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ABSTRACT 

The purpose of this study was to determine the need 

for the development of educational materials for 

beekeepers by evaluating the following: the current status 

of the management of honey bee colony genetics in the 

United States; the self-perceived information needs of 

beekeepers; and the most acceptable formats for the 

educational materials. 

The sample defined was 255 hobbyist, part-time and 

commercial beekeepers that were registered participants at 

national and regional beekeeping association meetings 

during 1990. Results indicated that commercial beekeepers 

prefer different formats of educational materials than 

hobbyist and part-time beekeepers. Other important 

findings include the following: (1) few beekeepers manage 

colony genetics, (2) beekeepers that do not manage colony 

genetics would be willing to manage colony genetics if 

their operations were threatened, and (3) self-perceived 

information needs appear to reflect a response to self-

perceived threats. Additionally, beekeepers in all 

classes indicated that research findings were not 

presented in an acceptable format. 
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CHAPTER 1 

INTRODUCTION 

Beekeepers in the United States manage 3.3 million 

colonies of honey bees (USDA ASCS, 1990) and the value of 

the beekeeping industry is far reaching. Honey bees are 

major pollinators of both cultivated and non-cultivated 

plants, contributing to agricultural food sources and to 

sources of food and shelter for wildlife. Additionally, 

honey bees produce honey, beeswax and royal jelly; and 

gather pollen and propolis. 

In the United States dependence upon managed colonies 

of honey bees has increased and the role of non-honey bee 

pollinators has diminished with the advent of monoculture 

and large-scale farming practices (Levin, 1984). Honey 

bees are responsible for the pollination of more than 90 

cultivated plants including apples, almonds, blueberries, 

melons and cucumbers. In a recent extension bulletin, Tew 

(1989) stated that honey bees affected about every third 

mouthful of food consumed in the United States. 

In addition to pollinating commercial crops, honey 

bees are also vital to the production of seed, such as 

onion and radish, for use in home gardens. Honey bees 
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also pollinate home orchards and ornamentals. Moffett and 

Barclay (1984), stated that in 1983 approximately $14.5 

billion of produce was harvested from 35 million home 

gardens planted in the United States. Hollies and 

pyracantha are among the ornamentals requiring honey bees 

for the setting of seed (Moffett & Barclay, 1984). The 

pollination needs of home gardens and orchards are usually 

met by the hobbyist beekeeper managing fewer than 25 

colonies within neighborhoods or rural settings. 

Honey bees also pollinate plants used as food and 

shelter for wildlife. For example, Pellet (1947) reported 

that cedar waxlings and robins depend on honey 

bee-pollinated highbrush cranberry as a food source. The 

basswood tree, also pollinated by honey bees, is a 

softwood tree that raccoons, opossums and squirrels use to 

construct dens. In addition to the direct dependence of 

wildlife on honey bee-pollinated plants for food and 

shelter, Barclay and Moffett (1984) argue that there are 

indirect effects on predator/prey relationships. 

Hive products are numerous, and their uses and 

economic importance are well documented. Honey is by far 

the most familiar hive product. Its production varies 

among regions and from year to year depending on climatic 

conditions. In 1988 honey production in the United States 

yielded 250 million lbs valued at $200 million 



(Tew, 1989). Honey is most commonly used as a sweetener. 

It is also known for therapeutic uses because it inhibits 

bacterial growth. Harman (1983) reports the use of honey 

as a dressing for burns or wounds and observes that it 

encourages wound healing. 

Beeswax was the only wax available for centuries. 

Beeswax production in the United States reached 4 million 

lbs in 1988 (Tew, 1989). Medicinal uses of beeswax 

include ointments, salves and as coatings for pills 

(Harman, 1983). Beeswax is also used in the cosmetic 

industry in lipstick and facial creams. During World War 

II, beeswax served as an ointment to soothe gas burns, to 

impregnate material in the manufacturing of gas masks, to 

delay detonation of armor piercing shells and to 

waterproof and insect-proof Army and Navy food containers 

(Schmitz, 1945). More common uses include candles, 

lubrication, furniture waxes, tying fishing flies, 

cleaning the bottoms of irons and keeping sewing threads 

untangled. 

