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Abstract 
The research aims to identify consumers' preference for two varieties of Strawberry fruits produced in 

the College of Agriculture, University of Kirkuk, for the agricultural season 2023/2024, namely 

(Albiun) and (Rubygem). To study the correlation between the distinctive characteristics of consumers 

and their degree of preference for fruit qualities, two varieties of strawberries were planted at the 

Agricultural Research and Experimentation Station of the College of Agriculture, University of Kirkuk. 

After reaching the production stage, the fruits of each variety were displayed to a number of 

consumers, numbering 60 consumers, who were selected from a total of (449) members and students 

representing the research community. The opinions of the respondents were recorded through a 

questionnaire form, the first part of which included identifying the distinctive characteristics of the 

respondents, represented by (age, gender, smoking and the number of fruits consumed per month), 

while the second part included a set of paragraphs representing the sensory characteristics of the 

Strawberry fruits, namely (external appearance, fruit color, fruit texture, taste, flavor) in front of which 

were placed answer alternatives representing the degree of agreement on a seven-point scale from 

which the respondent chooses what represents his opinion on each of the previous characteristics. The 

data was collected for the period from (3/3/2023 to 3/24/2023) and then the data was emptied and 

analyzed using the SPSS statistical analysis program. The results showed that (41.7%) of the 

respondents were between (31-42) years old, (58.3%) of them were males, (80%) of the respondents 

were non-smokers, while (61.7%) of them consumed more than 23 fruits of Strawberry per month, and 

none of the characteristics showed a correlation with the degree of consumers' preference for the fruits. 

The results also showed that consumers preferred the fruits of the (Albiun) variety over the fruits of the 

(Rubygem) variety because it was distinguished by the characteristics of taste, color and flavor 

according to the consumers' evaluation of both varieties, which means that consumers want to buy the 

fruits of the Albiun variety and accept it in the markets when it is offered by farmers. 

 

Keywords: Strawberry, consumers, preference, sensory attributes 

 

Introduction 
Strawberries (Fragaria x ananassa) are plants of the Rosaceae family. Their fruits are 

characterized by their high nutritional value and good flavor. They contain many nutrients 

such as proteins, carbohydrates, fats, and many trace elements, in addition to vitamin C [1, 2]. 

The fruits also contain a high percentage of antioxidant compounds that fight common 

diseases such as heart disease and atherosclerosis, and combat obesity and cancer, and also 

enhance the health and safety of human teeth [3]. Strawberries are grown for fresh 

consumption or for making jams and juices [4]. Strawberries are somewhat similar to berries 

and are characterized by their conical shape and light red or pink color. They differ from one 

variety to another and are characterized by different taste, flavor, and fruit firmness [5]. 

Consumer tastes differ in determining the food products to be purchased, including 

agricultural products such as fruits, vegetables and their products, and directly affect their 

decision in the purchase process. The senses that humans possess, represented by sight, smell 

and touch, are inputs that contribute to determining the consumer’s taste and directing the 

purchase process. Since the senses differ from one individual to another, their decision to 

purchase may also differ [6, 7]. States that there are many factors that affect the consumer’s 

purchasing decision, including the quality of the products, which greatly affects their 

decision to purchase products.  

https://www.hortijournal.com/
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Their satisfaction with new products also contributes to 

repeating the purchase of the product [8]. 

Also found in their study that consumer taste greatly affects 

his desire to prefer imported varieties over local varieties of 

food commodities. 

Studies have shown that the expectations created by colors 

in consumers affect their decision regarding the quality of 

products, and that their response to those colors changes 

with the change in those colors. Smells also arouse feelings 

and emotions in people’s souls and leave an impact on their 

nerves. The sense of touch is also important, as it is one of 

the first senses through which things are perceived and also 

affects the consumer’s desire to buy. The consumer can 

distinguish the quality of agricultural products, including 

strawberries, by touching them and determining their texture 

and consistency, and then determining whether or not he 

decides to buy them [9]. 

Attention to the sensory qualities of the produced fruits, 

such as their external appearance, color, texture, and flavor, 

must meet the desires of consumers [8]. What is the benefit 

of producing agricultural goods in large quantities without 

taking into account their qualitative qualities that directly 

affect the purchasing process? Achieving the first only does 

not contribute to increasing farmers’ profits, but may create 

a problem related to how to market the products and 

convince the consumer to make the purchase [10]. 

Therefore, it was necessary to study consumers' preference 

for the produced strawberries and determine whether it 

gives an indication of the success of marketing the variety in 

the region. Hence, the current study came to answer the 

following questions: 

 Which strawberry varieties do consumers prefer and 

want to buy? 

