with dietary factors estimated to account 

for about 30% of cancers (151). Consumption of a diet high in red and processed meat, 

added sugars, refined grains, and fat has been associated with a higher risk of certain 

cancers (152-154). Conversely, a greater consumption of fruits and vegetables has 

been associated with a lower risk of certain cancers (2). An epidemiological study by 

Riboli and Norat (2) reported that total fruit consumption decreased the risk of oral, 

pharyngeal, and bladder cancer, and both fruit and vegetable consumption had a 

protective effect against esophageal and colorectal cancer. 

In a prospective cohort study of over 35,000 women, Thompson et al. (155) 

measured how consumption of antioxidant-rich foods were associated with risk for Non-

Hodgkin’s Lymphoma (NHL). They reported that there was an overall inverse 

association of NHL with fruit and vegetable intake. Other antioxidant-rich foods such as 

whole grains, nuts, chocolate, tea, and red wine, were not associated with NHL risk. 
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The specific antioxidants, vitamin C and β-carotene consumed from food, showed an 

inverse association with NHL, whereas supplementation of these did not. These results 

suggest fruits and vegetables, which are rich in antioxidants, have a protective effect 

against developing NHL and perhaps other cancers, whereas other antioxidant-rich 

foods did not seem to have an effect. Supplementation of antioxidants is not sufficient to 

prevent NHL and possibly other cancers; intake of these must be through the original 

plant source to achieve their maximum benefits. Phytochemicals in the original plant 

sources contain many other antioxidants and compounds that may work synergistically 

with each other in the body to provide added effects that are not possible with only the 

selected antioxidants in supplements (155). 

Obesity 

The prevalence of obesity in the United States in adults exceeds 30% in most age 

and sex groups (156), and is associated with several serious health conditions, 

including type 2 diabetes, heart disease, high blood pressure, stroke, certain types of 

cancers, sleep apnea, hypoxia, hernia, and arthritis (157). Obesity is a chronic disease 

that is caused by an imbalance between energy ingested and energy expended (158). 

The energy density of food influences satiety, and large portions of energy-dense foods 

promote excess consumption (159). Fruits and vegetables, which have high water and 

fiber content but are low in energy density, have been shown to reduce excess 

consumption by increasing satiety and decreasing subsequent hunger, without adding 

excess calories (159, 160).  

In a randomized controlled intervention trial, obese women ate one of two diets: 

one group was advised to decrease the energy density of their diets by adding water-

rich foods (such as fruits and vegetables) and reduce their fat intake, and the second 
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group was advised to only reduce their fat intake. Neither of the groups was given 

specific limits for daily intakes of energy or fat. The women in the first group, who 

reduced fat intake and increased water-rich foods, lost 33% more weight and reported 

that their hunger was significantly lower than those just reducing fat intake (161).  

 A large-scale prospective cohort study done in Europe (162), reported that fruit 

and vegetable consumption was significantly related to smaller weight gains. Another 

study, a 12-year prospective cohort study of middle-aged women, found that an 

increase in fruit and vegetable consumption may reduce long-term risk of obesity and 

weight gain (3). 

Ripening and Maturation of Fruits 

How early a fruit is picked during the process of its maturation is one of the most 

important factors determining its overall quality and flavor (6). Additionally, its 

mechanism of ripening further determines the postharvest quality of the fruit to the 

consumer.  

Metabolism, which is responsible for the maturation and ripening of fruits and 

vegetables, continues during postharvest storage even though they are detached from 

the plant (163). There is a difference between the maturity and ripeness of a fruit or 

vegetable (164).  Maturity is usually reached when the fruit is done growing (165) 

whereas ripening occurs when the fruit transforms from an immature stage of 

development to a fruit that has palatable eating quality and optimum color, flavor, 

texture, firmness, and aroma (165).  

Fruits and vegetables are commonly divided into two groups: climacteric and non-

climacteric (166), which are important determinants of the ripening rate and storability 

(167). Climacteric fruits and vegetables are harvested at maturity but before they are 
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ripe and continue to ripen while detached from the plant (168). When ripening begins, 

climacteric fruits undergo an increase in respiration and a simultaneous burst of 

ethylene production (166, 169). Ethylene, which is known as the “fruit ripening hormone” 

(170) is important for the initiation and continuation of ripening of climacteric fruit (171), 

and accompanies changes in color, aroma, texture, flavor, and other biochemical and 

physiological fruit attributes (166). The catabolic and anabolic events and high ethylene 

associated with climacteric fruits and vegetables result in a rapid ripening rate and a 

short shelf-life (167, 172). Pears, peaches, most melons, and tomatoes are fruits with 

climacteric characteristics (166, 172).   

In contrast, non-climacteric fruits do not experience the ethylene-associated 

respiratory increase during the onset of ripening (169) and cannot continue ripening 

once removed from the plant (168). Instead, the increased respiration and ethylene 

production occur during the maturation stage (166). Therefore, non-climacteric fruit 

maintain the quality they had at harvest without many beneficial changes (168). These 

fruits typically ripen more slowly and have a long shelf-life (167, 172). Blueberries, 

strawberries, and watermelon have non-climacteric characteristics (172, 173).  

Proper Home Storage Practices 

The manner in which the fruit is stored in the consumer’s home is another 

important factor in determining the overall quality of fruit. Proper storage is important to 

maintain the quality of the product, to further ripen some fruit, and to prevent spoilage, 

whereas improper storage may lead to deterioration of their flavor and nutrients (174).  

Climacteric fruits are not fully ripe when harvested, and therefore they need to 

ripen at room temperature before they can be refrigerated. Refrigeration would delay or 

interrupt their normal ripening process and cause altered or undesirable flavors (174). 
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Peaches and pears should be stored at room temperature until ripe, or can be placed in 

a paper bag at room temperature to facilitate ripening (174, 175). They should be used 

within three days once ripe, or they can be refrigerated for up to a week after they are 

ripe (174, 175). Tomatoes should be stored at room temperature out of direct sunlight 

until they are ripe and should be used within one week after ripening (174, 175). 

Refrigeration will stop ripening and affect flavor, so refrigeration should only be used 

when they are well ripened and only if they cannot be used before they spoil (174, 175). 

Melon species that are closely related can be both climacteric and non-climacteric 

(176). Most types of melons should be stored at room temperature until they become 

ripe, and then can be stored whole and uncovered in the refrigerator for up to three 

days (174). Honeydew melons can be stored in the refrigerator for up to two weeks 

(175). Cut melons should always be refrigerated in an airtight container and used within 

three days (174).  

Non-climacteric fruits and vegetables have relatively low respiration rates that 

decrease slowly after being harvested (177), therefore, they are ready to eat and do not 

require further ripening (174). Blueberries should be kept in the refrigerator and can be 

stored there for up to 14 days (174, 175). Strawberries should only be refrigerated and 

should not be stored at room temperature (174). They can be refrigerated for up to three 

days, and should be washed only when they are ready to eat (175). 

Consumer Food Purchases and Waste 

In 2008, Americans spent $598 billion on food from markets, grocery and retail 

stores (178). Households waste 14% of their food purchases, and of that, approximately 

24% of the waste is fruits and 25% is vegetables (179). A family of four wastes 

approximately $590 of food a year, and nationwide, total household food waste can 
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reach up to $43 billion (180). Visual cues associated with deterioration, such as 

firmness and appearance (looking rotten, withered, wrinkly, bruised, and spotted) are 

common indicators of when to dispose of fruit and lead to high rates of waste (9). In a 

study by Campbell et al. (9), 28% of participants indicated that they disposed of fruit 

once a week.  

 Developmental changes that lead to plant tissue death, termed senescence, 

occur naturally in the ripening of fruit, but can also be induced by stresses during 

harvesting (181). Maturity at harvest is the most important factor that determines the 

storage-life and quality of the fruit (168). The necessity of shipping fruits long distances 

often requires harvesting them at less than ideal maturity, which results in poor quality 

to the consumer (168). The main reason for the disposal of fruit is poor quality (182) and 

therefore it is pertinent to know consumer attitudes and preferences for acceptable fruits 

and vegetables.  

Fruit and vegetable dissatisfaction and waste can result when consumers do not 

practice the proper selection, storage, and ripening methods. Understanding these 

behaviors can provide valuable information about consumer habits and preferences that 

can be used to develop methods to provide better quality produce to consumers. 
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Table 2-1. Nutrient content of fruits and vegetables (edible portions per 100g) 
  Energy 

(kcals) 

Protein 

(g) 

Carbohydrate 

(g) 

Sugar (g) Fiber 

(g) 

Water 

(g) 

Ca 

(mg) 

Mg 

(mg) 

K 

(mg) 

Blueberries 57 0.74 14.49 9.96 2.4 84.21 6 6 77 

Strawberries 32 0.67 7.68 4.89 2 90.95 16 13 153 

Peaches 39 0.91 9.54 8.39 1.5 88.87 6 9 190 

Pears 58 0.38 15.46 9.8 3.1 83.71 9 7 119 

Tomatoes 18 0.88 3.92 2.63 1.2 94.5 10 11 237 

Honeydew 36 0.54 9.09 8.12 0.8 89.82 6 10 228 

Cantaloupe 34 0.84 8.16 7.86 0.9 90.15 9 12 267 

Watermelon 30 0.61 7.55 6.2 0.4 91.45 7 10 112 

Casaba 28 1.11 6.58 5.69 0.9 91.85 11 11 182 

Source: USDA National Nutrient Database for Standard Reference, 

http://www.nal.usda.gov/fnic/foodcomp/search/ 

 

 

Table 2-2. Vitamin and carotenoid content of fruits and vegetables (edible portions per 
100g) 

  Vitamin 

C (mg) 

Folate 

(µg) 

Beta-

carotene 

(µg) 

Lycopene 

(µg) 

Lutein + 

Zeaxanthin 

(µg) 

  

Strawberries 58.8 24 7 0 26   

Blueberries 9.7 6 32 0 80   

Peaches 6.6 4 162 0 91   

Pears 4.2 7 13 0 45   

Tomatoes 12.7 15 449 2573 123   

Honeydew 18 19 30 0 27   

Cantaloupe 36.7 21 2020 0 26   

Watermelon 8.1 3 303 4532 8   

Casaba 21.8 8 0 0 26   

Source: USDA National Nutrient Database for Standard Reference, 

http://www.nal.usda.gov/fnic/foodcomp/search/ 
 

 

http://www.nal.usda.gov/fnic/foodcomp/search/
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CHAPTER 3 
METHODOLOGY 

The objective of this research was to determine how produce flavor, as affected by 

harvest and postharvest practices, influenced consumer attitudes and behaviors 

towards consumption of specialty crops. This study investigated preferences for high 

value specialty crop selection using both qualitative and quantitative procedures. There 

were three components to data collection: focus groups, a pilot test of the online survey 

instrument, and a national online survey.  

Focus Groups 

Questionnaire Development 

The questions for the focus groups were aimed at obtaining qualitative information 

about the purchasing, storage, and consumption habits of tomatoes, strawberries, 

blueberries, melons, peaches, and pears. They were separated by fruit type and 

contained specific questions about how participants select, store, and ripen their 

produce, as well as questions regarding participant satisfaction with current produce 

quality. They were also asked to describe the characteristics of an ideal fruit as well as 

attributes that deter them from repeat purchases. Additionally, they were asked about 

their willingness to pay more for fruit that consistently met their expectations. 

Recruitment and Sampling 

For this study, we wanted to obtain a variety of participants ranging from young 

adults up to the elderly. Convenience sampling was used to recruit participants for the 

focus groups through email list-servs and the distribution of flyers to various 

organizations including the public school system, the University of Florida employee 

pool, the YMCA, local recreation and community centers, cooperative Extension offices, 
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and faith groups.  Participants were eligible if they were at least 18 years old, were the 

primary food purchaser in the home, and purchased at least three of the six fresh fruit 

types in this study (tomatoes, strawberries, blueberries, melons, peaches, and pears). 

Participants were also required to agree and sign the consent form for participation 

(Appendix). All forms and procedures were approved by the University of Florida 

Institutional Review Board.   

Conducting the Focus Groups 

The focus groups were set up and conducted accordingly, to meet the accepted 

guidelines (183). The groups were conducted from August 2010 through December 

2010. They were held in conference rooms, schools, and cooperative Extension offices 

and ranged from three to twelve people per group. In each group, the participants were 

informed of the purpose of the study and signed the consent form.  

The first focus group was conducted in Irvine, California, with the Florida 

researchers in attendance to observe. This was to ensure that both states would be 

conducting the groups in the same manner to keep the data collection consistent across 

both states.  

During the focus group discussions, pictures of each of the fruits were passed 

around to participants. This was to serve two purposes: (1) to show what the different 

varieties of the fruits looked like, and (2) to visually stimulate the participants to think 

about the fruit being discussed. Samples of cut-up melons (watermelon, honeydew and 

cantaloupe) were passed around to the participants during the melon discussion. The 

participants were able to smell, feel, and taste the melons, which gave awareness of 

descriptive factors to help them describe their preferences and dislikes of melons.  



 

51 

Each of the focus groups lasted approximately 90 minutes and was audio 

recorded. At the conclusion of the focus group, each participant received a $35 gift card 

for their participation. 

Focus Group Analysis 

The focus group audio recordings were transcribed verbatim. The transcripts from 

both the Florida and California focus groups were hand-coded by the researcher and 

also coded using the Xsight Version 2.0 research software. Hand-coding involved 

looking for common themes and quotes within the transcripts and aggregating all of the 

results into one document for easy reference. With the Xsight program, categories were 

set up a priori after the first focus group, and specific quotes were manually assigned to 

the categories. Tags of “good quote,” “communication opportunities,” and “appearance” 

were created for each fruit to aid in organizing the quotes. The “good quotes” tag helped 

to sort recurrent themes, “communication opportunities” are things people have said 

that are believed to be true but are incorrect, and “appearance” contained quotes on 

appearance qualities of the fruits and what determined consumer decision criteria and 

satisfaction. The common ideas and themes were used to develop the questions and 

answer choices for the survey. 

Pilot Test of the Online Survey Questionnaire 

After receiving the qualitative information from the focus groups, an online survey 

was created. A pilot study was first performed with this survey to test the reliability of the 

questions developed from the focus group responses. In particular, a test-retest method 

was used. This is a common method used to measure survey reliability and involves the 

same set of respondents taking the survey at two points in time to see how reproducible 

the set of results are (184).  
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Questionnaire Development  

Using the focus group script as a guide, questions were developed to obtain 

specific information about the purchasing, storage, and consumption habits of 

consumers. The output from the coded transcripts was used to develop questions and 

the accompanying answer choices.  

The survey contained a total of 125 questions divided by commodity type: 

tomatoes, strawberries, blueberries, melons (cantaloupes, honeydews, watermelons, 

specialty melons), peaches, and pears. The questions addressed topics such as their 

frequency of purchasing, preferences, storage and ripening habits, and their willingness 

to pay more for higher quality fruits.   

The survey was created using SurveyMonkey.com. Skip Logic technology was 

applied to skip over questions based on the responses to previous questions. If a 

consumer did not purchase a particular commodity regularly (less than 2-3 times per 

month), they would skip the remainder of questions about that fruit and be redirected to 

the next fruit. The survey was approved by all of the contributing investigators and the 

University of Florida Institutional Review Board prior to distribution.  

Recruitment and Sampling  

Fifteen people each from Florida and California were selected through a 

convenience sample for a total of 30 participants. Each participant took the online pilot 

study survey initially and then took the same survey one week later. Each participant 

used a unique code word that they typed into each survey, which kept anonymity yet 

allowed the surveys to be matched to ensure both surveys were completed and taken 

by the same person. If both surveys were completed, each participant received a $35 

gift card as an incentive.   
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Conducting and Analyzing the Pilot Study 

The pilot study surveys were taken between June 2011 and July 2011. Statistical 

analyses were performed in SPSS Version 19 software. Each survey question was 

given a numeric code for data entry. The data were exported from the website hosting 

the survey, SurveyMonkey.com, into the SPSS software.   

Reliability was established using the Cronbach’s α statistic. Cronbach’s α is a 

measurement of the internal consistency among individual items (185). A Cronbach’s α 

of 0.7 is generally considered satisfactory when comparing groups (186). Any question 

that was below a value of 0.7 was reevaluated for clarity with a cross-tabulation table, 

which describes the distribution of two or more variables simultaneously. The cross-

tabulation table was evaluated to see possible reasons the alpha value was low.  