Other hive products include propolis, pollen, royal 

jelly and bee venom. Propolis, a sticky resinous 

substance collected by honey bees, is recognized for its 

effect on wound healing due to its antibiotic and 

astringent properties (Ghisalbert, 1979). Pollen, the 

male germ seed of plants, is gathered and used by the bees 
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as a source of protein. The nutritional value of pollen 

to humans is recognized and pollen is valued for its high 

vitamin B content. Royal jelly, the food for queen bees, 

is a source of B vitamins and is also an additive in 

cosmetics (Harman, 1983). Bee venom, present in the sting 

of the worker bee, is claimed to have anti-arthritic 

properties and is used in bee sting allergy 

desensitization programs (Harman, 1983). 

Need for the Study 

Despite the benefits of honey bees and the importance 

of the beekeeping industry, the potential threat of 

Africanization could affect the beekeeping industry's 

continued survival in the United States. The arrival of 

the Africanized honey bee (AHB) into the southwestern 

United States in October 1990 may lead to a decrease in 

the number of successfully managed colonies of bees. The 

economic impact of the AHB in the United States is 

predicted to range between losses of $26-58 million if the 

AHB colonizes the southern and southwestern United States 

(McDowell, 1984). The extent of the economic loss is 

dependent upon three proposed scenarios: 1) colonization 

of an area with at least 240 frost free days, $54-58 

million; 2) colonization south of 32 degrees north 

latitude, $29-31 million; and 3) colonization south of 32 

degrees north latitude with decreased stinging behavior, 
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$26-28 million. McDowell (1984) predicted that commercial 

beekeepers will be able to change their management 

practices and adapt to maintaining colonies in AHB 

colonized areas while hobbyist and part-time beekeepers 

will not be likely to have time, skill, money or 

inclination to deal with the AHB. Hobbyist and part-time 

beekeepers comprise approximately 95% of all beekeepers, 

they manage about half the colonies in the United States, 

and produce 40% of the extracted honey (Hoff & Gray, 

1984). 

It is vital to the beekeeping industry in the United 

States that all classes of beekeepers continue to maintain 

colonies of bees. In response to the arrival of the AHB 

it is important that all beekeepers learn to properly 

manage colony genetics. Therefore the development of 

educational materials targeted for specific classes of 

beekeepers is crucial for the survival of the beekeeping 

industry in the United States. 

Although successful techniques for managing the 

genetics of honey bee colonies have been developed, 

attempts to employ them in the United States have been 

thwarted by sensationalism in the media and scientific 

community. In Brazil, where the AHB has been present 

since 1957, Stort and Gongalves (1991) stated that there 

are apiaries which contain both gentle and aggressive 
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hybrid colonies with possible intermediate types. 

However, if beekeepers do not properly care for their bees 

or select for less aggressive behavior, apiaries continue 

to exist with colonies that are still quite aggressive and 

difficult to handle. This variability in behavior affords 

the beekeeper the option of eliminating the most 

aggressive and keeping the most gentle colonies to produce 

virgin queens and drones with non-aggressive 

characteristics. Any beekeeper can apply these techniques 

without technical knowledge of genetics. 

Statement of the Problem 

The purpose of this study was to determine the need 

for the development of educational materials for 

beekeepers by evaluating the following: the current status 

of the management of honey bee colony genetics in the 

United States; the self-perceived information needs of 

beekeepers; and the most acceptable formats for the 

educational materials. 

Research Questions 

Answers to the following questions were sought in 

order to satisfactorily solve the research problem: 

1. What percentage of beekeepers in each class 

manage colony genetics? 
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2. What percentage of beekeepers in each class 

select for desired genetic traits? 

3. What percentage of beekeepers in each class 

employ selected queen rearing techniques? 

4. What percentage of beekeepers in each class that 

rear their own queens also rear drones? 

5. What percentage of beekeepers in each class 

purchase queens from given geographic regions? 

6. What percentage of beekeepers in each class that 

do not manage colony genetics would change their 

management practices if the productivity of 

their operations or viability of their colonies 

was threatened? 

7. From what source or sources did beekeepers in 

each class learn beekeeping? 