 What is the consumers' evaluation of the sensory 

characteristics of the two strawberry varieties under 

study? 

 What is the relationship between the distinctive 

characteristics of consumers and their degree of 

evaluation of strawberries? 

 

Study objectives 

The research aims to achieve the following objectives: 

 Identify consumers' preference for strawberry fruit 

qualities. 

 Compare the degree of consumers' evaluation of the 

sensory qualities of the two varieties of strawberries. 

 Determine the correlation between some of the 

distinctive characteristics of consumers represented by 

(age, gender, smoking, number of fruits consumed) and 

their preference for strawberry fruit qualities. 

 

Study hypotheses 

The current study tests the following research hypotheses: 

 There are no significant differences between the degree 

of consumers' preference for strawberries between the 

Albiun and Rubygem varieties. 

 The fruits of the Albiun and Rubygem varieties do not 

differ from each other in the sensory characteristics 

represented by (external appearance, fruit color, fruit 

texture, taste, flavor) from the point of view of the 

consumers surveyed. 

 There is no significant correlation between the degree 

of consumers' preference for strawberries and each of 

their distinguishing characteristics represented by (age, 

gender, smoking, number of fruits consumed). 

 

Operational definitions 

 Consumers: They are people who buy strawberries for 

the purpose of eating them fresh or making juices and 

jams from them. In this study, they are members of the 

College of Agriculture, including faculty members and 

employees, as well as graduate students in the college. 

 Preference: The consumer's desire to buy strawberries 

according to his ability to distinguish between them 

through their external appearance, freshness, color, and 

flavor. 

 

Materials and Methods 

The descriptive approach was adopted in conducting the 

study on consumer preference, as the descriptive approach is 

suitable for reaching accurate data and facts about consumer 

preference at a specific time [11], then classifying and 

tabulating that data and facts, processing them, and 

analyzing them accurately to extract their implications and 

reach comprehensive and accurate results and 

generalizations about the phenomenon under study [12]. 

 

Research community and sample 

The research community included all members and students 

of the College of Agriculture at the University of Kirkuk for 

the academic year 2023/2024, amounting to (449) members 

and students. A simple random sample was selected, 

consisting of (20) lecturers, (20) employees, and (20) 

students, who were selected randomly according to Table 

(1). 

 
Table 1: Study community and sample 

 

Category Research community Research sample % 

Lectures 68 20 29.4 

Employees 81 20 24.7 

Students 300 20 6.6 

SUM 449 60 13.4 

 

Preparing the questionnaire form 
In order to collect data related to the research, a 

questionnaire form was prepared consisting of two parts: the 

first part included some personal information about 

consumers represented by (age, gender, smoking, number of 

fruits consumed per month), while the second part included 

a seven-point scale consisting of a group of paragraphs to 

determine consumers' preference for strawberries for each 

of the two varieties (Albiun and Rubygem) according to 

some sensory characteristics represented by (external 

appearance, fruit color, fruit texture, taste, flavor), as well as 

the degree of his preference for each variety, as the 

consumer determines the degree of his evaluation for each 

of the previous sensory characteristics by specifying one of 

the following alternatives (very unacceptable, highly 

unacceptable, moderately unacceptable, acceptable, 

moderately acceptable, highly acceptable, very acceptable) 

for each variety separately after presenting him with a ripe 

fruit that had not been treated with the studied treatments 

(comparison treatment), and each consumer was asked to 

determine the degree of his preference for each variety 

according to the previous scale. 
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After completing the preparation of the questionnaire form 

in its initial form, it was presented to some specialists in 

agricultural guidance and horticulture at the College of 

Agriculture, University of Kirkuk, to demonstrate its 

suitability for collecting data for the research. After making 

some modifications according to the experts’ point of view, 

the questionnaire form became ready to collect research 

data. 

 

Measuring research variables 

First: Measuring independent variables 

1. Age: It was measured by calculating the years that the 

respondent spent since birth until the moment of 

collecting the research data. 

2. Gender: It was measured through the two levels 

(female, male) and the following weights were given (1, 

2) degrees. 

3. Smoking: It was measured through the levels (smoke, 

does not smoke) and the following weights were given 

(1, 2) degrees. 

4. Number of fruits consumed per month: It was 

measured by giving a single numerical value for each 

fruit that the respondent eats per month. 