Some questions required participants to rank their preferences for various 

attributes. These data were re-coded so that each question and all of its ranked 

responses were compared as a whole as opposed to each answer choice being 

compared to each other separately. This would give a better understanding of the 

question overall. The cross-tabulation table was used to compare the responses. If the 

ranked questions had contingency coefficients below a level of 0.7, the original, un-

coded data were run to see where there were discrepancies. 

National Online Survey 

A national online survey was created to obtain a robust outlook of quantitative 

information obtained from the qualitative data. An online survey would be appropriate 

because according to the U.S. Census Bureau’s Current Population Survey, as of 

October 2009, 69% of American households had computers with Internet access in their 

homes. Electronic surveys eliminate the cost and waste of paper and postage mailings 
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and provide access to a large population quickly and efficiently (187, 188). They also 

allow for quick response time and greater question diversity (187, 188).  

Question Development 

The majority of the pilot study survey was kept the same for the national survey, 

with the exception of some changes made based on the pilot study results and to clarify 

formatting. The following are changes made to the survey before national distribution: 

 The question asking for the identifier word in the pilot study was removed. 

 The consent page was arranged in paragraph form for easier reading.  

 The comment “Please note, all fruits discussed in this survey refer to fresh, NOT 
frozen fruits” was added to the beginning of the survey. 

 Strawberry questions were switched with blueberry to yield the order: tomatoes, 
strawberries, blueberries, melons, peaches, pears.  

 The answer choices “Once a month” and “Less than once a year” were removed 
from the question “When in season, how often do you purchase [fruit] from the 
supermarket?”  

 The question “If you purchase fresh tomatoes, which types do you purchase” was 
re-worded to “If you purchase fresh tomatoes, please select all types that you 
buy.” 

 The answer choice “My children like them” was added to the question “Which best 
describes the reason your purchasing habits of [fruit] have increased.” 

 “More” was capitalized for emphasis in “How much more would you be willing to 
pay for reliably better tasting [fruit].”  

 Under the question “How would you prefer supermarkets to distinguish better fruits 
that you know will deliver the flavor and qualities you like”, the verb “Label” was 
added to “the variety name & variety differences.” 

 The question “Are you interested in information on” was re-worded to “How 
interested are you in information on.” 

 The question “How would you like to receive information about fruits” was re-
worded to “How interested are you in receiving information about fruits by the 
following communication methods.” 
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 The “If you have children” clause was removed from the demographic question to 
produce “Please select all of the following statements that apply to you.”  

 The last three answer choices for the question “Please think of when you are 
dissatisfied with a fresh fruit purchase from a supermarket and evaluate the 
following statements” were re-ordered to the sequence “I purchase a different kind 
of fruit the next time I go grocery shopping,” “I purchase a non-fruit snack the next 
time I go grocery shopping,” and “I ask the store to refund or replace my fruit 
purchase.”  

 A ‘previous page’ button was added.  

Recruitment and Sampling 

The survey was hosted on SurveyMonkey.com. Recruitment for the national online 

survey was done through a sampling firm, World Wide Panel. They distributed the 

survey link nationally to consumers who were 18 years of age or older. The first page of 

the survey was the consent form. If the participants did not agree to the terms, they 

were redirected and not allowed to take the survey. The survey was available between 

August 29, 2011 until August 30, 2011, until the desired number of completed surveys 

was reached. A total of 1,200 participants was determined appropriate because it 

exceeds the 1,111 participants for populations greater than 100,000 which will give ±3% 

precision level with a confidence level of 95% and P=0.5 (189). There were a total of 

1,220 people who completed the survey.  

Online Survey Analysis 

The national online survey was analyzed using SPSS version 19 statistical 

software and Microsoft Excel. All of the statistical analyses were performed at the 0.05 

significance level.  

Descriptive frequency tables were run for each question to see the percentage of 

participants who chose each answer choice. For all of the questions requiring ranking of 

priorities or preferences, the frequencies of each ranked variable were grouped by their 
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priority ranking. Each priority level response was then weighted to achieve the overall 

highest ranked attributes.  

Friedman tests were used to compare the mean rankings between the reasons 

why consumers purchased each fruit.  The Friedman test can be used to test for 

differences between groups and indicate how they differ when the dependent variable is 

ordinal (190). 

Bivariate correlations were used to determine the relationships between 

independent variables and purchasing behaviors (dependent variable). One-way 

analysis of variance (ANOVA) was used to compare the means between groups. The 

Levene’s test was used to test the homogeneity of variances, an assumption for the 

ANOVA test. If the Levene’s test failed to show that the variances were equal, the 

Welch test was used, which is a robust test for the equality of group means. The Welch 

test statistic is preferable to the F statistic when the assumption of equal variances is 

not met (190). A significant Welch statistic implies that there were significant differences 

between the groups (190). Post hoc analyses were run for significant ANOVA or Welch 

tests to see where there were differences between groups. Tukey’s test was used for 

ANOVA analyses and the Games-Howell test was used for Welch’s tests.  
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CHAPTER 4 
RESULTS 

Focus Group  

Focus groups were conducted to obtain the qualitative data that would be used to 

develop the online survey. There were 12 focus groups total; six focus groups 

conducted each in Florida and California, for a total of 101 participants. Seventeen 

participants were male and 84 were female. The ages represented in the groups ranged 

from young adults with young children up through older, retired adults.   

The six research objectives were evaluated to obtain a robust idea of consumers’ 

purchasing and storing/ripening behaviors: (1) reasons for purchasing the fruit, (2) 

factors when selecting the fruit to purchase, (3) attributes of their ideal/perfect fruit, (4) 

reasons for dissatisfaction when their expectations are not met, (5) home storage and 

ripening habits, and (6) their willingness to pay more for consistently high quality fruit.   

Reasons for Purchasing Fruit 

For the five commodities of fruits in this study (tomatoes, berries, melons, 

peaches, pears), taste/flavor was said to be the most important reason for purchasing. 

In particular, “sweet,” “juicy,” and “refreshing” were common phrases related to taste 

that were mentioned. Many participants, especially those with younger children, said 

they purchased berries and melons because they were good snacks. One consumer 

stated, “I cut up [watermelon] into these [small] sizes and put it in a Tupperware 

because it’s easy for my son to get out, because I don’t eat melons. It’s easier for them 

to snack on.” Versatility in usage was another factor that determined purchasing. 

Berries could be added to various foods such as oatmeal, yogurt, cereal, or used for 

smoothies, in addition to being eaten by themselves. The variety of tomato determined 
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its usage, and ranged from making sauces and salsa; adding them to salads, 

hamburgers, sandwiches; or eating them plain.  

The nutritional value of the fruits was also an important factor determining 

purchasing. Many consumers knew that fruits were good for them, but did not know the 

specific nutrients they provided. “All of them have different nutritional values, like I know 

they told you in science class a long time ago…they have different colors, you have to 

have variety to get all your vitamins and minerals.” Most consumers knew the least 

about the nutrition of pears compared to the other fruits. Tomatoes and berries were the 

two commodities most known for their nutritional benefits. Most consumers knew that 

tomatoes contained lycopene and that berries contained antioxidants and vitamin C. 

One consumer stated that “blueberries are so good for you and they have so many 

antioxidants…you always hear…that’s why I always buy them.”  

Factors When Selecting Fruit to Purchase 

When selecting melons, the participants looked for fruits with little or no defects 

such as bruises, blemishes, or indentations. The firmness of cantaloupes and 

honeydews was a common selection factor, and a medium firmness was preferred. 

Aroma was also a common selection factor for cantaloupes and honeydews, and as one 

consumer said, “[I] pick up the melon and smell it. If it has a smell at all, then you’ve got 

something that’s getting close to ripe, but if it has no smell, I usually put it back.” The 

external netting and coloring were common selection factors used to select 

cantaloupes. Some people suggested that more netting was a good indicator of 

ripeness and a yellowish color indicated it may be too ripe. Some people had specific 

techniques to select a melon: 
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I never knew how to choose a honeydew. I was in the grocery store one 
time and the produce manager was there and he said well let me show you. 
So he picked out one, one of them your hand would just swoosh right 
across it. He said you should pick out one that your hand kind of skids…it’s 
not real rough but it’s not real slick…when you try to put your hand on it, it 
doesn’t slide, it kind of stops. 

When selecting watermelon, many consumers thump the watermelon and listen 

for a hollow sound. Most people were content with this method, but others said that 

they’ve “never been able to tell the difference in the sound of a thump.” Consumers also 

looked for a yellow underside as an indicator of a ripe watermelon.   

Another selection factor, mentioned mainly by the older participants who lived by 

themselves or with their spouse, was the size of the melon available. “The problem at 

my house is that nobody really likes melon except for me so a normal size melon is 

almost too big to consume in 4 - 5 days.” Some of the consumers mentioned purchasing 

the pre-cut fruit because smaller quantities were available, but it was more expensive.  

It just bugs me that those containers cost so much. I mean those are the 
perfect sizes for a person to buy that’s single or a couple…but it doesn’t 
seem right to me that those containers should be like twice as much as a 
watermelon or something. Or if you want to buy a quarter watermelon 
because that’s the right size, you shouldn’t have to pay, what, $3.50 or 
whatever it is…and you can look at them and you can tell per pound, it 
shouldn’t cost that much. But because they cut it and put saran wrap over it, 
which isn’t expensive, they double the price. So usually I’m in a bind…do I 
buy this great big thing that I can’t eat and waste some, or do I buy a little 
piece for a lot more price and spend a lot more money for it?  

When selecting berries, consumers looked for berries that do not have visual signs 

suggesting deterioration such as bruises, mold, and indications of dried, wilted, 

smushed or soggy berries. They also looked for a particular size, either smaller or larger 

berries, depending on their preference. The brand of berries played a role in their 

selection, and if they had purchased poor quality berries from one brand, they might 

switch to a different brand the next time they purchase. They also preferred uniform 
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color throughout the berry. There seemed to be a higher satisfaction with berries than 

other fruits, as one consumer remarked, “[they’re] one of the safer ones for 

me…because I get pretty good ones and they are pretty consistently good. And the bad 

ones aren’t that bad.”  

Peaches, pears, and tomatoes had similar selection criteria. Aroma was 

considered a good indicator of ripeness and was a common selection factor among 

these three commodities. Consumers preferred deeper/brighter colors on these fruits 

without any bruises or soft spots. The firmness of these fruits was also an important 

selection factor and a harder fruit was typically thought to be less ripe.  

For all of the five commodities, a common selection factor was the place of origin. 

Almost everyone agreed that they preferred American-grown produce versus produce 

from other countries for two main reasons. The first reason was they are worried about 

the sanitary conditions of other countries. “…[B]ecause of their sanitation, they don’t 

have the quality control like they do here in the United States, and I value my health.” 

The second reason was that many preferred to support local farmers and felt they got a 

higher quality product resulting from less travel time. As one consumer stated, “I think 

that the product is fresher so it’ll still taste better.”  

Attributes of an Ideal Fruit  

For all of the fruits, “sweet” and “juicy” were important attributes of the consumers’ 

ideal fruit. When describing an ideal peach, many participants gave comments such as 

“I want juice to run down my face” and “it should be something you have to lean over 

the sink or go out on the porch to eat. It should be messy to eat a peach.” The absence 

of defects was also an important consideration for quality fruit. The majority of the other 

preferences were regarding texture. Consumers desired “firm” and “soft but not mushy” 
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fruit that were “meaty” and not “mealy” and pears that were not “gritty.” Freestone 

peaches were preferred over the clingstone variety. Many participants had a preference 

for seedless melons versus seeded melons. For melons, tomatoes, and peaches, bright 

exterior colors and a uniform color on the inside were preferred. When describing an 

ideal pear, many of the focus groups had an unsolicited praise for Harry and David 

pears. “Harry and David sells a package of pears…they’re expensive, but oh man are 

they good…they taste like a pear and the texture is there, not grainy and not soggy, not 

hard.”  

Preference for the size of berries was divided in many of the groups. For both 

strawberries and blueberries, some participants preferred smaller berries while others 

preferred larger berries that required multiple bites to eat. “Sweet” and a combination of 

“sweet” and “tart” were common phrases used to describe the preferred taste. Aroma 

and uniform color, bright red for strawberries and dark blue for blueberries, were also 

indicators of good quality berries. For texture, they preferred firmer berries that were not 

mushy or soggy.  

Reasons for Dissatisfaction When Expectations Are Not Met  

For all of the fruits, the satisfaction with the current quality available ranged from 

satisfied to unsatisfied. Participants were more satisfied with fruit from a farmer’s market 

or a road-side fruit stand than fruit from the supermarket.  

Overall, lack of flavor, lack of sweetness, dryness, and mealiness were the most 

common characteristics describing how a fruit did not meet expectations. “I always 

seem to get the ones that are dry and not the nice juicy ones so I just stopped buying 

them because I was just wasting money.” The fruit texture was commonly described as 

being too hard or too soft/mushy. “I find that they [peaches] are either rock hard or you 
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take them home and you try to ripen them and they get mushy too fast…they just are 

not good from the store.” External blemishes and bruises also deterred purchasing. For 

peaches and tomatoes, there was a strong disconnect between appearance and taste. 

“I bought some from a grocery store and they were all bad which was a huge 

disappointment because they looked good.” Berries were described as being too bitter 

and having mold, with strawberries being hollow and bland, especially the larger sized 

strawberries.  

The repurchasing of fruit after receiving a dissatisfactory fruit depended on the 

type of fruit. Berries, melons, and tomatoes had more lenient repurchasing behaviors. 

Consumers said they would still purchase these fruits the next week to next month even 

after receiving a bad batch. Specifically, purchasing bad tomatoes did not hinder their 

repurchasing, and consumers would still buy tomatoes the next trip to the grocery store. 

They made comments such as, “I have to have tomatoes at home” and “it’s frustrating, 

but I’ll still buy them.” Peaches and pears were the two fruits that were most 

dissatisfying to consumers, and they were more stringent with their repurchasing. After 

purchasing unsatisfactory peaches or pears, consumers would most often wait until the 

following season to repurchase. Some consumers had completely stopped buying these 

fruits because they consistently received poor quality. 

Home Storage and Ripening Habits  

The storage and ripening practices of consumers varied greatly depending on 

personal preferences. Melons were generally stored on the counter and were stored in 

covered containers in the refrigerator once they were cut. Tomato storage was split 

between putting them in the refrigerator and leaving them out on the counter. The 

consumers who put tomatoes in the refrigerator preferred chilled fruit or thought they 
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would last longer, whereas those who stored them on the counter believed they retained 

more flavor and were more convenient to eat. “If they end up in the refrigerator, I tend to 

forget about it” and “[if] my kids see it, they’ll eat it” were common replies for storage on 

the counter. Berries were stored in the refrigerator in their original container and washed 

only when ready to eat. Excess berries were usually frozen. Peaches and pears were 

most often left on the counter and then put in the refrigerator before they went bad. 

Some participants said that they used green vegetable storage bags for their produce, 

which slow the ripening process and allow the fruit to last longer. A few participants 

mentioned they did not necessarily know the proper storing methods for each fruit, but 

they followed what they saw in the grocery store.  

Most of the consumers did not have a clear distinction between their storing and 

ripening practices. Tomatoes, peaches, and pears were put in brown bags or near the 

windowsill to facilitate ripening. One consumer used a hanging tomato hammock where 

air could circulate the tomatoes for even ripening. Some participants were unsure 

whether certain fruits continued to ripen once purchased. One participant wondered “if I 

get one that’s not quite ripe…will it ripen on me if I leave it out once I buy it? Or is it too 

late?” Another participant stated, “I’ve never let my pears ripen, I thought you were just 

supposed to eat them.” 

Willingness to Pay More  

Consumers varied on whether they would pay more for consistently better quality 

fruits. Participants who were opposed to paying more said that fruits are already 

expensive so they would not want to pay more and wondered how better quality could 

be guaranteed for the extra price. Others said that they were already satisfied with the 

quality. They also reasoned that “if they could provide better fruits, why aren’t they 



 

64 

already providing them for us?” and “that assumes that you are going to get second-rate 

[fruit] as standard.” Some consumers said they would grow their own fruit if the price 

became too expensive. The consumers who said they would pay more said they “would 

rather pay a little more for something they would eat versus pay less for something and 

not eat it.” Many said they would pay a little extra, within reason, but that it might 

influence them buying less often. They would pay more for tomatoes that they ate fresh 

compared to tomato varieties they used for cooking.  