8. What sources of information do beekeepers in 

each class use to learn about new beekeeping 

practices? 

9. What do beekeepers in each class perceive as 

their information needs? 

10. What format of educational materials would best 

meet these needs for each class of beekeepers? 

Assumptions 

In conducting this study, the researcher made the 

assumption that the following were true and therefore not 
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evaluated. The assumptions for this study were the 

following: 

1. Changes in management practices necessary to 

manage colony genetics in preparation for the 

arrival of the AHB were economically feasible 

for all classes of beekeepers. 

2. The management practices involved in preparing 

for the arrival of the AHB were within the range 

of management capabilities of all classes of 

beekeepers. 

Limitations 

The following limitations represent potential threats 

to the degree to which the research findings may be 

generalized to other circumstances: 

1. The external generalizations of this study were 

limited to beekeepers in the United States who 

would have attended national or regional 

beekeepers association meetings in recent years 

prior to the arrival of the AHB in the United 

States. 

2. The potential for error due to non-response 

existed. Although the questionnaire was 

distributed in person and requests were made 

that the attenders fill out the questionnaire at 

that time, some attenders chose not to 
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participate. The non-respondents may have had 

characteristics different from the respondents. 

To minimize this threat, the researcher compared 

respondents with non-respondents using existing 

information available from national and regional 

beekeepers associations. 

3. The researcher took precautions against 

measurement error in the design format of the 

questionnaire. Content and face validity were 

reviewed by beekeeping experts that were not a 

part of the study. Honey bee scientists, 

including Eric Erickson, Gordon Waller, Maria 

Spivak, Joseph Martin, and Gloria Hoffman, from 

the Carl Hayden Bee Research Center in Tucson, 

Arizona received a copy of the questionnaire to 

complete. Comments and suggestions were 

solicited. The instrument was field tested 

during the Arizona State Beekeepers Association 

meeting in December 1989 by individuals, not a 

part of the study, that represented each class 

of beekeepers. All questions and possible 

responses were stated clearly with the intention 

to describe accurately the attention paid to 

colony genetics at that time. Each specific 

question contained an answer option of "other", 
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giving the respondent the chance to indicate the 

use or non-use of specific techniques other than 

those described in the questionnaire. The 

researcher was available to deliver 

instructions, and a cover letter with written 

instructions was included with the 

questionnaire. 

Procedure 

The nature of this study was to determine the need 

for the development of educational materials on managing 

colony genetics appropriate for specific classes of 

beekeepers. The procedures employed in this study were 

divided into the following sub-sections: (1) Population 

and Sample; (2) Design of the Study; (3) Data Collection; 

and (4) Data Analysis. 

Population and Sample 

The target population to whom this study is 

generalized included any beekeeper in the United States 

that would have attended a national or regional beekeeping 

organization meeting held in recent years prior to the 

arrival of the AHB. The accessible population included 

all beekeepers that attended an annual meeting of the 

American Honey Producers, American Beekeeping Federation 

or the Eastern Apicultural Society during 1990. The 
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sample defined for the study was the hobbyist, part-time 

and commercial beekeepers that were registered 

participants at one of these meetings. 

Design of the Study 

The study might best be described as a descriptive 

survey. The study was designed to evaluate the current 

status of: 1) the management of honey bee colony genetics, 

2) the self perceived information needs of beekeepers, and 

3) acceptable formats of educational materials to meet 

these information needs. A questionnaire was utilized to 

gather the data. 

Data Collection 

The instrument was a questionnaire developed and 

designed by the researcher. The instrument was reviewed 

at the Carl Hayden Bee Research Center in Tucson, Arizona, 

to ensure face and content validity, and to ensure that 

the data collected would answer the research questions to 

satisfactorily solve the primary problem. Eric Erickson, 

Gordon Waller, Maria Spivak, Joseph Martin, and Gloria 

Hoffman, experts in the field of beekeeping, offered 

suggestions about the design of the questionnaire. The 

questionnaire was designed to determine the need for the 

development of educational materials by investigating the 

amount of attention paid to colony genetics and the 



percentages of beekeepers within each class that were 

willing to change management practices if their operations 

were threatened. Additionally, information was sought 

concerning sources beekeepers used to learn beekeeping, 

sources of information used to learn new beekeeping 

practices, the self-perceived information needs of 

beekeepers and acceptable formats for dissemination of 

information. This information demonstrated the need for 

the development of educational materials appropriate for 

implementing these changes. The instrument was field 

tested in Arizona during December 1989 by beekeepers 

representing each class. 