 

Second: Measuring consumers' preference for 

strawberries. The preference scale, which was prepared as 

mentioned previously, included (5) sensory attributes, 

namely (external appearance, fruit color, fruit texture, taste, 

flavor), as well as the final consumer preference score 

between the two varieties. Alternatives were placed in front 

of each attribute: (very unacceptable, highly unacceptable, 

moderately unacceptable, acceptable, moderately 

acceptable, highly acceptable, very acceptable), and weights 

were given to them: (1, 2, 3, 4, 5, 6, 7). These scores were 

used as a basis for conducting the statistical analyses 

required for this study. 

 

Data collection and analysis 

After completing the preparation of the questionnaire, the 

data was collected by answering the paragraphs of the 

questionnaire using a personal interview with the consumers 

included in the research sample after giving them a fruit of 

each variety to evaluate its sensory qualities and record their 

answers in the questionnaire form for the period from 

(3/3/2023 to 3/24/2023). After that, it was emptied, 

tabulated, and then analyzed using the SPSS statistical 

analysis program for social sciences. 

 

Statistical methods and means 

Some statistical methods and means were used to achieve 

the research objectives such as (range, arithmetic mean, 

Pearson simple correlation coefficient, Spearman correlation 

coefficient, and (t) test). 

1. Range: It was used to classify some independent 

variables into categories according to the following law: 

 

Range = highest value - lowest value 

 

Class length = (range) / number of categories (with 

rounding the results to the nearest integer). 

 

2. Arithmetic mean: It was used to describe the numerical 

values of each variable and its law is as follows: [13]. 

 

 
 

 = arithmetic mean 

 n = number of respondents 

 ∑x = sum of numerical values 

 

3. Pearson's simple correlation coefficient (Pearson): 

used to find the correlation between the degree of 

consumers' preference for strawberries and each of the 

variables of age and the number of fruits consumed per 

month according to the following law [14]. 

 

r =  

 

 r = value of the correlation coefficient. 

 xi = numeric values of the independent variable (x). 

 yi = numeric values of the dependent variable (y). 

 n = number of respondents. 

 

4. Spearman's rank correlation equation: It was used to 

find the correlation between the degree of consumers' 

preference for strawberries and each of the variables of 

gender and smoking, according to the following law: [15]. 

 

 
 

 rs = Rank correlation coefficient 

 ∑d2 = Sum of squares of differences between ranks of 

variables 

 n = Number of respondents 

 

5. Test (t): It was used to test the significance of the 

differences between the average evaluation score for the 

sensory attributes of the two strawberry varieties, as well as 

to test the significance of the correlation between the degree 

of consumers’ preference for strawberries and each of the 

independent factors studied by comparing them with the 

tabular (t) value according to the following law: [16]. 

 

t  =  

 

 t = calculated value t. 

 r = value of correlation coefficient. 

 n = number of respondents. 
 

Results and Discussion 

Identify consumers' preference for strawberry fruit 

qualities 

The results in Table (2) showed that the average degree of 

preference of the surveyed consumers for the fruits of the 

Albiun variety of strawberries reached (6.07) degrees, which 

is higher than the average degree of their preference for the 

fruits of the Rubygem variety, which reached (5.65) degrees 

on a scale with a maximum degree of 7 degrees. 
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Table 2: Distribution of respondents according to their degree of 

preference for strawberries. 
 

Preference Degree 
Albiun variety Rubygem variety 

The number % The number % 

(2-3) Low 0 0 2 3.3 

(4-5) Medium 15 25 19 31.7 

(6-7) High 45 75 39 65 

Total 60 100 60 100 

Average Preference 

Degree 
6.07 5.65 

 

The results of the study showed that (75%) of the surveyed 

consumers had a high preference for the Albiun variety, 

while (25%) of them indicated that their preference for the 

Albiun variety was average, while no consumer indicated 

that the preference was low, while (65%) of the surveyed 

consumers stated that the fruits of the Rubygem variety had 

a high preference, while (31.7%) of them stated that they 

found the strawberry fruits to have an average preference, 

and (3.3%) found them to be low in their preference. As 

shown in Table (2), it is clear from the above that 

consumers preferred the Albiun variety over the Rubygem 

variety, and the reason for this may be due to its superiority 

in sensory characteristics, which means that this variety has 

a high marketing potential. 

 

Compare the degree of consumers' evaluation of the 

sensory qualities of the two varieties of strawberries 

Table (3) shows that the average degree of consumers’ 

evaluation of all sensory attributes of the Albiun variety 

outperformed all sensory attributes of the Rubygem variety, 

as it was shown that the average degree of evaluation of the 

external appearance attribute of the Albiun variety reached 

(5.27) degrees, which is higher than that of the Rubygem 

variety, which reached (4.92) degrees. When compared, it 

was found that the calculated (T) test value reached (1.989), 

which is not significant at the (5%) level, which means 

accepting the research hypothesis that states that there are 

no significant differences between the two varieties in the 

external appearance attribute. 