Pilot Study 

The pilot study survey consisted of each person taking the survey twice, seven 

days apart. Forty-four participants attempted the first survey and of those 41 completed 

the survey. Thirty-nine participants attempted the second survey with a total of 29 who 

completed it. The two surveys were matched by IP address and/or an identifier word of 

the participant’s choosing, entered at the end of each survey. Some participants did not 

enter an identifier word or did not remember the word they chose and therefore their 

surveys could not be matched. Only completed surveys where the IP address and/or 

identifier word matched were used for the reliability comparison. Twenty-nine sets of 

surveys were used for the pilot study analyses.  

The majority of the questions had a Cronbach’s alpha of 0.7 or greater so those 

questions were considered satisfactory and not changed. There were, however, 

questions that had alphas lower than 0.7 and had to be examined further (Appendix).  

All of the commodities except for melons had a low Cronbach’s alpha for the 

question asking their frequency of purchase. After looking at the cross-tabulations, it 

was decided that the categories between purchasing intervals were too close to reliably 
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distinguish a difference. The answer choices “once a month” and “less than once a 

year” were removed for the national survey to make the options more distinct.  

When participants were asked why they chose to buy the fruit, blueberries, 

strawberries, honeydew, and watermelon had correlation coefficients that were below 

0.7. For blueberries, the fifth most important reason for purchasing had a contingency 

coefficient on the cusp of satisfactory at 0.696. The original data were cross-tabulated, 

and the choices “to meet my daily requirements” and “for a specific recipe” had low 

coefficients of 0.634 and 0.558, respectively. A few people changed their responses to 

these questions resulting in the low coefficient. For strawberries, the participants’ most 

important reason for purchasing had a coefficient of 0.577. When the original data were 

cross-tabulated, the choices “taste,” “for the nutritional benefits,” “to meet daily 

requirements,” and “for a specific recipe” had low coefficient values. For honeydews, all 

five of the reasons for purchasing had low coefficients. This was attributed to the small 

sample size of participants who purchased honeydews. Watermelon also had low 

contingency coefficients for the reasons for purchasing. The highest and third highest 

ranked reasons for purchasing watermelons were 0.678 and 0.651, respectively. When 

the original data were analyzed, “taste,” “nutrition,” and “recipe” had low coefficients. 

Even though some parts of this question were below the preferred 0.7 value, the 

majority of the other responses for these questions were significant and so the 

researchers decided to keep this question for the national survey.  

When participants were asked if they purchased any type of melon, the 

Cronbach’s alpha was very low, at 0.003. A cross tabulation table was set up to see 

why the alpha was so low. The results showed two participants changed their answer 
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from ‘yes’ in the first survey to ‘no’ in the second survey and one person who did not 

respond in the first survey answered ‘no’ in the second survey. After looking over the 

responses, some participants may have realized that answering ‘yes’ to this question 

would bring them to additional questions to answer, so they may have changed their 

responses in the second survey to ‘no’ to shorten the survey.  

Participants who claimed their melon purchases had decreased were asked the 

reason why. This question yielded a very poor alpha value (-0.074). A cross-tabulation 

table was run to see why the value was so obscure. We attributed the poor value to the 

very small sample of participants who chose this option because only two respondents 

answered this question. Similarly, the question asking why participants increased their 

peach purchases had an alpha of 0.634. This also had a very small sample size with 

only two people responding to this question.  

At the end of the survey, questions were asked about the fruits in general.  Two 

questions had an alpha below 0.7 when they were asked about what their actions were 

when they were dissatisfied with their purchase. The first question asked if they were 

dissatisfied with a purchase whether they would purchase fruit from a different store the 

next time they went shopping. The alpha was 0.659, and the cross-tabulation showed 

respondents switching from disagreeing to agreeing and also changing from agreeing to 

disagreeing. The other question that received a low alpha score of 0.659 asked if they 

were dissatisfied with their purchase whether they waited a year/until the next season 

before purchasing that kind of fruit again. The cross-tabulation showed that many 

respondents changed their answer to both agreeing and disagreeing responses.  
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After evaluating all of the pilot study responses, the researchers kept the majority 

of the questions from the pilot study and made changes to them for clarification 

(Methodology, Chapter 3). 

National Survey 

For the national survey, only respondents who answered “2-3 times per month” or 

“weekly” on the purchasing frequency questions were directed to answer the specific 

questions about each fruit. This was to ensure that consumers would be familiar enough 

with the fruit to provide valuable input.  

Demographics 

A total of 1,378 people attempted the national online survey (Figure 4-1). Of those 

1,378 people, 1,339 (97.2%) agreed to the consent form and proceeded to take the 

survey while 39 respondents (2.8%) did not agree and were not permitted to take the 

survey. Of the total respondents who entered the survey, 1,220 people (88.5%) 

completed it. Only completed surveys were used in the analysis.  

Most of the respondents reported being of Caucasian/white ethnicity (82.7%) and 

female (65.6%) (Table 4-1). Respondents in the 50-59 age group were represented the 

most (28.9%), and participants in the 18-29 age group were represented the least 

(13.7%). Most respondents had some college education (33.7%) or graduated college 

(33%), while only 2.3% had only some high school education. Most people who 

completed the survey did not have children or their children did not live at home (54.4%, 

n=658) (Figure 4-2).  

Of the six commodities, strawberries were purchased the most with 91.6% of 

consumers purchasing them, followed closely by tomatoes with 90.4% (Figure 4-3). 

Blueberries (70.5%) and pears (68.6%) were the commodity least purchased. 



 

68 

Cantaloupes (72.9%) were the most commonly purchased melon and the specialty 

melons (galia, casaba, and santa claus) were the least purchased melons (14.4%).  

Tomatoes 

Red, round tomatoes were the most purchased tomato (74%), followed by cherry 

or grape tomatoes (54.8%), and roma tomatoes (52.8%) (Figure 4-4).  

Of the 1,220 participants who took the survey, 942 respondents (77.2%) 

purchased tomatoes at least 2-3 times per month (Figure 4-5). There was a statistically 

significant difference among the reasons consumers purchased tomatoes (χ2 = 

1071.524, p = 0.000) (Table 4-2). The majority of participants who purchased tomatoes 

purchased them because they liked the taste (29.7%) (Figure 4-6). When choosing a 

tomato to purchase, being free from defects (19.7%) was the most important selection 

factor. The firmness of the tomato (15.6%), the color of the tomato (13.5%), and the 

price (12%) were also important selection factors for tomatoes (Figure 4-7). Twenty-

seven percent of consumers ranked firmness as one of their top three preferences for 

tomatoes (Figure 4-8). Tomatoes that were juicy (21%) and the right color (19.7%) were 

also preferred attributes of tomatoes. Most consumers were either satisfied (34.6%) or 

very satisfied (31.7%) with the quality of tomatoes available (Figure 4-9). When 

dissatisfied with tomatoes, lacking flavor (22.5%) was ranked as the most common 

problem (Figure 4-10). Tomatoes that were too soft (19.4%) were also an important 

reason for dissatisfaction. Flavor (29.4%) was the most important attribute consumers 

wanted to improve with tomatoes (Figure 4-11).  

After purchasing tomatoes, most respondents reported they expect to use the 

tomatoes either the day of purchase (47.2%) or 1-3 days after purchasing (47.6%) 

(Figure 4-12). The majority of respondents (47%) reported putting tomatoes in the 
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refrigerator or freezer immediately after purchasing, while 30.6% reported keeping them 

at room temperature, and 22.4% of respondents stored tomatoes at room temperature 

and then put them in the refrigerator (Figure 4-13). Most respondents (45.3%) claimed 

storing tomatoes in the refrigerator would help them last longer (Figure 4-14). Only 

20.7% stored tomatoes in the refrigerator because they preferred them cold, and 14% 

stored them in the refrigerator only after cutting them. When storing tomatoes on the 

counter, the most common reason was to ripen them (33.7%) (Figure 4-15). Others 

reported they prefer tomatoes room temperature (10.9%) and like the flavor better 

(10.4%).  

When asked specifically about ripening, 37.8% reported ripening tomatoes in an 

open container on the counter, while 28.7% said they do not ripen the product at all 

(Figure 4-16). Some participants reported ripening tomatoes in the sun (16.7%) and in 

paper or special ripening bags (12.9%). Most people used the firmness (45.5%) and 

color (37.7%) to determine when tomatoes were ready to eat (Figure 4-17). Half of the 

people reported being satisfied with the ripened tomato product often, while 33.8% 

reported being satisfied only half the time (Figure 4-18). 

In the last few years, 21.8% of respondents claimed to purchase more tomatoes, 

while 17.4% reported purchasing less (Figure 4-19). The main reasons for increased 

purchasing were for health reasons (36.6%), the increased variety available now (20%), 

and improved flavor (17.6%) (Figure 4-20). Some respondents commented that they 

purchased more because they cook more now or their home grown tomato crops have 

not produced good tomatoes. The main reasons for purchasing less were that the price 

had increased too much (53%) and they have received poor flavor in the tomatoes 
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(19.5%) (Figure 4-21). Many respondents reported growing their own tomatoes as a 

reason for purchasing less. Many respondents claimed they would not pay any more 

than the current price for reliably better tasting tomatoes (35.4%), and 29.8% said they 

would pay no more than $0.25 more per pound extra (Figure 4-22).  

Strawberries 

Of the 1,220 participants who took the survey, 712 (58.4%) purchased 

strawberries at least 2-3 times per month (Figure 4-23). There was a statistically 

significant difference among the reasons consumers purchased strawberries (χ2 = 

1087.092, p = 0.000) (Table 4-3). Consumers ranked taste as the main reason (32.2%) 

they purchase strawberries (Figure 4-24). When selecting strawberries to purchase, the 

absence of defects (24.6%), the color (24.5%), and price (17.8%) were the main 

selection factors (Figure 4-25). Sweetness was ranked highest among the main 

attributes preferred in strawberries (34.6%) (Figure 4-26). When consumers were 

dissatisfied, mold (18%), lacking flavor (16.5%), and bruising (15.4%) were ranked as 

the most common reasons (Figure 4-27). Consumers ranked mold (24.8%) and flavor 

(24.3%) as the main attributes to improve (Figure 4-28). Overall, most consumers were 

either satisfied (36.3%) or very satisfied (37.8%) with the quality of strawberries 

available (Figure 4-9).  

The majority of respondents who bought strawberries reported that they expect to 

eat them the same day they purchase them (66%) (Figure 4-12). Most respondents 

(77.2%) reported storing strawberries in the refrigerator or freezer immediately after 

purchasing (Figure 4-13). The main reasons for storing them in the refrigerator were 

that the consumers felt the strawberries lasted longer this way (60.3%), and they 

preferred them cold (28%) (Figure 4-14). A small amount of consumers reported storing 
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strawberries on the counter because they were going to eat them right away (12.7%), 

they wanted them to ripen (11.2%), and they preferred the flavor better at room 

temperature (4.7%) (Figure 4-15).  

The majority of respondents reported purchasing about the same amount of 

strawberries over the last few years, but 25% reported purchasing more and 11.9% 

reported purchasing less (Figure 4-29). Health reasons (27.7%), increased availability 

(22%), and child preference (19.2%) were the top three reasons strawberry purchases 

have increased (Figure 4-20). Higher price (60%) was the main reason for decreased 

purchasing, followed by poor flavor (20%) (Figure 4-21). A third of respondents reported 

they would pay no more than $0.25 more per pound for reliably better tasting 

strawberries, while 29.9% said they would not pay any more (Figure 4-30).  

Blueberries 

A total of 381 participants (31.2%) purchased blueberries at least 2-3 times per 

month (Figure 4-31). There was a statistically significant difference among the reasons 

consumers purchased blueberries (χ2 = 449.467, p = 0.000) (Table 4-4). Taste (29.3%) 

and nutritional value/health benefits (24.9%) were ranked as the most important 

reasons for purchasing blueberries (Figure 4-32). When selecting blueberries for 

purchase, being free from defects (23.5%), color (20.5%), and price (19.3%) were 

ranked as the most important selection factors to consider (Figure 4-33). Consumers 

most preferred blueberries that were sweet (30.8%) (Figure 4-34). Having no flavor 

(17.4%) and having mold (17.3%) were ranked as the highest reasons for 

dissatisfaction with blueberries and were also ranked as the most important attributes to 

improve with 23.2% and 20.5%, respectively (Figures 4-35 and 4-36).  Overall, 
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participants were satisfied (33.7%) or very satisfied (42.2%) with the blueberries they 

have purchased (Figure 4-9). 

Most people (66.5%) expected to eat blueberries the day of purchase, while 28.7% 

planned to eat them 1-3 days after purchasing (Figure 4-12). The majority of people 

(78.6%) stored blueberries in the refrigerator or freezer immediately after purchasing 

(Figure 4-13). The main reasons for storing blueberries in the refrigerator were that they 

lasted longer (54.9%) and they prefer them cold (29.8%) (Figure 4-14). The majority of 

respondents claimed they do not store blueberries on the counter (56.6%) (Figure 4-15), 

however others reported storing blueberries on the counter because they were going to 

eat them right away (14.8%) and counter storage would ripen them (9.8%).  

Most respondents’ purchasing frequency of blueberries has stayed the same, 

however, 32.5% purchase more blueberries now and 8.7% purchase less now (Figure 

4-37). The top reasons for increased blueberry purchases were health reasons (45.2%), 

increased availability (21%), and better flavor (12.9%) (Figure 4-20). The top reason for 

a decrease in blueberry purchasing was the higher price (72.7%) (Figure 4-21). 

Respondents said they would be willing to pay $0.25 more per pound for reliably better 

tasting blueberries (30.3%), while 30.3% said they would not pay any more (Figure 4-

38).   

Melons 

78.6% of respondents claimed they purchased any type of melon from the 

supermarket (Figure 4-39).  

Cantaloupe. Almost seventy-three percent of consumers purchased cantaloupe, 

and 32% purchased them at least 2-3 times per month (Figure 4-40). There was a 

statistically significant difference among the reasons consumers purchased cantaloupes 
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(χ2 = 703.744, p = 0.000) (Table 4-5). Taste (31.9%) was ranked highest among 

reasons that consumers purchased cantaloupe (Figure 4-41). When selecting 

cantaloupe to purchase, smell (21.9%) and firmness (20.3%) were ranked highest 

among the selection factors (Figure 4-42). Participants ranked the sweetness of 

cantaloupes (30.3%) as the most preferred attribute (Figure 4-43). Juicy (22.5%) and 

the right aroma (20.3%) were also preferred attributes in cantaloupe. Consumers 

ranked lack of flavor (24.2%) as the most common reason for dissatisfaction (Figure 4-

44) and also as the most important attribute to improve (25.6%) (Figure 4-45). Overall, 

the majority of consumers claimed that they were either somewhat satisfied (32%) or 

very satisfied (32.6%) with the quality of cantaloupes they purchased at the 

supermarket (Figure 4-9).  

Honeydew. A total of 172 participants (14.1%) purchased honeydew at least 2-3 

times per month (Figure 4-46). There was a statistically significant difference among the 

reasons consumers purchased honeydews (χ2 = 274.009, p = 0.000) (Table 4-6). 

Thirty-one percent of participants ranked taste as one of the most important reasons for 

purchasing honeydew (Figure 4-47). Smell (20%) and firmness (16.2%) were ranked as 

two of the most important selection factors when choosing a honeydew to purchase 

(Figure 4-48). Sweetness (25.3%) and juiciness (21.7%) were the most important 

preferences in honeydew (Figure 4-49). When consumers were dissatisfied with 

honeydew, lack of flavor (22.3%) and lack of sweetness (17.6%) were the most 

common problems (Figure 4-50). Flavor (26.6%) was ranked as the most important 

attribute to improve in honeydew (Figure 4-51). Most consumers claimed that they were 
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either somewhat satisfied (25.3%) or very satisfied (25.1%) with the quality of 

honeydews purchased at the supermarket (Figure 4-9). 

Watermelon. A total of 310 participants (25.4%) purchased watermelon at least 2-

3 times per month (Figure 4-52). There was a statistically significant difference among 

the reasons consumers purchased watermelon (χ2 = 584.346, p = 0.000) (Table 4-7). 