The questionnaire and a cover letter outlining the 

purpose of the study and explaining the instructions were 

distributed by the researcher to individual beekeepers 

during registration at each meeting. The researcher 

requested that the respondents fill out the questionnaire 

at the time it was received. Each day during a meeting a 

session moderator introduced the researcher. The 

researcher was allotted time to present an overview of the 

questionnaire and explain the importance of completing it. 

This helped increase the response rate of completed 

questionnaires. 
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Data Analysis 

Responses to the questionnaire were tabulated on a 

microcomputer using QUATTRO PRO software. Responses were 

organized according to defined classes of beekeepers. 

Descriptive statistics were employed to analyze the data 

collected to answer the research questions. The 

researcher determined the percentage of beekeepers in each 

class that employed specific management practices relative 

to criteria sought in the research questions. The 

researcher also determined the percentage of beekeepers in 

each class who were willing to change management practices 

if their operations were threatened. Additionally, the 

following were determined: (1) sources from which 

beekeepers learned beekeeping and sources used to learn 

about new beekeeping practices, (2) the percentage of 

various self-perceived information needs of beekeepers in 

each class, and (3) acceptable formats of educational 

materials to meet these needs. For questions where 

respondents ranked their responses, the researcher 

employed the variable transformation process described in 

the Statistical Package for the Social Sciences (SPSS). 

Definitions 

To provide greater clarity for the study the 

following terms were defined as follows: 



23 

Africanization: The process by which Africanized 

honey bees move into and colonize an area 

previously colonized with European honey bees. 

Africanized Honev Bee; A sub-species of Apis 

mellifera. originating in Africa south of the 

Sahara, which were introduced into Brazil in 

1957 and spread throughout most of South America 

displacing the European honey bee population. 

Bee Venom; The venom of honey bees stored in the 

poison sac which empties in the base of the 

sting. 

Beekeeper: A person who manages one or more 

colonies of bees for the following purposes: (1) 

the production of beeswax, honey, pollen, 

propolis, royal jelly, drones, or queens; (2) 

the performing of pollination services; or (3) 

for use in scientific research. 

Beeswax: A true wax secreted by the four pairs 

of wax glands on the ventral side of the abdomen 

of worker bees at approximately two weeks of 

age. It is synthesized from reducing sugars of 

alimentary origin. 

Class of Beekeepers: A classification of 

beekeepers based upon the number of colonies 

managed. Classes of beekeepers defined for this 



study were Hobbyist, Part-time, Commercial 1, 

and Commercial 2. 

Commercial Beekeeper; A beekeeper who manages 

300 or more colonies of bees. For this study 

this group of beekeepers was divided into two 

groups: Commercial 1 - those managing between 

300 and 1000 colonies of bees, and Commercial 

2 - those managing more than 1000 colonies of 

bees. 

European Honey Bee; Various races of the honey 

bee Apis mellifera. including the Italian, 

Caucasian and Carniolan honey bees, that 

originated in Europe and the New World. 

Hobbyist Beekeeper; A beekeeper that manages 

fewer than 25 colonies of bees. 

Jenter Method; A method of queen rearing, 

developed in Germany, to raise queens from 

selected colonies without manually transferring 

larvae. 

National Honev Production Regions; As proposed 

by Page, Nash and Erickson (1987): the division 

of the United States into 12 geographic regions 

corresponding to annual honey production. 

Part-time Beekeeper; A beekeeper that manages 

between 25 and 299 colonies of bees. 
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Pollen: The male germ plasm of plants, the chief 

source of protein, fats and minerals in the 

honey bee diet and collected by the beekeeper as 

a surplus product of the apiary. 

Pollination Service: A service beekeepers supply 

to growers by placing colonies in agricultural 

areas to ensure maximize pollen distribution 

between flowers of specific crops. 