As for the consumers’ evaluation of the fruit color trait, it 

was found that the average evaluation score for the Albiun 

variety reached (5.55) degrees, which is higher than that for 

the Rubygem variety, which reached (5.08) degrees. When 

comparing the average evaluation score for the two 

varieties, it was found that the calculated (T) test value 

reached (3.013), which is significant at the (1%) level, 

which means rejecting the research hypothesis that indicates 

the absence of significant differences between the two 

varieties in the fruit color trait from the point of view of the 

consumers surveyed. 

As for the consumers’ evaluation of the fruit tissue 

characteristic (softness), it was found that the average 

evaluation score of the Albiun variety reached (5.52) 

degrees, which is higher than that of the Rubygem variety, 

which reached (5.28) degrees. When comparing the average 

evaluation score of the two varieties, it was found that the 

calculated (T) test value reached (3.013), which is not 

significant at the (5%) level, which means rejecting the 

research hypothesis and accepting the alternative, which 

indicates the absence of significant differences between the 

two varieties in the fruit tissue characteristic (softness) from 

the point of view of the consumers surveyed. 
As for the consumers’ evaluation of the taste and flavour of 

the fruits, it was found that the average evaluation score for 

the Albiun variety reached (5.80) and (6.07) points for each 

of them respectively, which is higher than that for the 

Rubygem variety, which reached (5.23) and (5.42) points 

for the two qualities respectively. When comparing the 

average evaluation score for the two varieties, it was found 

that the calculated (T) test value reached (3.294) and 

(4.634), which is significant at the (1%) level, which means 

accepting the research hypothesis that indicates the absence 

of significant differences between the two varieties in the 

taste and flavor qualities of the fruits from the point of view 

of the consumers surveyed. 

Finally, when comparing the average degree of consumer 

preference between the Albiun and Rubygem varieties, it 

was found that the average degree of preference for the 

Albiun variety was higher than the average degree of 

preference for the Rubygem variety. To determine the 

significance of the difference between the two averages, it 

was found that the calculated (T) test value reached (2.296), 

which is significant at the (5%) level, which means rejecting 

the research hypothesis that indicates that there is no 

significant difference between the two varieties in their 

average degree of preference from the point of view of the 

consumers surveyed, as shown in Table (3). 

 
Table 3: Distribution of respondents according to their degree of 

preference for the sensory characteristics of the two strawberry 

varieties. 
 

 

Albiun 

variety 
Rubygem 

variety   

Appearance (shape) 5.27 4.92 1.989 ns 0.051 

fruits color 5.55 5.08 3.013 ** 0.004 

Fruit texture (freshness) 5.52 5.28 1.628 ns 0.109 

Taste 5.80 5.23 3.294 ** 0.002 

Flavor 6.07 5.42 4.634** 0.000 

degree of preference 6.07 5.65 2.296 * 0.025 

(ns)= Not significant, (*)= Significant at 5%, (**)= Significant at 

1% 
 

Determine the correlation between some of the 

distinctive characteristics of consumers represented by 

(age, gender, smoking, number of fruits consumed) and 

their preference for strawberry fruit qualities 

Age: The results in Table (4) showed that the youngest 

respondents were (19) years old and the oldest were (55) 

years old, with an average of (35.86) years and a standard 

deviation of (9.45) degrees. The respondents were 

distributed into three categories according to the range and 

category length laws, where it was found that (41.7%) of the 

respondents were in the middle category whose ages ranged 

from (31-42) years, while it was found that (30%) of them 

were in the young category whose ages ranged from (19-30) 

years, while it was found that (28.3%) of the respondents 

were in the old age category which was (43 and over). In 

order to find the correlation between the degree of 

preference of the surveyed consumers for strawberries and 

their age, Pearson's correlation coefficient was used. The 

values of the correlation coefficient were (0.132) and (-

0.049) for both types, respectively, and they were not 

significant at either level, which means accepting the 

research hypothesis that states (there is no significant 

correlation between the degree of preference of the surveyed 

consumers for strawberries and their age), as shown in 

Table (4). 
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Table 4: Distribution of respondents according to their age and its relation to their degree of preference for strawberries 
 

Age categories The number % 
Albiun variety Rubygem variety 

r value Morale level r value Morale level 

(30-19) Small 18 30 

0.132 ns 0.313 -0.049 ns 0.709 
(31-42) Youth 25 41.7 

(43 and over) Old 17 28.3 

Total 60 100 

Arithmetic mean = 35.86 Standard deviation = 9.45 

(ns)= Not significant 

 