The most important reason why consumers bought watermelon was because they liked 

the taste (32.1%) (Figure 4-53). When selecting watermelon to purchase, consumers’ 

highest priorities were the price (17.6%), the knocking or tapping sound (16.2%), and 

the size of the melon (15.7%) (Figure 4-54). Consumers most preferred watermelons 

that were sweet (32.2%) (Figure 4-55). When dissatisfied with watermelon, lack of flavor 

(22.8%) and lack of sweetness (20.3%) were ranked as the most common problems 

(Figure 4-56) and were also ranked as the most important attributes to improve at 

26.6% and 19.7%, respectively (Figure 4-57). The majority of consumers claimed they 

were either somewhat satisfied (29.7%) or very satisfied (36.5%) with the quality of 

watermelon purchased at the supermarket (Figure 4-9).  

Other melons. A total of 55 participants (4.5%) purchased galia, casaba, or santa 

claus melons at least 2-3 times per month (Figure 4-58). Most consumers who 

purchased other types of melons were either somewhat satisfied (23.2%) or very 

satisfied (18.3%) with the quality of specialty melons purchased at the supermarket 

(Figure 4-9).  

The majority of consumers expected to eat melons either the day of purchase 

(42.1%) or up to three days after purchasing (46.1%) (Figure 4-12). When the fruit was 

brought home, the majority of consumers stored them in the refrigerator or freezer 
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immediately (45.4%) or at room temperature and then the refrigerator (35.9%) (Figure 

4-13). The majority of consumers stored melons in the refrigerator because they like 

them cold (41.5%), and 22.2% stored them there only after cutting them (Figure 4-14). 

Most people did not store melons on the counter (35.4%), but 27.1% stored them on the 

counter to ripen them (Figure 4-15). Most people did not ripen melons at home (47.5%), 

while 38.3% ripened them in an open, uncovered container on the counter (Figure 4-

16). After cutting a melon, most people stored it covered in the refrigerator (91.1%) 

(Figure 4-59). More than half of consumers (53.8%) were often satisfied with the 

ripened product and 32.9% were satisfied about half the time (Figure 4-18). About one-

third (30.1%) of consumers sometimes felt that when they purchased under-ripe 

melons, they rotted before they got a chance to eat it, while 34.5% and 28.1%, 

respectively, claimed this was rarely or never the case (Figure 4-60).  

In the past few years, 13.8% of consumers claimed they purchased more melons, 

while 18.8% said they purchased less melons (Figure 4-61). The main reasons for 

increased purchasing were for health reasons (28%), better flavor (14.4%), and child 

preference (13.6%) (Figure 4-20). The main reasons for decreased purchasing were 

because of a higher price (56.7%) and poor flavor (22.8%) (Figure 4-21).  

Peaches 

About one-third (34.3%) of consumers purchased peaches at least 2-3 times per 

month (Figure 4-62). There was a statistically significant difference among the reasons 

consumers purchased peaches (χ2 = 693.980, p = 0.000) (Table 4-8). Thirty-two 

percent of consumers ranked taste as the most important reason they purchase 

peaches (Figure 4-63). When selecting peaches, the firmness (26.1%) was ranked the 

most important selection factor (Figure 4-64). Smell (17.3%), price (14.6%), and being 
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free from defects (14%) were also important selection factors. Peaches that are sweet 

(29.2%) and juicy (26.3%) were the highest preferred attributes (Figure 4-65). When 

consumers were dissatisfied with peaches, lack of flavor (20.8%), hardness (15.6%), 

bruising (13.5%), and inadequate ripeness (13.5%) were the most commonly ranked 

complaints (Figure 4-55). Similarly, consumers ranked flavor (21.3%), ripeness (17.3%) 

and bruising (15.3%) as the most important attributes to improve in peaches (Figure 4-

67). Overall, participants were satisfied (37.1%) or very satisfied (33.2%) with the quality 

of peaches in the supermarket (Figure 4-9).  

The majority of consumers expected to consume peaches 1-3 days after 

purchasing (51.7%) and 37.3% of consumers expected to eat peaches the day of 

purchase (Figure 4-12). When peaches were brought home, 42.3% put peaches in the 

refrigerator or freezer immediately, 30.5% stored them at room temperature, and 27.2% 

stored them at room temperature and then put them in the refrigerator (Figure 4-13). 

The most common reasons for storing peaches in the refrigerator were a preference for 

cold peaches (29%) and they felt they would last longer in the refrigerator (28.8%) 

(Figure 4-14). The main reasons for storing peaches on the counter were to ripen them 

(36.6%) and the respondents preferred them at room temperature, not chilled (16.5%) 

(Figure 4-15). The majority of respondents (40.1%) ripened peaches in an open 

uncovered container on the counter (Figure 4-16) and 92.3% were satisfied at least half 

the time with the ripened product (Figure 4-18). More than half of peach consumers 

(61.4%) used the level of firmness to determine when the peach was ready to eat 

(Figure 4-17). Almost 40% of peach buyers claimed that sometimes they purchase 



 

77 

under ripe peaches and they rot quickly, while 2.4% found this true all of the time 

(Figure 4-60). 

Twenty-one percent of peach buyers claimed that within the last few years, they 

have purchased more peaches, and 12.6% claimed they have purchased less (Figure 

4-68). The most common reasons for increased purchases were for health reasons 

(24.7%), better flavor (23.6%), increased availability (21.3%), and child preference 

(15.7%) (Figure 4-20). The main reasons for decreased purchases were higher price 

(45.3%) and poor flavor (37.7%) (Figure 4-21). For reliably better tasting peaches, 

31.5% said they would not pay any more, while 31% said they would pay only $0.25 

more per pound (Figure 4-69).  

Pears 

A total of 18.4% of participants purchased pears at least 2-3 times per month 

(Figure 4-70). There was a statistically significant difference among the reasons 

consumers purchased pears (χ2 = 330.484, p = 0.000) (Table 4-9). Taste (30.9%) was 

ranked the most important reason that consumers purchase pears (Figure 4-71). When 

selecting pears to purchase, the firmness/give (23.6%) was ranked the most important 

selection factor, followed by price (15.7%) (Figure 4-72). Consumers ranked juicy 

(25.4%) and sweet (24.2%) as the most preferred attributes in pears (Figure 4-73). 

When dissatisfied with pears, the most common complaints were that they were too 

hard (17.7%), flavorless (17.4%), and not ripe enough (14.2%) (Figure 7-74). The flavor 

(20%), being too hard (17.1%), and the ripeness (15.6%) were also ranked highest 

among the most important attributes to improve in pears (Figure 4-75). Overall, 39.7% 

of participants were satisfied or very satisfied (31.9%) with the quality of pears in the 

supermarket (Figure 4-9).  



 

78 

The majority of consumers (49.6%) expected to eat pears 1-3 days after 

purchasing while 34.5% expected to eat them the day of purchase (Figure 4-12). After 

purchasing pears, most participants stored pears in the refrigerator or freezer 

immediately (39.9%) (Figure 4-13). Participants also stored pears at room temperature 

(32.3%) or at room temperature and then the refrigerator (27.8%). Participants who 

stored pears in the refrigerator claimed they liked them cold (28.7%) or felt the fruit 

lasted longer (26.9%) (Figure 4-14). The majority of consumers stored pears on the 

counter to ripen them (36.8%) (Figure 4-15), and 37.7% of those consumers ripened 

them in an open, uncovered container on the counter (Figure 4-16). Almost half (46.4%) 

of consumers who ripened pears were satisfied often, while 28.1% were satisfied only 

half the time (Figure 4-18). Most consumers used firmness (57.6%) as an indicator of 

when the pears were ready to eat (Figure 4-17). Thirty-two percent of pear buyers said 

that they have purchased under ripe pears that rotted before they could eat them, while 

21.9% said this was never the case (Figure 4-60).  

Twenty percent of consumers who purchased pears claimed they buy more pears 

now than in the last few years, where as 12% claimed they buy less now (Figure 4-76). 

The main reasons for increased pear purchases were better flavor (24.4%), increased 

availability (20%), health reasons (15.6%) and child preference (15.6%) (Figure 4-20). 

The main reasons for decreased purchasing were poor flavor (44.4%) and higher price 

(29.6%) (Figure 4-21).  

General Information  

Consumers stated that a lower price (37.4%) and better taste (28.5%) were the top 

factors that would increase their purchasing of fresh fruit (Figure 4-77). Fruit 

appearance (30.9%) and a good price (28.3%) were the two highest ranked factors that 
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attract consumers to a specific fresh fruit (Figure 4-78). The most important way for 

supermarkets to distinguish better quality fruits is to offer samples to taste (33.7%) and 

label the stage of ripeness (31.6%) (Figure 4-79).  

Some consumers agreed that getting a good tasting fruit is just by chance (33.4%) 

while 25.9% disagreed (Figure 4-80). The majority of consumers somewhat agreed 

(43.4%) that they only purchase a small amount of fruit at a time because sometimes 

they don’t get good tasting fruit.  

When consumers were happy with a fresh fruit purchase, 70.9% somewhat or 

strongly agreed that they would go out of their way to purchase a product they knew 

would taste better (Figure 4-81). Consumers also agreed that they would make a 

special trip to purchase fruit from the same store when they were satisfied (61.4%), and 

44.6% agreed that they would purchase a larger quantity of fruit the next time they went 

shopping.  

When consumers were dissatisfied with a fresh fruit purchase, 44.6% either 

somewhat or strongly agreed that they would purchase fruit from a different store the 

next time they went shopping (Figure 4-82). Fifty-two percent of consumers agreed they 

would wait a couple weeks before purchasing that fruit again, and 14.8% agreed they 

would wait until the next season to purchase the fruit. Some consumers agreed they 

would purchase the same fruit from the same store after being dissatisfied (28.2%), 

while 55.4% agreed they would purchase a different kind of fruit. Other consumers 

would purchase a non-fruit snack in place of a fruit (21.1%), and 20.7% would ask the 

store for a refund or to replace the bad fruit.  
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Most consumers thought that health professionals advise 2-3 cups (26.6%) or 4-5 

cups (26.5%) of fruits and vegetables per day, while 29.4% did not know the fruit and 

vegetable recommendations (Figure 4-83). Consumers are interested in information on 

fruit nutrition and health benefits (64.6%), how to select fruit (70.2%), how to ripen fruit 

at home (62.5%), how to store fruit (70.7%), how to wash fruit (50.4%), and how to use 

fruit (55%) (Figure 4-84). To obtain this information, consumers are most interested in 

communication through a take home flyer (29.7%), the Internet (29.6%), and in-store 

signs (29%) (Figure 4-85).  

Bivariate Analyses 

ANOVAs were run between the purchasing frequency of the fruits and age groups, 

education levels, and if consumers have children living at home. The Levene’s test was 

used to assess the homogeneity of variances (an assumption for ANOVA). If the 

Levene’s test was significant (and therefore had unequal variances), the Welch test was 

used as an alternative, which can test for differences in the means if the variances are 

not equal. The Tukey’s test and Games-Howell test were the post hoc analyses for 

ANOVA and Welch tests, respectively.  

There was a statistically significant difference between age and frequency of 

purchasing blueberries (F = 2.622, p = 0.033). Tests revealed that consumers aged 30-

39 years purchased blueberries on average, more frequently than consumers aged 40-

49 years. A significant difference was also found between age and the frequency of 

purchasing cantaloupes (F = 2.504, p = 0.041) and watermelon (F = 3.989, p = 0.003). 

Consumers aged 60 years and older purchased cantaloupes more frequently than 

consumers between the ages of 18-29. On average, consumers aged 30-39 years 

purchased watermelon more frequently than consumers aged 50-59 years. There was a 
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statistically significant difference between age and frequency of purchasing specialty 

melons (Welch = 9.621, p = 0.000). Post-hoc tests revealed consumers 18-29 years 

purchased specialty melons more frequently than consumers 60 years and older, and 

consumers between 30-39 years purchased them more frequently than consumers who 

were 40-49 years and 50-59 years.  

There was a statistically significant difference between education level and 

frequency of purchasing blueberries (Welch = 5.817, p = 0.000). Post hoc tests revealed 

that consumers who had post graduate education purchased blueberries, on average, 

more frequently than consumers who had either some high school or a high school 

graduate. Additionally, consumers who had graduated college had, on average, a 

higher purchasing frequency than those who were a high school graduate. Analyses 

revealed a difference between education and purchasing honeydews (Welch = 3.174, p 

= 0.016), in particular, consumers who had post graduate education purchased them 

more frequently than high school graduates.  

A difference was also found between education and the purchasing of specialty 

melons (Welch = 4.120, p = 0.004). Post hoc tests revealed consumers with post 

graduate education purchased them, on average, more frequently than high school 

graduates. Analyses also revealed a significant difference between education and pear 

purchasing frequency (Welch = 4.120, p = 0.003). Further testing revealed that 

consumers who had graduated college purchased pears, on average, more frequently 

than high school graduates and consumers with some college education.  

There was a significant difference between consumers who had kids and 

consumers who did not have kids in the purchasing frequency of tomatoes (Welch = 



 

82 

17.492, p = 0.000), strawberries (Welch = 61.583, p = 0.000), blueberries (Welch = 

8.800, p = 0.003), cantaloupe (Welch = 32.401, p = 0.000), honeydew (F = 6.618, p = 

0.010), watermelon (Welch = 51.555, p = 0.000), other melons (Welch = 12.718, p = 

0.000), peaches (F = 24.908, p = 0.000), pears (Welch = 19.143, p = 0.000). The means 

revealed that consumers with kids at home purchased, on average, all of the above 

listed fruits more frequently than consumers without kids at home. Because there were 

only two groups being compared (kids versus no kids), post hoc tests were not 

performed.  
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Figure 4-1. Flow chart of the participants who attempted and completed the national 
online study. 

 
 

Table 4-1. Demographic characteristics of the national survey participants 
Demographics  N Percent (%) 

Gender (n = 1,213)    

 Male 417 34.4 

 Female 796 65.6 

Ethnicity (n=1,218)    

 American Indian or Alaska Native 6 0.5 

 Asian 48 3.9 

 Black or African American 103 8.5 

 Native Hawaiian or Other Pacific 
Islander 

1 0.1 

 Hispanic or Latino 53 4.4 

 Caucasian/White  1,007 82.7 

Age (n=1,216)    

 18-29 years 166 13.7 

 30-39 years 220 18.1 

 40-49 years 244 20.1 

 50-59 years 351 28.9 

 60 years or older 235 19.3 

Education (n=1,215)    

 Some high school 28 2.3 

 High school graduate 268 22.1 

 Some college 409 33.7 

 Graduated college 401 33.0 

 Post graduate 109 9.0 
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Figure 4-2. Frequency of consumers who have children living at home.  

 

 
Figure 4-3. Percentage of consumers who purchase fruit at least a few times a year 

from the supermarket.  
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Figure 4-4. National survey participants who purchase each kind of tomato.  

 
 

 
Figure 4-5. Consumers’ purchasing frequency of tomatoes.  
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Table 4-2. Friedman’s test results for why consumers purchase tomatoes. A) Mean 
ranks of choices. The smaller the number signifies a higher ranking. B) Test 
statistic for mean rankings.  

 Mean Rank 

I like the taste 1.59 

I buy them for another member in my household 3.89 

Because of the nutritional value/health benefits 2.61 

To meet my daily fruit requirements 3.63 

For a specific use or recipe 3.27 

A 
 

Test Statistics  

N 788 
Chi-Square 1071.524 
Df 4 
Asymp. Sig. .000 

B 
 
 

 
Figure 4-6.  Percent of the combined weighted rankings of the reasons why consumers 

purchase tomatoes.  
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Figure 4-7. Percent of the combined weighted rankings for consumers’ three highest 

priorities when selecting tomatoes to purchase.  

 

 
Figure 4-8. Percent of the combined weighted rankings for consumers’ three highest 

preferences for tomato attributes. 
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Figure 4-9. How satisfied consumers are with the quality of fresh fruit they have 

purchased at the supermarket.  

 

 
Figure 4-10. Percent of the combined weighted rankings for consumers’ three most 

common reasons for dissatisfaction with tomatoes. 
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Figure 4-11. Percent of the combined weighted rankings for consumers’ two most 
important attributes to improve in tomatoes. 

 

 
Figure 4-12. Length of time consumers expect to wait to eat each fruit after purchasing.  
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Figure 4-13. Temperatures that consumers store fresh fruit after purchasing.  

 

 

 
Figure 4-14. Reasons why consumers store fruit in the refrigerator.  
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Figure 4-15. Reasons why consumers store each fruit on the counter.  