Propolis: A sticky, gummy, resinous material 

gathered by bees from trees and other 

vegetation, either from buds (such as poplar) or 

from bark (particularly conifers). 

Roval Jelly: A creamy, milky, white, strongly 

acidic, highly nitrogenous substance secreted by 

the hypopharyngeal glands of worker bees. It is 

fed to queen bees throughout their larval and 

adult lives, and also to young worker and drone 

larvae. 



26 

CHAPTER 2 

REVIEW OF LITERATURE 

Research in Brazil has shown that selection of non-

aggressive Africanized honey bees (AHB) within apiaries 

has allowed the beekeeping industry to thrive (Stort & 

Gongalves, 1991). Non-selection in other areas, 

particularly in the North, has left beekeepers with 

Africanized colonies still difficult to handle. Through 

random sampling of feral colonies, Brandenburgo (1979, as 

cited by Stort and Gongalves, 1991), indicated that by 

1978 aggressive behavior had been modified. Camazine 

(1986) stated that most beekeepers in Brazil are working 

with the AHB and that although modifications in practices 

must be made, it appears that whatever can be done with 

the more gentle European honey bee (EHB) can be done with 

the AHB. 

After the arrival of the AHB in Trinidad in 1979 the 

number of people managing honey bee colonies decreased by 

25% between the years 1979 and 1986 (Caron, 1989). A 

series of extension programs offered by the Apiaries Unit 

of the Ministry of Agriculture led to an increase in the 

number of colonies managed on the island. There is now an 
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increased interest in beekeeping in Trinidad. Selection 

is used to capture swarms of the AHB with less aggressive 

behavior to increase the number of colonies of bees on the 

island. 

Spivak (1989) described the phenomenon of 

Africanization in Costa Rica and the reactions of 

beekeepers to the process. In all regions of Costa Rica 

where Africanization occurred, beekeepers that were not 

willing to change management practices to adapt to the new 

situation experienced worst cases scenarios of extremely 

aggressive behavior, increased swarming and absconding 

which led to the abandoning of colonies. Spivak (1989) 

found that the lack of proper management gave rise to the 

belief that all AHBs showed the same characteristics and 

that all AHBs were undesirable and dangerous, both from a 

management and public perspective. 

When Spivak (1989) studied colonies individually, she 

found a wide range of behavioral characteristics. A 

minority of the colonies were consistently unmanageable 

and extremely aggressive. Beekeepers who learned to 

modify management practices and requeened extremely 

aggressive colonies were able to work Africanized colonies 

profitably with decreased danger to themselves and the 

public. 
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The National Program for the Control of the African 

Bee in Mexico is an excellent example of a successful 

educational program for beekeepers and the general public. 

Through nonformal education methods, beekeepers learned to 

reduce the negative impacts of Africanization by 

requeening colonies, rearing drones and implementing 

practical management practices. The general public 

learned not to disturb, and to report, wild colonies of 

bees to appropriate authorities. 

Fletcher (1991) proposed that the only solution to 

the potential Africanization of the EHB population in the 

United States was to institute a selective breeding 

program to improve the apicultural qualities of the AHB in 

the same way that has been done in the past with the EHB. 

His ideas are shared by Taber (1987), who also stated that 

the beekeeping industry will not be presented with 

problems if beekeepers consistently requeen their colonies 

with gentle bees whether they be European or Africanized. 

In 1985 Gordon, Locke, Nasr, Tyler and Webster 

conducted a survey of beekeeping practices in California 

and the implications of these practices. The survey was 

presented at the California State Beekeepers Association 

annual meeting in 1985. Responses were solicited to help 

predict what types of changes in beekeeping practices 
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would be necessary to decrease the impact of the AHB on 

the beekeeping industry in the United States. 

The study found that 7% of the California beekeepers 

surveyed marked their queens, 23% requeened annually and 

23% encouraged drone production in their colonies. These 

findings indicate the need for promoting techniques for 

managing colony genetics that all beekeepers can apply. 