Gender 

The results showed that the number of male consumer 

respondents was (35) individuals, representing (58.3%) of 

the total respondents, and the number of females in the 

research sample was (25) individuals, representing (41.7%) 

of the total respondents, as in Table (5). 
In order to find the correlation between the degree of 

preference of the surveyed consumers for strawberries and 

their gender, the Spearman-Brown correlation coefficient 

was used. The values of the correlation coefficient were 

(0.226) and (0.228) for both types, respectively, and they 

were not significant at either level, which means accepting 

the research hypothesis that states (there is no significant 

correlation between the degree of preference of the surveyed 

consumers for strawberries and their gender), as shown in 

Table (5).

 
Table 5: Distribution of respondents according to their gender and its relation to their preference for strawberries 

 

Gander categories The number % 
 Albiun variety Rubygem variety 

r value Morale level r value Morale level 

Male 35 58.3 

0.226 ns 0.083 0.228 ns 0.080 Female 25 41.7 

Total 60 100 

(ns)= Not significant 

 

Smoking: The results showed that the number of 

respondents from consumers who smoke cigarettes reached 

(12) respondents, representing (20%) of the total 

respondents, and the number of respondents who are non-

smokers reached (48) individuals, representing (80%) of the 

total respondents, as shown in Table (6). In order to find the 

correlation between the degree of preference of the 

consumers surveyed for strawberries and smoking, the 

Spearman-Brown correlation coefficient was used, and the 

values of the correlation coefficient were (-0.013) and (-

0.172) for both types, respectively, and they are not 

significant at any of the levels, which means accepting the 

research hypothesis that states (there is no significant 

correlation between the degree of preference of the 

consumers surveyed for strawberries and smoking), as 

shown in Table (6). 

 
Table 6: Distribution of respondents according to smoking and its relationship to their preference for strawberries. 

 

Smoking categories The number % 
Albiun variety Rubygem variety 

r value Morale level r value Morale level 

Smoke 12 20 

-0.013 ns 0.923 -0.172 ns 0.189 Not smoke 48 80 

Total 60 100 

(ns)= Not significant 
 

Number of fruits consumed per month 

The results in Table (7) showed that the smallest number of 

fruits consumed by the respondents per month was (4) 

fruits, and the largest number of fruits was (60) fruits, with 

an average of (29.73) fruits and a standard deviation of 

(13.51) degrees. The respondents were distributed into three 

categories according to the range and category length laws, 

where it was found that (43.3%) of the respondents were in 

the medium category, whose number of fruits they 

consumed during the month ranged between (23-41) fruits, 

while it was found that (38.3%) of them were in the small 

category, whose number of fruits they consumed ranged 

between (4-22) fruits, while it was found that (18.4%) of the 

respondents were in the large consumption category, which 

was between (42-60) fruits. 

 In order to find the correlation between the degree of 

preference of the surveyed consumers for strawberries and 

the number of fruits they consume, Pearson's correlation 

coefficient was used. The values of the correlation 

coefficient were (0.163) and (0.092) for both types, 

respectively, and they were not significant at either level, 

which means accepting the research hypothesis that states 

(there is no significant correlation between the degree of 

preference of the surveyed consumers for strawberries and 

the number of fruits they consume during the month), as 

shown in Table (7). 
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Table 7: Distribution of respondents according to the number of fruits they consume per month and its relation to their preference for 

strawberries. 
 

Categories of Number of fruits consumed per month The number % 
Albiun variety Rubygem variety 

r value Morale level r value Morale level 
(22-4) little 23 38.3 

0.163 ns 0.213 0.092 ns 0.485 
(23-41)medium 26 43.3 

(60-42) a lot 11 18.4 

Total 60 100 

Arithmetic mean = 29.73 Standard deviation = 13.51 

 

Conclusions and Recommendations 
From the above, we conclude the following: 

1. Consumers prefer the Albiun variety because it is 

superior in most sensory characteristics to the Rubygem 

variety. 

2. The studied independent variables did not show a 

significant correlation with the degree of consumers' 

preference for strawberries, which means that there may 

be other variables with a significant relationship. 

 

According to the conclusions reached, the current study 

recommends the following 

1. Cultivation of the Albium variety due to its superiority 

in sensory characteristics from the consumers' point of 

view, as it has an acceptable external appearance, flavor 

and color. 
2. Studying the relationship of other independent variables 

to consumers' preference for agricultural products. 
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