 

 
Figure 4-16. Locations and methods where consumers ripen tomatoes, strawberries, 

melons, peaches and pears.   
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Figure 4-17. How consumers decide when tomatoes, melons, peaches, and pears are 

ready to eat.  

 

 
Figure 4-18. How often consumers are satisfied with the ripened tomato, melon, peach, 

and pear products.  
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Figure 4-19. Consumers answered the question “has the amount of fresh tomatoes you 

buy changed in the last few years.”  

 

 
Figure 4-20. Reasons purchasing habits of tomatoes, strawberries, blueberries, melons, 

peaches, and pears have increased. 
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Figure 4-21. Reasons purchasing habits of fruits have decreased.  

 

 
Figure 4-22. How much more, per pound, consumers would be willing to pay for reliably 

better tasting tomatoes.  
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Figure 4-23. Consumers’ purchasing frequency of strawberries.  

 

Table 4-3. Friedman’s test results for why consumers purchase strawberries. A) Mean 
ranks of choices. The smaller the number signifies a higher ranking. B) Test 
statistic for mean rankings.  

 Mean Rank 

I like the taste 1.29 

I buy them for another member in my household 3.52 

Because of the nutritional value/health benefits 2.75 

To meet my daily fruit requirements 3.40 

For a specific use or recipe 4.04 

A 
 

Test Statistics  

N 606 
Chi-Square 1087.092 
Df 4 
Asymp. Sig. .000 

B 
 

 

 
 

 



 

96 

 
Figure 4-24.  Percent of the combined weighted rankings of the reasons why consumers 

purchase strawberries.  

 

 
Figure 4-25. Percent of the combined weighted rankings for consumers’ three highest 

priorities when selecting strawberries to purchase. 
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Figure 4-26. Percent of the combined weighted rankings for consumers’ three highest 

preferences for strawberry attributes. 

 

 
Figure 4-27. Percent of the combined weighted rankings for consumers’ three most 

common reasons for dissatisfaction with strawberries. 
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Figure 4-28. Percent of the combined weighted rankings for consumers’ two most 

important attributes to improve in strawberries. 

 

 
Figure 4-29.  Consumers answered the question “has the amount of fresh strawberries 

you buy changed in the last few years.” 
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Figure 4-30. How much more, per 16-oz package, consumers would be willing to pay for 

reliably better tasting strawberries.  

 

 
Figure 4-31. Consumers’ purchasing frequency of blueberries.  
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Table 4-4. Friedman’s test results for why consumers purchase blueberries. A) Mean 
ranks of choices. The smaller the number signifies a higher ranking. B) Test 
statistic for mean rankings.  

 Mean Rank 

I like the taste 1.74 

I buy them for another member in my household 3.52 

Because of the nutritional value/health benefits 2.34 

To meet my daily fruit requirements 3.35 

For a specific use or recipe 4.05 

A 
 

Test Statistics  

N 319 
Chi-Square 449.467 
Df 4 
Asymp. Sig. .000 

B 
 

 
Figure 4-32. Percent of the combined weighted rankings of the reasons why consumers 

purchase blueberries. 
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Figure 4-33. Percent of the combined weighted rankings for consumers’ three highest 

priorities when selecting blueberries to purchase. 

 

 
Figure 4-34. Percent of the combined weighted rankings for consumers’ three highest 

preferences for blueberry attributes. 
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Figure 4-35. Percent of the combined weighted rankings for consumers’ three most 

common reasons for dissatisfaction with blueberries. 

 

 
Figure 4-36. Percent of the combined weighted rankings for consumers’ two most 

important attributes to improve in blueberries. 
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Figure 4-37. Consumers answered the question “has the amount of fresh blueberries 

you buy changed in the last few years.” 

 

 
Figure 4-38. How much more, per pint, consumers would be willing to pay for reliably 

better tasting blueberries.  
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Figure 4-39. Percentage of consumers who purchase melons of any type from the 
supermarket.  

 

 
Figure 4-40. Consumers’ purchasing frequency of cantaloupes.  
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Table 4-5. Friedman’s test results for why consumers purchase cantaloupes. A) Mean 
ranks of choices. The smaller the number signifies a higher ranking. B) Test 
statistic for mean rankings.  

 Mean Rank 

I like the taste 1.31 

I buy them for another member in my household 3.33 

Because of the nutritional value/health benefits 2.68 

To meet my daily fruit requirements 3.21 

For a specific use or recipe 4.47 

A 
 

Test Statistics  

N 335 
Chi-Square 703.744 
Df 4 
Asymp. Sig. .000 

B 
 
 
 

 
Figure4-41. Percent of the combined weighted rankings of the reasons why consumers 

purchase cantaloupe.  

 



 

106 

 
Figure 4-42. Percent of the combined weighted rankings for consumers’ three highest 

priorities when selecting cantaloupes to purchase. 

 
 

 
Figure 4-43. Percent of the combined weighted rankings for consumers’ three highest 

preferences for cantaloupe attributes. 
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Figure 4-44. Percent of the combined weighted rankings for consumers’ three most 

common reasons for dissatisfaction with cantaloupes. 

 
 

 
Figure 4-45. Percent of the combined weighted rankings for consumers’ two most 

important attributes to improve in cantaloupe. 
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Figure 4-46. Consumers’ purchasing frequency of honeydew.  

 

Table 4-6. Friedman’s test results for why consumers purchase honeydews. A) Mean 
ranks of choices. The smaller the number signifies a higher ranking. B) Test 
statistic for mean rankings.  

 Mean Rank 

I like the taste 1.48 

I buy them for another member in my household 3.12 

Because of the nutritional value/health benefits 2.74 

To meet my daily fruit requirements 3.23 

For a specific use or recipe 4.43 

A 
 

Test Statistics  

N 152 
Chi-Square 274.009 
Df 4 
Asymp. Sig. .000 

B 
 

 

 



 

109 

 
Figure 4-47. Percent of the combined weighted rankings of the reasons why consumers 

purchase honeydew.  

 

 
Figure 4-48. Percent of the combined weighted rankings for consumers’ three highest 

priorities when selecting honeydews to purchase. 
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Figure 4-49. Percent of the combined weighted rankings for consumers’ three highest 

preferences for honeydew attributes. 

 
 

 
Figure 4-50. Percent of the combined weighted rankings for consumers’ three most 

common reasons for dissatisfaction with honeydews. 
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Figure 4-51. Percent of the combined weighted rankings for consumers’ two most 

important attributes to improve in honeydews. 

 

 
Figure 4-52. Consumers’ purchasing frequency of watermelon.  
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Table 4-7. Friedman’s test results for why consumers purchase watermelon. A) Mean 
ranks of choices. The smaller the number signifies a higher ranking. B) Test 
statistic for mean rankings.  

 Mean Rank 

I like the taste 1.30 

I buy them for another member in my household 3.12 

Because of the nutritional value/health benefits 2.77 

To meet my daily fruit requirements 3.27 

For a specific use or recipe 4.53 

A 
 

Test Statistics  

N 273 
Chi-Square 584.346 
Df 4 
Asymp. Sig. .000 

B 
 

 
Figure 4-53. Percent of the combined weighted rankings of the reasons why consumers 

purchase watermelon.  
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Figure 4-54. Percent of the combined weighted rankings for consumers’ three highest 

priorities when selecting watermelon to purchase. 

 
 

 
Figure 4-55. Percent of the combined weighted rankings for consumers’ three highest 

preferences for watermelon attributes. 
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Figure 4-56. Percent of the combined weighted rankings for consumers’ three most 

common reasons for dissatisfaction with watermelon. 

 

 
Figure 4-57. Percent of the combined weighted rankings for consumers’ two most 

important attributes to improve in watermelon. 
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Figure 4-58. Consumers’ purchasing frequency of galia, casaba, or santa claus melons. 

 

 
Figure 4-59. Where consumers store melons after they have been cut.  
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Figure 4-60. When purchased under-ripe, how often consumers claim melons, peaches, 

and pears go bad before they get a chance to eat them.  

 

 
Figure 4-61. Consumers answered the question “has the amount of fresh melons you 

buy changed in the last few years.” 
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Figure 4-62. Consumers’ purchasing frequency of peaches.  

 

Table 4-8. Friedman’s test results for why consumers purchase peaches. A) Mean 
ranks of choices. The smaller the number signifies a higher ranking. B) Test 
statistic for mean rankings.  

 Mean Rank 

I like the taste 1.31 

I buy them for another member in my household 3.26 

Because of the nutritional value/health benefits 2.79 

To meet my daily fruit requirements 3.29 

For a specific use or recipe 4.35 

A 
 

Test Statistics  

N 354 
Chi-Square 693.980 
Df 4 
Asymp. Sig. .000 

B 
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Figure 4-63. Percent of the combined weighted rankings of the reasons why consumers 

purchase peaches.  

 
 

 
Figure 4-64. Percent of the combined weighted rankings for consumers’ three highest 

priorities when selecting peaches to purchase. 
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Figure 4-65. Percent of the combined weighted rankings for consumers’ three highest 

preferences for peach attributes. 

 

 
Figure 4-66. Percent of the combined weighted rankings for consumers’ three most 

common reasons for dissatisfaction with peaches. 
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Figure 4-67. Percent of the combined weighted rankings for consumers’ two most 

important attributes to improve in peaches. 

 
 

 
Figure 4-68. Consumers answered the question “has the amount of fresh peaches you 

buy changed in the last few years.” 
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Figure 4-69. How much more, per pound, consumers would be willing to pay for reliably 

better tasting peaches.  

 

 
Figure 4-70. Consumers’ purchasing frequency of pears.  
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Table 4-9. Friedman’s test results for why consumers purchase pears. A) Mean ranks of 
choices. The smaller the number signifies a higher ranking. B) Test statistic 
for mean rankings.  

 Mean Rank 

I like the taste 1.47 

I buy them for another member in my household 3.19 

Because of the nutritional value/health benefits 2.70 

To meet my daily fruit requirements 3.31 

For a specific use or recipe 4.33 

A 
 

Test Statistics  

N 191 
Chi-Square 330.484 
Df 4 
Asymp. Sig. .000 

B 
 

 
 

 
Figure 4-71. Percent of the combined weighted rankings of the reasons why consumers 

purchase pears.  
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Figure 4-72. Percent of the combined weighted rankings for consumers’ three highest 

priorities when selecting pears to purchase. 

 
 

 
Figure 4-73. Percent of the combined weighted rankings for consumers’ three highest 

preferences for pear attributes. 
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Figure 4-74. Percent of the combined weighted rankings for consumers’ three most 

common reasons for dissatisfaction with pears. 

 

 
Figure 4-75. Percent of the combined weighted rankings for consumers’ two most 

important attributes to improve in pears. 
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Figure 4-76. Consumers answered the question “has the amount of fresh pears you buy 

changed in the last few years.” 

 

 
Figure 4-77. Percent of the combined weighted rankings for consumers’ two most 

important factors that would encourage them to buy more fresh fruit.  
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Figure 4-78. Percent of the combined weighted rankings for factors that attract 
consumers to fruit in the supermarket.  

 

 
Figure 4-79. Percent of the combined weighted rankings how consumers request 

supermarkets to distinguish better quality fruits.  
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Figure 4-80. Consumers perceptions and actions on purchasing fruit. 

 

 
Figure 4-81. Consumers’ actions when they are happy with a fresh fruit purchase.  
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Figure 4-82. Consumers’ actions when they are dissatisfied with a fresh fruit purchase. 

 

 
Figure 4-83. How many 8 oz (1 cup) servings of fruits and vegetables consumers think 

are advised to eat daily.  
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Figure 4-84.  How interested consumers are on information about fruit.  

 

 
Figure 4-85. Communication methods that consumers would like to receive information 

about fruits on.  
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CHAPTER 5 
DISCUSSION 

The purpose of this research was to gain a better understanding of consumers’ 

desired attributes and their purchasing and storage behaviors of high value specialty 

crops. Through the use of focus groups and a national online survey, we aimed to 

collect a robust representation of what consumers want in their produce. In addition to 

the six research objectives we explored, two hypotheses were proposed: 

 Hypothesis 1:  The flavor of high value specialty crops is the major factor that 
determines consumer purchasing. 

 Hypothesis 2: Consumers do not practice the proper storage and ripening 
procedures at home, which leads to their disposal and waste. 

Summary of Key Findings 

Reasons for Purchasing Fruit 

The pattern of responses for why consumers purchase fruits was almost identical 

for each fruit. Liking the taste of the fruit was the most important reason for purchasing, 

and the nutritional aspects/health benefit was ranked second. Purchasing the fruit for 

another family member and meeting their daily fruit requirements were closely ranked 

behind nutrition. However, many consumers claim they do not know the amount of fruits 

and vegetables they should be consuming. Purchasing the fruit for a specific recipe was 

the last ranked reason for all the fruits except tomatoes, where it was ranked third. 

Tomatoes may have been ranked higher because they are often used as a main 

component in many recipes as opposed to the other fruits that may be eaten alone as a 

snack or used as a garnish.  

These results verify our hypothesis that fruit taste is the most important reason for 

purchasing fruits. For all fruits studied in this survey, taste was ranked as the most 
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important reason for purchasing the fruit. Additionally, consumers mentioned various 

taste attributes such as ‘sweet’ and ‘juicy’ to describe their ideal fruit, and ‘flavorless’ as 

the most common characteristic of dissatisfaction. Better flavor was also a popular 

reason why consumers have increased their purchasing habits. Consumers have made 

it clear that the taste and flavor of the fruit is a vital reason for purchasing. Providing 

consistently better tasting fruit to consumers can potentially increase their consumption.  

Factors When Selecting Fruit to Purchase 

When selecting fruit to purchase, the majority of consumers considered visual and 

physical signs of quality as the most important selection factors. The firmness of the 

fruit, which is an indicator of its stage of ripeness, was consistently ranked as an 

important selection factor. Fruit that is too soft tends to be over-ripened or decayed and 

can be a sign of poor quality. The color of the fruit and the absence of defects were also 

parameters of quality important to the consumer. The color can provide insight into the 

level of ripeness and flavor of the fruit, while the presence of defects could compromise 

the taste, texture, or overall quality of the fruit. Aroma was also an important selection 

factor for melons and peaches because these fruits have a sweeter smell when ripe. 

Price was an important consideration when purchasing fruit. Consumers claimed a 

higher price deterred purchasing while a lower price increased their purchasing.  

Attributes of an Ideal Fruit 

Taste properties were most commonly used to describe the perfect fruit, and in 

particular, consumers considered sweetness the most important attribute. The aroma, 

which is closely associated with the flavor of the fruit, was also a necessary attribute, 

especially with melons, peaches, and pears. The juiciness, a textural property, was also 

highly important to consumers.  
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Many consumers are satisfied with the current fresh fruit available at the 

supermarket. However, they feel that getting a good tasting fruit is just by chance. 

Consumers will go out of their way to buy the fruit they know will taste better and will 

make a special trip to purchase more of the fruit from the same store. However, when 

they are dissatisfied with a fruit purchase, consumers will abruptly change their 

purchasing habits. They will wait a few weeks before purchasing the same kind of fruit 

and may purchase a different fruit the next time. It is important to provide consistent 

quality fruits so that consumers continue to purchase and consume the fruit.  

Reasons for Dissatisfaction When Expectations Are Not Met 

Consumers’ reasons for dissatisfaction parallel the attributes they would like to 

improve. They want fruits that are sweet, juicy, and have a pleasant aroma. However, 

they find that the fruit is often flavorless, not sweet, not ripe enough, either too soft or 

too hard, and have defects such as bruises or mold. The stage of ripeness could be a 

possible cause for these problems. Fruit that is not ripe enough may be hard, not sweet, 

and flavorless because their flavors have not completely developed yet. Conversely, 

fruit that is too ripe may be too soft and develop bruises and defects. Obtaining fruit at 

its optimal stage of ripening is an important factor that can determine the quality.  

Educating consumers on specific indicators to look for when selecting fruits, such 

as visual cues to the stage of ripeness and quality, could result in consumers selecting 

better quality fruits and ultimately increase their satisfaction. There should be a 

collaborative effort between producers, grocers, and extension specialists to educate 

consumers on selection methods. Damage during the shipping and handling of the fruit 

could also produce less than ideal quality. Knowing the important quality factors 
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consumers require for satisfactory fruit can help growers and harvesters tailor their 

methods to produce the quality attributes consumers are looking for. 