For effective dissemination of information, new ideas 

or innovations must be packaged in a manner which is 

acceptable to the end user. Research in communication 

science (Rogers, 1983) has shown that the unique 

characteristics of clientele must be considered in the 

diffusion process. Obahayujie and Hillison (1988) 

conducted a study on information delivery methods for 

farmers. Findings of this study indicated that part-time 

and full-time cattle farmers showed preferences of 

different methods for disseminating information. Part-

time cattle farmers preferred individual and group methods 

while full-time cattle farmers preferred mass methods. 

The review of literature in this chapter demonstrates 

that management of colony genetics and dissemination of 

information allow for the continued success of beekeeping 

after the Africanization of an area has occurred. 

Although the author found a reference to a survey 

distributed to California beekeepers concerning management 
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of colony genetics, the author found no other studies 

conducted on a national level that examined specific 

classes of beekeepers to determine the status of 

management of colony genetics, self-perceived information 

needs, sources used to learn new beekeeping practices or 

investigated preferred formats of educational materials to 

disseminate information to meet these self-perceived 

information needs. 
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CHAPTER 3 

PROCEDURES 

The following procedures were used to collect the 

data necessary to answer the stated research questions. 

To aid in presentation the procedures are presented in 

four parts: (1) Population and Sample, (2) Design of the 

Study, (3) Data Collection, and (4) Data Analysis. 

Population and Sample 

The target population for this study was beekeepers 

that would have attended annual meetings of national and 

regional beekeeping organizations in 1990 prior to the 

arrival of the AHB to the United States. The accessible 

population for this study was all beekeepers that attended 

at least one annual meeting of the following 

organizations: the American Beekeeping Federation, the 

American Honey Producers or the Eastern Apicultural 

Society during 1990. The sample for this study was the 

hobbyist, part-time and commercial beekeepers that 

received and returned a copy of the questionnaire and 

managed honey bee colonies in the proposed National Honey 

Production Regions and Hawaii (see FIGURE 1). In order to 
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avoid duplication of responses the researcher personally 

requested that respondents complete only one 

questionnaire. The researcher confirmed that each 

respondent returned only one questionnaire. 

Design of the Study 

This study might best be described as a descriptive 

survey. The study was designed to determine the need for 

the development of educational materials for beekeepers by 

evaluating the current status of the management of colony 

genetics by beekeepers in the United States, and whether 

changes in current management practices would be 

implemented if beekeeping operations were threatened. 

Additionally, the study sought information about sources 

used to learn beekeeping, information sources to learn new 

beekeeping practices, self-perceived information needs of 

beekeepers and acceptable formats for disseminating that 

information. The researcher designed a questionnaire to 

gather the data. 

Data Collection 

The data collection instrument, a questionnaire, is 

shown in Appendix A. It was developed and designed by the 

researcher. A separate cover letter, Appendix B, that 

explained the purpose of study and contained instructions 

was inserted into and distributed with each questionnaire. 
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To ensure face and content validity and that the data 

collected would answer the research questions, experts 

from the Carl Hayden Bee Research Center in Tucson, 

Arizona reviewed the instrument in December 1989. The 

instrument was field tested in Arizona during December 

1989 by beekeepers representing each class. 

The questionnaire was assembled in a 5.5 inch x 8.5 

inch booklet format. A cover depicting a honey bee and 

nectar plant was designed by the researcher and printed on 

heavy paper stock. The booklet, containing 22 questions, 

was printed on eight pages of cream colored paper using 

brown ink. Seventeen questions were multiple choice 

items. The five remaining questions required respondents 

to rank their responses, with "1" being most important. 

Respondents were directed to skip questions that did not 

apply to their operations. In questions where alternative 

responses were possible, a response option of "other" was 

included. Respondents that used the "other" option were 

directed to specify their responses. Multiple responses 

were possible for some questions. The last page contained 

space for comments and clarification of responses. 

The questionnaire was designed to determine the need 

for the development of educational materials for 

beekeepers by evaluating the amount of attention paid to 

colony genetics, and whether beekeepers in each class 



would change their management practices if their 

operations were threatened. Additionally, the study 

sought information about where beekeeping was learned, 

sources used to learn new beekeeping practices, the self-

perceived information needs of beekeepers and acceptable 

formats for the dissemination of this information. This 

information will provide guidance in the development of 

educational materials in an acceptable format. 