Home Storage and Ripening Habits 

This research objective addressed our second hypothesis that consumers do not 

practice proper home storage and ripening procedures, which leads to disposal and 

waste. Most consumers stored berries in the refrigerator. Berries have non-climacteric 

properties and are already ripe when harvested, therefore refrigerator storage will 

provide satisfactory berries. Tomatoes, peaches, and pears, because of their climacteric 

characteristics, need to be ripened further after harvesting to reach their peak flavor. 

However, most consumers store these fruits in the refrigerator immediately after 

purchasing, which has been shown to alter the flavor (174). Consumers feel the fruit will 

last longer while refrigerated, however, undesirable flavor and texture changes due to 

premature refrigeration can cause dissatisfaction with fruit and warrant disposal of it.  

The main reason consumers stored fruit on the counter was to ripen them. Others 

preferred the fruit to be room temperature (not chilled), and there was a small 

percentage who preferred the flavor this way. When consumers ripened tomatoes, 

melons, peaches, and pears at home, the majority left them in an uncovered container 

on the counter. This is the correct method to ensure proper and even ripening. Some 

consumers ripened tomatoes in the sun, which can cause uneven ripening. Consumers 

also used paper bags or special green bags to ripen these fruits. Storage in paper bags 

facilitates ripening, while special green bags are designed to absorb the ethylene gas to 

allow the fruit to last longer. Most consumers were satisfied with their ripened product 

and used visual and physical qualities such as firmness, color, and odor to determine 
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when the fruit was ready to eat. However, many consumers claimed they did not know 

how to tell when the fruit was ready, and they would take a chance and guess.  

Consumers seem to know the correct storage procedures for berries. However, 

putting tomatoes, melons, peaches, and pears in the refrigerator before they are ripe 

can result in unsatisfactory fruit for the consumer. Consumers expect to eat fruit during 

the first three days of purchasing them. However, since they incorrectly store climacteric 

fruits in the refrigerator, the fruits do not develop to their full flavor potential, which 

results in poor flavor. Attempts should be made to educate the consumers on the proper 

storage and ripening practices so they can attain acceptable produce at home. 

Producers and grocers can develop a positive rapport with consumers if they make an 

effort to not only provide them with satisfactory fruit, but also educate them on proper 

selection and storage techniques. This can result in consumers being pleased with their 

purchases and the producers and grocers benefiting from increased purchasing and 

content customers.  

Willingness to Pay More 

Most consumers’ purchasing habits have not changed recently. However, when 

purchasing habits have increased, the main reason was for the health benefits that fruits 

offer. Better tasting fruits and the increased availability were also reasons for increased 

purchasing. The main reason for decreased purchasing was high price. Some 

consumers claim they will pay a maximum of $0.25 more per pound for better tasting 

fruit, while others report they do not want to pay any more for fruit. Therefore, efficient 

means must be used when modifying the produce to ensure they remain affordable.  
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Bivariate Analyses 

There was not a large difference between purchasing frequency and age groups 

except with blueberries and melons. In most cases, younger consumers had a higher 

purchasing frequency than older consumers. Similarly, consumers with children living at 

home had higher purchasing frequencies than consumers without children living at 

home. Younger people tend to have children and family living at home, and therefore 

more people in their household to feed which could result in more frequent purchasing.  

Education is also an indicator of purchasing frequency of specialty crops. 

Consumers with more education generally averaged purchasing fruits more frequently 

than consumers with less education. Consumers who are more educated could be more 

aware of the nutritional benefits that fruit provide. Additionally, consumers with more 

education may have a higher household income and therefore can afford to purchase 

fruit more often.  

Conclusion 

The findings of this study add to the literature on high value specialty crops. This 

comprehensive study focused on areas of dissatisfaction and areas needing 

improvement, which provides valuable insight into what consumers want. 

Many consumers seem satisfied with the current quality of high value specialty 

crops offered at the supermarket. However, they have also stated many areas needing 

improvement. One area in particular was the flavor of the fruit. Not only was flavor a 

main reason for purchasing, but lack of flavor was reported as a common problem. 

Therefore, in addition to the other factors mentioned for improvement, emphasis should 

be placed on achieving good fruit flavor.  
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Poor quality fruit may be the result of producer handling, consumer handling, and 

a combination of the two. The produce industry needs to use this information to alter 

their processes so they can deliver the flavor and quality that consumers want. This also 

brings up the opportunity to educate consumers on selection and storage practices. 

Knowledge of how to select fruit based on the stage of ripeness, as well as home 

storage and ripening techniques that can offer optimal flavor and texture, can have an 

impact on fruit satisfaction to the consumer.  

The producers can take action to help educate consumers on selection and 

storage practices. Fruits that are packaged, such as berries, or whole fruit such as 

melons, can have labels or stickers with home storage information. The convenience of 

this information on the fruit itself can grab consumers’ attention and teach them the 

proper storage techniques for the specific fruits they purchase. In addition, the produce 

industry can also provide refrigerator magnets for consumers containing the proper 

home storage methods. Refrigerator magnets will provide a convenient way to keep the 

information organized and provide easy access to the information near fruit storage 

areas in the home.  

The grocers can also play an important role in helping the consumers with proper 

selection and storage techniques. The grocers can provide signs near each fruit 

describing selection techniques and ways to distinguish between the ripeness levels of 

the fruits. These signs should have pictures to aid the consumers and be concise for 

easy reading. Having the signs near the fruit would be convenient for the consumers to 

see the proper selection techniques while they are selecting them to purchase. In 

addition, the signs should also have the proper home storage instructions to teach 
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consumers the proper method of home storage. Take-home cards containing the 

selection and storage information could also be available next to the fruit for consumers 

to take home with them. Supermarkets should also ensure that their produce 

department employees are knowledgeable about selection and storage practices so that 

they can assist customers and answer questions. Grocery stores could also periodically 

provide mini-workshops to customers. These workshops would have knowledgeable 

personnel teaching consumers the selection and storage methods to customers.  

There are also many ways to educate consumers in the community. Cooperative 

Extension offices can provide information to consumers about the selection, storage, 

and ripening procedures of fruits through their various outreach programs. This 

information can be distributed in pamphlets and on the Internet. Government programs, 

such as Women, Infants, and Children (WIC), can provide information through 

education materials, such as pamphlets, to the participants. In addition, classes in 

schools such as home economics or health classes could also provide information 

about these techniques. This method will educate the children and provide written 

materials that students can share with their families.  

Consumers with children at home purchased fruit more frequently than consumers 

without children. It is important to establish healthy eating habits in children so that they 

can continue with those behaviors when they get older. Education was also a strong 

determinant of purchasing frequency. There may be an educational gap in obtaining the 

information for nutritional requirements and benefits. Many participants in this study 

claimed to not know the recommended dietary guidelines. This presents another 

opportunity to educate consumers about the nutritional benefits and the importance of a 
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healthy, balanced diet rich in fruits and vegetables. Individuals with more education may 

have a higher income and can afford to purchase fruit more often. Therefore, special 

care should be taken to keep the costs of produce down so that all consumers can 

afford to eat healthy.  

This study highlights many areas for improvement and education for both the 

produce industry and consumers. Implementing these changes can result in higher 

satisfaction for consumers and ultimately result in increased consumption.  

Limitations 

There were some limitations to this study that must be mentioned. The length of 

the survey was rather long, estimated to be between 20 – 30 minutes, and was 

mentioned in the consent form before participants entered the survey. This may have 

caused some people to not start or some people to not complete the survey because of 

time constraints. We do not know if they differ from the people who did complete the 

survey. The survey was set up so that if the consumer purchased a fruit frequently, they 

would continue to answer a set of questions about that fruit. Consumers may have 

realized this and not answered completely truthfully to shorten the survey time. A 

sampling firm was used to recruit participants for the survey. It was a random sample, 

but sampling might have been biased towards consumers who have Internet access 

and may not completely reflect those who do not. Finally, this survey relied on self-

reported behaviors. These behaviors may or may not affect the actual behaviors of the 

participants.  
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APPENDIX A 
INSTRUMENTATION 

Informed Consent Letter for Focus Groups 
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Focus Group Questions 
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Informed Consent Letter for Online Survey 
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APPENDIX B 
SELECTED PILOT STUDY ANALYSES 

Table B-1. The Cronbach’s alpha values for the fruit commodities with alphas below 0.7. 

 

Table B-2. Crosstabulation of the re-coded data for the fifth most important reason for 
purchasing blueberries.  

 
Survey 2 

Total 

No 

answer Taste Family Daily Req. Recipe 

Survey 1 No answer 13 2 1 1 2 19 

Family 0 0 4 0 0 4 

Recipe 0 0 2 0 3 5 

Total 

Correlation co-efficient: 0.696 

13 2 7 1 5 28 

 

Table B-3. Crosstabulation of the rankings of the reason for purchasing blueberries for 
the answer choice “to meet my daily requirements”.  

 
Survey 2 

Total 2 3 4 5 

Survey 1 3 1 5 0 1 7 

4 0 1 3 0 4 

Total 

Correlation co-efficient  0.634 

1 6 3 1 11 

 

 

 

 

Fruit Cronbach's Alpha 

Blueberries .016 

Strawberries .019 

Peaches .015 

Pears .011 
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Table B-4. Crosstabulation for the rankings of the reason for purchasing blueberries for 
the answer choice “for a specific recipe”. 

 
Survey 2 

Total 3 4 5 

Survey 1 3 3 1 0 4 

4 0 2 1 3 

5 1 3 2 6 

Total 

Correlation Co-efficient  0.558 

4 6 3 13 

  
 

Table B-5. Crosstabulation of the re-coded data for the most important reason for 
purchasing strawberries.  

 
Survey 2 

Total No answer Taste Family 

Survey 1 No answer 3 3 1 7 

Taste 0 15 1 16 

Family 0 1 1 2 

Total 

Correlation Co-efficient  0.577 

3 19 3 25 

 

 
Table B-6. Crosstabulation for the rankings of the reason for purchasing strawberries for 

the answer choice “I like the taste”. 

 
Survey 2 

Total 1 2 

Survey 1 1 18 0 18 

2 1 3 4 

Total 

Correlation Co-efficient  0.645 

19 3 22 
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Table B-7. Crosstabulation for the rankings of the reason for purchasing strawberries for 
the answer choice “for nutritional benefits”. 

 
Survey 2 

Total 2 3 4 5 

Survey 1 2 5 4 1 0 10 

3 1 4 2 0 7 

4 0 1 1 1 3 

5 0 0 0 1 1 

Total 

Correlation Co-efficient  0.673 

6 9 4 2 21 

 
 

Table B-8. Crosstabulation for the rankings of the reason for purchasing strawberries for 
the answer choice “to meet my daily requirements”. 

 
Survey 2 

Total 2 3 4 5 

Survey 1 2 1 1 0 0 2 

3 1 2 3 0 6 

4 2 1 6 1 10 

5 0 0 1 1 2 

Total 

Correlation Co-efficient  0.554 

4 4 10 2 20 

 
 

Table B-9. Crosstabulation for rankings of the reason for purchasing strawberries for the 
answer choice “for a specific recipe”. 

 
Survey 2 

Total 2 3 4 5 

Survey 1 3 1 3 1 0 5 

4 0 3 3 0 6 

5 0 1 1 6 8 

Total 

Correlation Co-efficient  0.668 

1 7 5 6 19 
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Table B-10. Crosstabulation with re-coded data of the most important reasons for 
purchasing honeydews.  

 
Survey 2 

Total No answer Taste Family 

Survey 1 No answer 9 3 2 14 

Taste 4 0 0 4 

Family 1 0 0 1 

Nutrition 1 0 0 1 

Total 

Correlation Co-efficient  0.354 

15 3 2 20 

 

 
Table B-11. Crosstabulation with re-coded data of the second most important reasons 

for purchasing honeydews. 

 
Survey 2 

Total No answer Taste Family Nutrition 

Survey 1 No answer 9 1 2 2 14 

Taste 2 0 0 0 2 

Family 1 0 0 0 1 

Nutrition 3 0 0 0 3 

Total 

Correlation Co-efficient  0.354 

15 1 2 2 20 

 
 

Table B-12. Crosstabulation with re-coded data for the third most important reason for 
purchasing honeydews.  

 
Survey 2 

Total No answer Taste Nutrition Daily Req. Recipe 

Survey 1 No answer 9 1 2 1 1 14 

Family 1 0 0 0 0 1 

Daily Req. 5 0 0 0 0 5 

Total 

Correlation Co-efficient  0.354 

15 1 2 1 1 20 
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Table B-13. Crosstabulation with re-coded data for the fourth most important reason for 

purchasing honeydews. 

 
Survey 2 

Total No answer Daily Req. Recipe 

Survey 1 No answer 10 3 1 14 

Family 3 0 0 3 

Nutrition 2 0 0 2 

Daily Req. 1 0 0 1 

Total 

Correlation Co-efficient  0.311 

16 3 1 20 

 
 

Table B-14. Crosstabulation with re-coded data for the fifth most important reason for 
purchasing honeydews. 

 
Survey 2 

Total No answer Nutrition Recipe 

Survey 1 No answer 11 1 2 14 

Recipe 6 0 0 6 

Total 

Correlation Co-efficient  0.265 

17 1 2 20 

 
 

Table B-15. Crosstabulation with re-coded data for the most important reason for 
purchasing watermelon.  

 
Survey 2 

Total No answer Taste Family Nutrition Daily Req. 

Survey 1 
 

No 

answer 

10 1 0 1 0 12 

Taste 4 6 1 0 1 12 

Family 1 0 3 0 0 4 

Total 

Correlation Co-efficient  0.678 

15 7 4 1 1 28 
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Table B-16. Crosstabulation with re-coded data for the hird most important reason for 
purchasing watermelon.  

 

Survey 2 

Total 

No 

answer Taste Family Nutrition Daily Req. Recipe 

Survey 1 No answer 10 0 0 1 1 0 12 

Nutrition 4 0 0 3 0 0 7 

Daily Req. 0 1 1 2 2 1 7 

Recipe 1 0 0 1 0 0 2 

Total 

Correlation Co-efficient  0.651 

15 1 1 7 3 1 28 

 
 

Table B-17. Crosstabulation for the rankings of the reason for purchasing watermelon 
for the answer choice “I like the taste”. 

 
Survey 2 

Total 1 2 3 

Survey 1 1 6 1 1 8 

2 0 3 0 3 

4 1 0 0 1 

Total 

Correlation Co-efficient  0.640 

7 4 1 12 

 
 

Table B-18. Crosstabulation for the rankings of the reason for purchasing watermelon 
for the answer choice “for the nutritional benefits”. 

 
Survey 2 

Total 2 3 5 

Survey 1 2 3 1 0 4 

3 0 3 0 3 

4 1 2 1 4 

Total 

Correlation Co-efficient  0.607 

4 6 1 11 
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Table B-19. Crosstabulation for the rankings of the reason for purchasing watermelon 
for the answer choice “for a specific recipe”. 

 
Survey 2 

Total 3 4 5 

Survey 1 3 0 1 0 1 

4 0 1 0 1 

5 1 1 7 9 

Total 

Correlation Co-efficient  0.610 

1 3 7 11 

 
 

Table B-20. Crosstabulation for purchase any melon. 

 
Survey 2 

Total Yes No 

Survey 1 Yes 23 2 25 

No 0 3 3 

No response 0 1 1 

Total 

Correlation Co-efficient  0.617 

23 6 29 

  
 

Table B-21. Crosstabulation with re-coded data for responses for reasons why melon 
purchases have decreased over recent years.  

 
Survey 2 

Total Poor flavor No Response 

Survey 1 Poor flavor 0 1 1 

No Response 1 27 28 

Total 

Correlation Co-efficient - 0.074 

1 28 29 
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Table B-22. Crosstabulation for the responses for reasons why peach purchases have 
increased over recent years. 

 
Survey 2 

Total Other Health no response 

Survey 1 Other 1 0 1 2 

no response 0 1 26 27 

Total 

Correlation Co-efficient 0.634 

1 1 27 29 

 
 

Table B-23. Crosstabulation for the responses for if participants are dissatisfied with a 
fruit purchase, they go to a different store the next time they purchase it.  

 
 

 
Table B-24. Crosstabulation for responses for if participants are dissatisfied with a fruit 

purchase, they go to a different store the next time they purchase it.  

 

Survey 2 

Total 

Strongly 

disagree 

Somewhat 

disagree Neutral 

Somewhat 

agree No response 

Survey 1 
 

Strongly disagree 9 3 2 0 0 14 

Somewhat disagree 1 1 2 0 0 4 

Neutral 0 3 0 1 0 4 

Somewhat agree 1 0 1 0 0 2 

Strongly agree 0 1 1 0 0 2 

No response 0 1 0 1 1 3 

Total 

Correlation Co-efficient 0.714 

11 9 6 2 1 29 

 

Survey 2 

Total 

Strongly 

disagree 

Somewhat 

disagree Neutral 

Somewhat 

agree 

Strongly 

agree 

No 

Response 

Survey 1 Strongly disagree 1 2 1 0 0 0 4 

Somewhat 

disagree 

0 1 2 0 1 0 4 

Neutral 1 0 3 0 0 0 4 

Somewhat agree 1 1 4 4 0 0 10 

Strongly agree 0 1 0 2 1 0 4 

No Response 0 0 1 1 0 1 3 

Total 

Correlation Co-efficient 0.659 

3 5 11 7 2 1 29 
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APPENDIX C 
BIVARIATE ANALYSES OF SELECTED VARIABLES 

 
Table C-1. Descriptives for frequency of purchasing blueberries and age of consumer.  

 

N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

18 to 29 years 166 3.14 1.201 .093 2.95 3.32 1 5 

30 to 39 years 220 2.85 1.270 .086 2.69 3.02 1 5 

40 to 49 years 244 3.23 1.297 .083 3.06 3.39 1 5 

50 to 59 years 351 3.10 1.276 .068 2.97 3.23 1 5 

60 years or 

older 

235 3.09 1.306 .085 2.92 3.26 1 5 

Total 1216 3.08 1.278 .037 3.01 3.16 1 5 

 

 

Table C-2. Test of homogeneity of variances for frequency of purchasing blueberries 
and age of consumer. 

Levene Statistic df1 df2 Sig. 

.818 4 1211 .514 

 

 

Table C-3.  ANOVA for frequency of purchasing blueberries and age of consumer. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 17.050 4 4.262 2.622 .033 

Within Groups 1968.395 1211 1.625   

Total 1985.444 1215    
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Table C-4.  Post hoc comparisons for frequency of purchasing blueberries and age of 
consumer. 

 (I) Which of the 

following best 

describes your age? 

(J) Which of the 

following best 

describes your age? 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence Interval 

 Lower 

Bound 

Upper 

Bound 

Tukey HSD 18 to 29 years 30 to 39 years .284 .131 .193 -.07 .64 

40 to 49 years -.087 .128 .961 -.44 .26 

50 to 59 years .039 .120 .998 -.29 .37 

60 years or older .049 .129 .996 -.30 .40 

30 to 39 years 18 to 29 years -.284 .131 .193 -.64 .07 

40 to 49 years -.371
*
 .119 .015 -.69 -.05 

50 to 59 years -.245 .110 .167 -.54 .05 

60 years or older -.235 .120 .285 -.56 .09 

40 to 49 years 18 to 29 years .087 .128 .961 -.26 .44 

30 to 39 years .371
*
 .119 .015 .05 .69 

50 to 59 years .126 .106 .761 -.16 .42 

60 years or older .136 .117 .770 -.18 .45 

50 to 59 years 18 to 29 years -.039 .120 .998 -.37 .29 

30 to 39 years .245 .110 .167 -.05 .54 

40 to 49 years -.126 .106 .761 -.42 .16 

60 years or older .010 .107 1.000 -.28 .30 

60 years or older 18 to 29 years -.049 .129 .996 -.40 .30 

30 to 39 years .235 .120 .285 -.09 .56 

40 to 49 years -.136 .117 .770 -.45 .18 

50 to 59 years -.010 .107 1.000 -.30 .28 

*The mean difference is significant at the 0.05 level 
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Table C-5. Descriptives for frequency of purchasing cantaloupes and age of consumer 

 
 
 

Table C-6. Test of homogeneity of variances for frequency of purchasing cantaloupes 
and age of consumer. 

Levene Statistic df1 df2 Sig. 

1.451 4 952 .215 

 
 
 

Table C-7. ANOVA for frequency of purchasing cantaloupes and age of consumer. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 8.202 4 2.050 2.504 .041 

Within Groups 779.418 952 .819   

Total 787.620 956    

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

18 to 29 years 115 2.82 .942 .088 2.64 2.99 1 5 

30 to 39 years 166 2.64 1.016 .079 2.48 2.79 1 5 

40 to 49 years 198 2.65 .859 .061 2.53 2.77 1 5 

50 to 59 years 284 2.55 .878 .052 2.45 2.66 1 5 

60 years or 

older 

194 2.51 .865 .062 2.39 2.63 1 5 

Total 957 2.61 .908 .029 2.55 2.67 1 5 
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Table C-8. Post hoc comparisons for frequency of purchasing cantaloupes and age of 
consumer. 

 

(I) Which of the 

following best 

describes your age? 

(J) Which of the 

following best 

describes your 

age? 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence Interval 

 

Lower 

Bound 

Upper 

Bound 

Tukey HSD 18 to 29 years 30 to 39 years .179 .110 .479 -.12 .48 

40 to 49 years .171 .106 .490 -.12 .46 

50 to 59 years .265 .100 .063 -.01 .54 

60 years or older .307
*
 .106 .033 .02 .60 

30 to 39 years 18 to 29 years -.179 .110 .479 -.48 .12 

40 to 49 years -.008 .095 1.000 -.27 .25 

50 to 59 years .086 .088 .869 -.16 .33 

60 years or older .128 .096 .666 -.13 .39 

40 to 49 years 18 to 29 years -.171 .106 .490 -.46 .12 

30 to 39 years .008 .095 1.000 -.25 .27 

50 to 59 years .094 .084 .797 -.14 .32 

60 years or older .136 .091 .570 -.11 .39 

50 to 59 years 18 to 29 years -.265 .100 .063 -.54 .01 

30 to 39 years -.086 .088 .869 -.33 .16 

40 to 49 years -.094 .084 .797 -.32 .14 

60 years or older .043 .084 .987 -.19 .27 

60 years or older 18 to 29 years -.307
*
 .106 .033 -.60 -.02 

30 to 39 years -.128 .096 .666 -.39 .13 

40 to 49 years -.136 .091 .570 -.39 .11 

50 to 59 years -.043 .084 .987 -.27 .19 

*. The mean difference is significant at the 0.05 level. 
 

 

 

Table C-9. Descriptives for frequency of purchasing watermelons and age of consumer.  

 

N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

18 to 29 years 115 2.76 .951 .089 2.58 2.93 1 5 

30 to 39 years 166 2.57 .962 .075 2.42 2.71 1 5 

40 to 49 years 198 2.64 .860 .061 2.52 2.76 1 5 

50 to 59 years 284 2.82 .884 .052 2.72 2.93 1 5 

60 years or 

older 

194 2.89 .943 .068 2.75 3.02 1 5 

Total 957 2.75 .919 .030 2.69 2.80 1 5 
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Table C-10. Test of homogeneity of variances for frequency of purchasing watermelons 
and age of consumer. 

Levene Statistic df1 df2 Sig. 

2.056 4 952 .085 

 

Table C-11. ANOVA for frequency of purchasing watermelons and age of consumer 

 Sum of Squares df Mean Square F Sig. 

Between Groups 13.315 4 3.329 3.989 .003 

Within Groups 794.474 952 .835   

Total 807.789 956    

 

Table C-12. Post hoc comparisons for frequency of purchasing watermelons and age of 
consumer 

 

(I) Which of the following 

best describes your 

age? 

(J) Which of the 

following best 

describes your 

age? 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence Interval 

 

Lower Bound 

Upper 

Bound 

Tukey HSD 18 to 29 years 30 to 39 years .190 .111 .424 -.11 .49 

40 to 49 years .120 .107 .795 -.17 .41 

50 to 59 years -.067 .101 .963 -.34 .21 

60 years or older -.130 .108 .746 -.42 .16 

30 to 39 years 18 to 29 years -.190 .111 .424 -.49 .11 

40 to 49 years -.070 .096 .950 -.33 .19 

50 to 59 years -.258
*
 .089 .032 -.50 -.01 

60 years or older -.320
*
 .097 .008 -.58 -.06 

40 to 49 years 18 to 29 years -.120 .107 .795 -.41 .17 

30 to 39 years .070 .096 .950 -.19 .33 

50 to 59 years -.188 .085 .174 -.42 .04 

60 years or older -.250 .092 .053 -.50 .00 

50 to 59 years 18 to 29 years .067 .101 .963 -.21 .34 

30 to 39 years .258
*
 .089 .032 .01 .50 

40 to 49 years .188 .085 .174 -.04 .42 

60 years or older -.063 .085 .948 -.30 .17 

60 years or older 18 to 29 years .130 .108 .746 -.16 .42 

30 to 39 years .320
*
 .097 .008 .06 .58 

40 to 49 years .250 .092 .053 .00 .50 

50 to 59 years .063 .085 .948 -.17 .30 

*. The mean difference is significant at the 0.05 level. 
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Table C-13. Descriptives for frequency of purchasing specialty melons (galia, casaba, 
Santa claus) and age of consumer. 

 

N Mean 

Std. 

Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

18 to 29 years 115 4.22 1.183 .110 4.00 4.44 1 5 

30 to 39 years 166 4.03 1.295 .101 3.83 4.23 1 5 

40 to 49 years 198 4.44 .953 .068 4.31 4.57 1 5 

50 to 59 years 284 4.50 .834 .050 4.41 4.60 1 5 

60 years or 

older 

194 4.65 .690 .050 4.56 4.75 2 5 

Total 957 4.40 .995 .032 4.34 4.47 1 5 

 

 

Table C-14. Test of homogeneity of variances for for frequency of purchasing specialty 
melons (galia, casaba, Santa claus) and age of consumer 

Levene Statistic df1 df2 Sig. 

25.486 4 952 .000 

 
 
 
Table C-15. ANOVA for frequency of purchasing specialty melons (galia, casaba, Santa 

claus) and age of consumer 

 Sum of Squares df Mean Square F Sig. 

Between Groups 42.457 4 10.614 11.177 .000 

Within Groups 904.045 952 .950   

Total 946.502 956    

 

 

Table C-16. Robust test of equality of means for frequency of purchasing specialty 
melons (galia, casaba, Santa claus) and age of consumer. 

 Statistic
a
 df1 df2 Sig. 

Welch 9.621 4 399.953 .000 

a. Asymptotically F distributed. 
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Table C-17. Post hoc comparisons for frequency of purchasing specialty melons (galia, 
casaba, Santa claus) and age of consumer.  

 

(I) Which of the 

following best 

describes your age? 

(J) Which of the 

following best 

describes your age? 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence 

Interval 

 Lower 

Bound 

Upper 

Bound 

Games-

Howell 

18 to 29 years 30 to 39 years .187 .149 .719 -.22 .60 

40 to 49 years -.222 .129 .427 -.58 .13 

50 to 59 years -.286 .121 .130 -.62 .05 

60 years or older -.437
*
 .121 .004 -.77 -.10 

30 to 39 years 18 to 29 years -.187 .149 .719 -.60 .22 

40 to 49 years -.409
*
 .121 .007 -.74 -.08 

50 to 59 years -.473
*
 .112 .000 -.78 -.17 

60 years or older -.625
*
 .112 .000 -.93 -.32 

40 to 49 years 18 to 29 years .222 .129 .427 -.13 .58 

30 to 39 years .409
*
 .121 .007 .08 .74 

50 to 59 years -.064 .084 .941 -.29 .17 

60 years or older -.215 .084 .079 -.45 .01 

50 to 59 years 18 to 29 years .286 .121 .130 -.05 .62 

30 to 39 years .473
*
 .112 .000 .17 .78 

40 to 49 years .064 .084 .941 -.17 .29 

60 years or older -.151 .070 .198 -.34 .04 

60 years or older 18 to 29 years .437
*
 .121 .004 .10 .77 

30 to 39 years .625
*
 .112 .000 .32 .93 

40 to 49 years .215 .084 .079 -.01 .45 

50 to 59 years .151 .070 .198 -.04 .34 

*. The mean difference is significant at the 0.05 level. 
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Table C-18. Descriptives for frequency of purchasing blueberries and the education 
level of consumers. 

 

N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval 

for Mean 

Minimum Maximum 

Lower 

Bound 

Upper 

Bound 

Some high school 28 3.57 1.289 .244 3.07 4.07 1 5 

High school 

graduate 

268 3.32 1.361 .083 3.16 3.48 1 5 

Some college 409 3.11 1.280 .063 2.99 3.23 1 5 

Graduated college 401 2.96 1.227 .061 2.84 3.08 1 5 

Post graduate 109 2.79 1.131 .108 2.57 3.00 1 5 

Total 1215 3.09 1.279 .037 3.02 3.16 1 5 

 

 
Table C-19. Test of homogeneity of variances for frequency of purchasing blueberries 

and the education level of consumers. 

Levene Statistic df1 df2 Sig. 

5.350 4 1210 .000 

 

 

Table C-20. ANOVA for frequency of purchasing blueberries and the education level of 
consumers. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 37.327 4 9.332 5.797 .000 

Within Groups 1947.895 1210 1.610   

Total 1985.221 1214    

 

 

Table C-21. Robust test of equality of means for frequency of purchasing blueberries 
and the education level of consumers. 

 Statistic
a
 df1 df2 Sig. 

Welch 5.817 4 168.948 .000 

a. Asymptotically F distributed. 
 

 

 

 



 

162 

Table C-22. Post hoc comparisons for frequency of purchasing blueberries and the 
education level of consumers. 

 (I) Which of the 

following best 

describes the 

highest level of 

education you have 

completed? 

(J) Which of the 

following best 

describes the 

highest level of 

education you have 

completed? 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Games-

Howell 

Some high school High school 

graduate 

.251 .257 .865 -.49 .99 

Some college .461 .252 .374 -.27 1.19 

Graduated college .609 .251 .136 -.12 1.34 

Post graduate .782
*
 .267 .042 .02 1.55 

High school 

graduate 

Some high school -.251 .257 .865 -.99 .49 

Some college .211 .104 .258 -.08 .50 

Graduated college .358
*
 .103 .005 .08 .64 

Post graduate .532
*
 .137 .001 .16 .91 

Some college Some high school -.461 .252 .374 -1.19 .27 

High school 

graduate 

-.211 .104 .258 -.50 .08 

Graduated college .147 .088 .451 -.09 .39 

Post graduate .321 .125 .082 -.02 .67 

Graduated college Some high school -.609 .251 .136 -1.34 .12 

High school 

graduate 

-.358
*
 .103 .005 -.64 -.08 

Some college -.147 .088 .451 -.39 .09 

Post graduate .174 .124 .632 -.17 .52 

Post graduate Some high school -.782
*
 .267 .042 -1.55 -.02 

High school 

graduate 

-.532
*
 .137 .001 -.91 -.16 

Some college -.321 .125 .082 -.67 .02 

Graduated college -.174 .124 .632 -.52 .17 

*. The mean difference is significant at the 0.05 level. 
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Table C-23. Descriptives for frequency of purchasing honeydews and the education 
level of consumers. 

 

N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval 

for Mean 

Minimum Maximum 

Lower 

Bound 

Upper 

Bound 

Some high school 23 3.65 1.335 .278 3.07 4.23 1 5 

High school 

graduate 

220 3.55 1.139 .077 3.40 3.71 1 5 

Some college 328 3.36 1.136 .063 3.24 3.49 1 5 

Graduated college 298 3.40 1.109 .064 3.27 3.52 1 5 

Post graduate 86 3.08 1.065 .115 2.85 3.31 1 5 

Total 955 3.40 1.132 .037 3.33 3.47 1 5 

 

 

Table C-24. Test of homogeneity of variances for frequency of purchasing honeydews 
and the education level of consumers. 

Levene Statistic df1 df2 Sig. 

3.875 4 950 .004 

 

 

Table C-25. ANOVA for frequency of purchasing honeydews and the education level of 
consumers. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 15.904 4 3.976 3.129 .014 

Within Groups 1207.094 950 1.271   

Total 1222.999 954    

 

 

Table C-26. Robust test of equality of means for frequency of purchasing honeydews 
and the education level of consumers. 

 Statistic
a
 df1 df2 Sig. 

Welch 3.174 4 135.418 .016 

a. Asymptotically F distributed. 
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Table C-27. Post hoc comparisons for frequency of purchasing honeydews and the 
education level of consumers. 