Four questions elicited background information from 

the respondents. On a map of the United States, divided 

into the 12 proposed National Honey Production Regions and 

Hawaii, respondents identified the region(s) where they 

managed colonies. Respondents then identified the number 

of colonies managed, years of beekeeping experience and 

the purpose(s) for managing colonies. A series of 12 

questions related to current management practices. Five 

questions related to information sources, self-perceived 

threats and information needs, and acceptable formats for 

educational materials. 

Prior to the professional beekeeping meetings the 

researcher corresponded with the director of each 

association for permission to be present at the 

registration table and distribute the questionnaires. The 

researcher also requested permission to explain the 

purpose of the study to those attending the meeting. A 
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copy of the letter requesting permission is included in 

Appendix C. 

The researcher distributed the questionnaire and 

cover letter to individual beekeepers. Distribution of 

the questionnaire occurred during registration at each 

meeting and throughout the meetings as needed. The 

researcher left a box in which to place completed 

questionnaires on the registration table. 

A total of 502 questionnaires were distributed. One 

hundred and twenty nine questionnaires were distributed in 

January 1990 at the American Honey Producers Meeting in 

Tucson, Arizona. In January 1990, 127 questionnaires were 

distributed at the American Beekeeping Federation meeting 

in Las Vegas, Nevada. Two hundred and forty six 

questionnaires were distributed at the Eastern Apicultural 

Society meeting in Salisbury, Maryland in August 1990. 

Data Analysis 

Descriptive statistics were employed to analyze the 

data collected to answer the research questions. The 

researcher analyzed responses to the questionnaire using a 

microcomputer and the software program QUATTRO PRO. The 

researcher divided the questionnaires into the defined 

classes of beekeepers and then determined the percentage 

of beekeepers in each class responding to individual 

questions. For questions where respondents ranked their 
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responses, the researcher employed the variable 

transformation process described in the Statistical 

Package for the Social Sciences (SPSS). 

The researcher determined the percentage of 

beekeepers in each class that employed specific management 

techniques relative to the criteria sought in the research 

questions. The researcher also determined the percentage 

of beekeepers in each class that would be willing to 

change management practices if their operations were 

threatened. Additionally, the percentage of beekeepers 

using specific information sources to learn beekeeping and 

the percentage of various self-perceived information needs 

were determined. The researcher also determined the 

ranking of purposes for managing colonies, desirable 

characteristics of colonies, self-perceived threats to 

beekeeping operations, sources of information to learn new 

beekeeping practices, and the preferences of format for 

educational materials. 

To determine the information sought in the first 

research question, the percentage of beekeepers in each 

class that managed colony genetics, respondents were asked 

if they actively requeened their colonies. If a "yes" 

answer was given respondents were instructed to answer 

questions concerning the following: (1) frequency of 

requeening, (2) percentages of colonies requeened, (3) 
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whether queens were selected for specific characteristics, 

and (4) whether they marked their queens for 

identification purposes. Respondents that actively 

requeened 50-100% of their colonies annually with marked 

queens that were selected for specific characteristics 

were considered to manage colony genetics. 

Research question 2, the percentage of beekeepers in 

each class that selected bees for desired genetic traits, 

was ascertained by having respondents that actively 

requeened their colonies respond to "Do you select or 

purchase your queens for specific characteristics?" 

Additionally, all beekeepers ranked the five 

characteristics they considered most desirable from twelve 

given answer options. Research question 3, to determine 

the percentage of beekeepers in each class that employed 

selected queen rearing techniques, was answered by asking 

respondents that actively requeened their colonies, how 

they obtained their queens. This information was used to 

determine the percentages of beekeepers that purchased 

their queens, grafted their queens or employed natural 

queen rearing methods with beekeeper control. An answer 

option of "other" was available if respondents employed a 

method of obtaining queens that was not listed. To 

determine the percentage of beekeepers in each class that 

reared their own queens and also reared drones, as sought 
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in research question 4, the researcher determined which 

beekeepers reared their own queens and tabulated their 

responses to the question of whether or not they also 

encouraged drone rearing. To answer the fifth research 

question, to determine the percentage of beekeepers in 

each class that purchased queens from given geographic 

regions, respondents that purchased their queens 

identified the geographic region(s), on the map of the 

proposed National Honey Production Regions and Hawaii, 

where the queens were reared. To determine the 

information sought in research question 6, the percentage 

of beekeepers in each class that do not presently manage 

colony genetics but would do so if their operations were 

threatened, respondents that did not meet the criteria for 

managing colony genetics were asked whether they would 

change their management practices if their operations were 

threatened and if the management practices were 

economically feasible. 