 (I) Which of the 

following best 

describes the 

highest level of 

education you have 

completed? 

(J) Which of the 

following best 

describes the 

highest level of 

education you have 

completed? 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Games-

Howell 

Some high school High school 

graduate 

.098 .289 .997 -.75 .94 

Some college .289 .285 .846 -.55 1.13 

Graduated college .256 .286 .895 -.58 1.10 

Post graduate .571 .301 .342 -.30 1.44 

High school 

graduate 

Some high school -.098 .289 .997 -.94 .75 

Some college .192 .099 .301 -.08 .46 

Graduated college .159 .100 .509 -.12 .43 

Post graduate .473
*
 .138 .007 .09 .85 

Some college Some high school -.289 .285 .846 -1.13 .55 

High school 

graduate 

-.192 .099 .301 -.46 .08 

Graduated college -.033 .090 .996 -.28 .21 

Post graduate .281 .131 .205 -.08 .64 

Graduated college Some high school -.256 .286 .895 -1.10 .58 

High school 

graduate 

-.159 .100 .509 -.43 .12 

Some college .033 .090 .996 -.21 .28 

Post graduate .315 .132 .124 -.05 .68 

Post graduate Some high school -.571 .301 .342 -1.44 .30 

High school 

graduate 

-.473
*
 .138 .007 -.85 -.09 

Some college -.281 .131 .205 -.64 .08 

Graduated college -.315 .132 .124 -.68 .05 

*. The mean difference is significant at the 0.05 level. 
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Table C-28. Descriptives for the frequency of purchasing specialty melons (galia, 
casaba, Santa claus) and the education level of consumers.  

 

N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval 

for Mean 

Minimum Maximum 

Lower 

Bound 

Upper 

Bound 

Some high school 23 4.61 .988 .206 4.18 5.04 1 5 

High school 

graduate 

220 4.59 .842 .057 4.47 4.70 1 5 

Some college 328 4.37 1.015 .056 4.26 4.48 1 5 

Graduated college 298 4.39 1.003 .058 4.28 4.51 1 5 

Post graduate 86 4.10 1.148 .124 3.86 4.35 1 5 

Total 955 4.41 .993 .032 4.35 4.47 1 5 

 

 

Table C-29. Test of homogeneity of variances for the frequency of purchasing specialty 
melons (galia, casaba, Santa claus) and the education level of consumers. 

Levene Statistic df1 df2 Sig. 

5.969 4 950 .000 

 

 

Table C-30. ANOVA for the frequency of purchasing specialty melons (galia, casaba, 
Santa claus) and the education level of consumers 

 Sum of Squares df Mean Square F Sig. 

Between Groups 16.334 4 4.083 4.196 .002 

Within Groups 924.581 950 .973   

Total 940.915 954    

 

 

Table C-31. Robust test of equality of means for the frequency of purchasing specialty 
melons (galia, casaba, Santa claus) and the education level of consumers. 

 Statistic
a
 df1 df2 Sig. 

Welch 4.120 4 135.618 .004 

a. Asymptotically F distributed. 
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Table C-32. Post hoc comparisons for the frequency of purchasing specialty melons 
(galia, casaba, Santa claus) and the education level of consumers. 

 (I) Which of the 

following best 

describes the 

highest level of 

education you have 

completed? 

(J) Which of the 

following best 

describes the 

highest level of 

education you have 

completed? 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Games-

Howell 

Some high school High school 

graduate 

.022 .214 1.000 -.60 .65 

Some college .237 .214 .800 -.39 .86 

Graduated college .216 .214 .849 -.41 .84 

Post graduate .504 .240 .242 -.18 1.19 

High school 

graduate 

Some high school -.022 .214 1.000 -.65 .60 

Some college .214 .080 .057 .00 .43 

Graduated college .194 .081 .121 -.03 .42 

Post graduate .482
*
 .136 .005 .10 .86 

Some college Some high school -.237 .214 .800 -.86 .39 

High school 

graduate 

-.214 .080 .057 -.43 .00 

Graduated college -.021 .081 .999 -.24 .20 

Post graduate .267 .136 .288 -.11 .64 

Graduated college Some high school -.216 .214 .849 -.84 .41 

High school 

graduate 

-.194 .081 .121 -.42 .03 

Some college .021 .081 .999 -.20 .24 

Post graduate .288 .137 .224 -.09 .67 

Post graduate Some high school -.504 .240 .242 -1.19 .18 

High school 

graduate 

-.482
*
 .136 .005 -.86 -.10 

Some college -.267 .136 .288 -.64 .11 

Graduated college -.288 .137 .224 -.67 .09 

*. The mean difference is significant at the 0.05 level. 
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Table C-33. Descriptives for frequency of purchasing pears and the education level of 
consumers.  

 

N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval 

for Mean 

Minimum Maximum 

Lower 

Bound 

Upper 

Bound 

Some high school 28 3.71 1.182 .223 3.26 4.17 1 5 

High school 

graduate 

268 3.50 1.137 .069 3.36 3.64 1 5 

Some college 409 3.25 1.115 .055 3.14 3.36 1 5 

Graduated college 401 3.22 1.091 .054 3.11 3.32 1 5 

Post graduate 109 3.15 1.161 .111 2.93 3.37 1 5 

Total 1215 3.30 1.124 .032 3.23 3.36 1 5 

 

 

Table C-34. Test of homogeneity of variances for frequency of purchasing pears and 
the education level of consumers. 

Levene Statistic df1 df2 Sig. 

2.564 4 1210 .037 

 

 

Table C-35. ANOVA for frequency of purchasing pears and the education level of 
consumers. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 21.782 4 5.445 4.359 .002 

Within Groups 1511.551 1210 1.249   

Total 1533.333 1214    

 

 

Table C-36. Robust test of equality of means for frequency of purchasing pears and the 
education level of consumers. 

 Statistic
a
 df1 df2 Sig. 

Welch 4.120 4 167.432 .003 

a. Asymptotically F distributed. 
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Table C-37. Post hoc comparisons for frequency of purchasing pears and the education 
level of consumers. 

 (I) Which of the 

following best 

describes the 

highest level of 

education you have 

completed? 

(J) Which of the 

following best 

describes the 

highest level of 

education you have 

completed? 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Games-

Howell 

Some high school High school 

graduate 

.214 .234 .889 -.46 .89 

Some college .462 .230 .285 -.20 1.13 

Graduated college .497 .230 .221 -.17 1.16 

Post graduate .567 .250 .174 -.14 1.28 

High school 

graduate 

Some high school -.214 .234 .889 -.89 .46 

Some college .248
*
 .089 .042 .01 .49 

Graduated college .283
*
 .088 .012 .04 .52 

Post graduate .353 .131 .058 -.01 .71 

Some college Some high school -.462 .230 .285 -1.13 .20 

High school 

graduate 

-.248
*
 .089 .042 -.49 -.01 

Graduated college .035 .078 .992 -.18 .25 

Post graduate .105 .124 .916 -.24 .45 

Graduated college Some high school -.497 .230 .221 -1.16 .17 

High school 

graduate 

-.283
*
 .088 .012 -.52 -.04 

Some college -.035 .078 .992 -.25 .18 

Post graduate .070 .124 .980 -.27 .41 

Post graduate Some high school -.567 .250 .174 -1.28 .14 

High school 

graduate 

-.353 .131 .058 -.71 .01 

Some college -.105 .124 .916 -.45 .24 

Graduated college -.070 .124 .980 -.41 .27 

*. The mean difference is significant at the 0.05 level. 
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Table C-38. Descriptives for frequency of purchasing tomatoes and presence or 
absence of children living at home.  

 

N Mean 

Std. 

Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

Kids at home 563 1.82 1.016 .043 1.74 1.91 1 5 

No kids 657 2.08 1.166 .046 1.99 2.17 1 5 

Total 1220 1.96 1.107 .032 1.90 2.03 1 5 

 

 

Table C-39. Test of homogeneity of variances for frequency of purchasing tomatoes and 
presence or absence of children living at home. 

Levene Statistic df1 df2 Sig. 

6.193 1 1218 .013 

 

 

Table C-40. ANOVA for frequency of purchasing tomatoes and presence or absence of 
children living at home. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 20.706 1 20.706 17.126 .000 

Within Groups 1472.634 1218 1.209   

Total 1493.340 1219    

 

 

Table C-41. Robust test of equality of means for frequency of purchasing tomatoes and 
presence or absence of children living at home. 

 Statistic
a
 df1 df2 Sig. 

Welch 17.492 1 1217.665 .000 

a. Asymptotically F distributed.  
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Table C-42. Descriptives for frequency of purchasing strawberries and presence or 
absence of children living at home. 

 

N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

Kids at 

home 

563 2.09 .936 .039 2.01 2.16 1 5 

No kids 657 2.54 1.074 .042 2.46 2.62 1 5 

Total 1220 2.33 1.037 .030 2.27 2.39 1 5 

 

 

Table C-43. Test of homogeneity of variances for frequency of purchasing strawberries 
and presence or absence of children living at home. 

Levene Statistic df1 df2 Sig. 

15.039 1 1218 .000 

 

 

Table C-44. ANOVA for frequency of purchasing strawberries and presence or absence 
of children living at home. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 61.882 1 61.882 60.298 .000 

Within Groups 1249.996 1218 1.026   

Total 1311.878 1219    

 

 

Table C-45. Robust test of equality of means for frequency of purchasing strawberries 
and presence or absence of children living at home. 

 Statistic
a
 df1 df2 Sig. 

Welch 61.583 1 1217.650 .000 

a. Asymptotically F distributed. 
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Table C-46. Descriptives for frequency of purchasing blueberries and presence or 
absence of children living at home. 

 

N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

Kids at 

home 

563 2.97 1.272 .054 2.87 3.08 1 5 

No kids 657 3.19 1.278 .050 3.09 3.29 1 5 

Total 1220 3.09 1.279 .037 3.02 3.16 1 5 

 

 

Table C-47. Test of homogeneity of variances for frequency of purchasing blueberries 
and presence or absence of children living at home. 

Levene Statistic df1 df2 Sig. 

5.498 1 1218 .019 

 

 

 

Table C-48. ANOVA for frequency of purchasing blueberries and presence or absence 
of children living at home. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 14.297 1 14.297 8.794 .003 

Within Groups 1980.142 1218 1.626   

Total 1994.439 1219    

 

 

Table C-49. Robust test of equality of means for frequency of purchasing blueberries 
and presence or absence of children living at home. 

 Statistic
a
 df1 df2 Sig. 

Welch 8.800 1 1191.018 .003 

a. Asymptotically F distributed. 
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Table C-50. Descriptives for frequency of purchasing cantaloupes and presence or 
absence of children living at home 

 

N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

Kids at 

home 

563 1.14 .351 .015 1.11 1.17 1 2 

No kids 657 1.27 .446 .017 1.24 1.31 1 2 

Total 1220 1.21 .410 .012 1.19 1.24 1 2 

 
 

Table C-51. Test of homogeneity of variances for frequency of purchasing cantaloupes 
and presence or absence of children living at home 

Levene Statistic df1 df2 Sig. 

136.919 1 1218 .000 

 
 

 

Table C-52. ANOVA for frequency of purchasing cantaloupes and presence or absence 
of children living at home. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 5.132 1 5.132 31.248 .000 

Within Groups 200.031 1218 .164   

Total 205.163 1219    

 

 

Table C-53. Robust test of equality of means for frequency of purchasing cantaloupes 
and presence or absence of children living at home. 

 Statistic
a
 df1 df2 Sig. 

Welch 32.401 1 1209.472 .000 

a. Asymptotically F distributed. 
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Table C-54. Descriptives for frequency of purchasing honeydews and presence or 
absence of children living at home. 

 

N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

Kids at 

home 

482 3.30 1.180 .054 3.20 3.41 1 5 

No kids 477 3.49 1.076 .049 3.39 3.59 1 5 

Total 959 3.40 1.133 .037 3.32 3.47 1 5 

 

 

Table C-55. Test of homogeneity of variances for frequency of purchasing honeydews 
and presence or absence of children living at home. 

Levene Statistic df1 df2 Sig. 

.377 1 957 .540 

 

 

 

Table C-56. ANOVA for frequency of purchasing honeydews and presence or absence 
of children living at home. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 8.443 1 8.443 6.618 .010 

Within Groups 1220.983 957 1.276   

Total 1229.426 958    

 

 

 

Table C-57. Descriptives for frequency of purchasing watermelon and presence or 
absence of children living at home. 

 

N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

Kids at 

home 

482 2.54 .877 .040 2.46 2.62 1 5 

No kids 477 2.96 .919 .042 2.87 3.04 1 5 

Total 959 2.75 .921 .030 2.69 2.81 1 5 
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Table C-58. Test of homogeneity of variances for frequency of purchasing watermelon 
and presence or absence of children living at home. 

Levene Statistic df1 df2 Sig. 

13.427 1 957 .000 

 

 

Table C-59. ANOVA for frequency of purchasing watermelon and presence or absence 
of children living at home. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 41.600 1 41.600 51.580 .000 

Within Groups 771.827 957 .807   

Total 813.426 958    

 

 
Table C-60. Robust test of equality of means for frequency of purchasing watermelon 

and presence or absence of children living at home. 

 Statistic
a
 df1 df2 Sig. 

Welch 51.555 1 953.844 .000 

a. Asymptotically F distributed. 

 

 

Table C-61. Descriptives for frequency of purchasing specialty melons (galia, casaba, 
Santa claus) and presence or absence of children living at home. 

 

N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

Kids at 

home 

482 4.29 1.088 .050 4.20 4.39 1 5 

No kids 477 4.52 .876 .040 4.44 4.60 1 5 

Total 959 4.41 .994 .032 4.34 4.47 1 5 

 

 

Table C-62. Test of homogeneity of variances for frequency of purchasing specialty 
melons (galia, casaba, Santa claus) and presence or absence of children 
living at home. 

Levene Statistic df1 df2 Sig. 

27.295 1 957 .000 
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Table C-63. ANOVA for frequency of purchasing specialty melons (galia, casaba, Santa 
claus) and presence or absence of children living at home 

 Sum of Squares df Mean Square F Sig. 

Between Groups 12.396 1 12.396 12.690 .000 

Within Groups 934.814 957 .977   

Total 947.210 958    

 

 

Table C-64. Robust test of equality of means for frequency of purchasing specialty 
melons (galia, casaba, Santa claus) and presence or absence of children 
living at home. 

 Statistic
a
 df1 df2 Sig. 

Welch 12.718 1 918.843 .000 

a. Asymptotically F distributed. 

 

 

Table C-65. Descriptives for frequency of purchasing peaches and presence or absence 
of children living at home. 

 

N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

Kids at 

home 

563 2.73 1.104 .047 2.64 2.82 1 5 

No kids 657 3.06 1.156 .045 2.97 3.14 1 5 

Total 1220 2.91 1.143 .033 2.84 2.97 1 5 

 

 

Table C-66. Test of homogeneity of variances for frequency of purchasing peaches and 
presence or absence of children living at home. 

Levene Statistic df1 df2 Sig. 

.064 1 1218 .800 
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Table C-67. ANOVA for frequency of purchasing peaches and presence or absence of 
children living at home 

 Sum of Squares df Mean Square F Sig. 

Between Groups 31.930 1 31.930 24.908 .000 

Within Groups 1561.417 1218 1.282   

Total 1593.348 1219    

 

 

 

Table C-68. Descriptives for frequency of purchasing pears and presence or absence of 
children living at home. 

 

N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

Kids at 

home 

563 3.15 1.124 .047 3.05 3.24 1 5 

No kids 657 3.43 1.108 .043 3.34 3.51 1 5 

Total 1220 3.30 1.123 .032 3.23 3.36 1 5 

 

 

Table C-69. Test of homogeneity of variances for frequency of purchasing pears and 
presence or absence of children living at home. 

Levene Statistic df1 df2 Sig. 

8.791 1 1218 .003 

 

 

Table C-70. ANOVA for frequency of purchasing pears and presence or absence of 
children living at home 

 Sum of Squares df Mean Square F Sig. 

Between Groups 23.860 1 23.860 19.186 .000 

Within Groups 1514.727 1218 1.244   

Total 1538.587 1219    

 

 

Table C-71. Robust test of equality of means for frequency of purchasing pears and 
presence or absence of children living at home. 

 Statistic
a
 df1 df2 Sig. 

Welch 19.143 1 1184.019 .000 

a. Asymptotically F distributed. 
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