Research questions 7 through 10 concerned information 

sources, self-perceived information needs and formats of 

educational materials. Research question 7, the source(s) 

where beekeeping was learned, required the respondents to 

choose one or more of the four responses listed on the 

questionnaire. Research question 8, the sources of 

information used by beekeepers in each class to learn 



about new beekeeping practices, required respondents to 

rank in order of importance a given list of six 

information sources. To determine the self-perceived 

information needs of beekeepers in each class, as sought 

in research question 9, beekeepers were asked to rank in 

order of importance four answer options, or to specify an 

"other" option that identified the greatest self-perceived 

negative impacts to their operations now and potential 

negative impacts in the future. Respondents then 

identified one or more items of self-perceived information 

needs from a list of eight colony genetic management 

techniques. An answer option of "other" was available. 

Research question 10 was designed to determine the format 

of educational materials perceived as most acceptable in 

meeting the respondents self-perceived information needs. 

Respondents ranked a list of six format options in order 

of preference. An answer of "other" was included. The 

researcher analyzed the data from the completed 

questionnaires and based the study recommendations on the 

findings. 
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CHAPTER 4 

PRESENTATION AND INTERPRETATION OF DATA 

The data presented and analyzed in this chapter 

describe the characteristics of the sample and consider 

the research questions identified for this study in 

Chapter 1. The research questions are as follows: 

1. What percentage of beekeepers in each class 

manage colony genetics? 

2. What percentage of beekeepers in each class 

select for desired traits? 

3. What percentage of beekeepers in each class 

employ selected queen rearing techniques? 

4. What percentage of beekeepers in each class that 

rear their own queens also rear drones? 

5. What percentage of beekeepers in each class 

purchase queens from given geographic regions? 

6. What percentage of beekeepers in each class that 

do not manage colony genetics would change their 

management practices if the productivity of 

their operations or viability of colonies was 

threatened? 
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7. From what source or sources did beekeepers in 

each class use to learn beekeeping? 

8. What sources of information do beekeepers in 

each class use to learn about new beekeeping 

practices? 

9. What do beekeepers in each class perceive as 

their information needs? 

10. What format of educational materials would best 

meet these needs for each class of beekeepers? 

Characteristics of the Sample 

A total of 2 62 questionnaires were returned. Seven 

respondents managed colonies outside of the United States 

and were not considered in the results. Seventy-three 

questionnaires were returned at the American Honey 

Producers meeting, 93 at the American Beekeeping 

Federation meeting, and 101 at the Eastern Apicultural 

Society meeting. Responses were received from 81 

Hobbyist, 63 Part-time, 35 Commercial 1, and 76 Commercial 

2 beekeepers that managed colonies in the proposed 

National Honey Production Regions and Hawaii. 

Hobbyist beekeepers represented all geographic 

regions except C, E, and L. The majority of Hobbyist 

beekeepers managed colonies in the northeastern regions of 

the United States. Part-time beekeepers represented all 

geographic regions except B. Commercial 1 respondents 
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included beekeepers from all geographic regions except H, 

J, K, and M. Commercial 2 respondents included beekeepers 

from all geographic regions except M. The majority of 

respondents in all classes managed bees for greater than 

ten years. Hobbyist beekeepers with greater than ten 

years of experience represented 61.7% of respondents. 

Part-time beekeepers with greater than ten years 

experience represented 88.9% of the respondents. 

Commercial 1 beekeepers with greater than ten years of 

experience represented 71.4% of respondents. Commercial 2 

beekeepers with greater than ten years of experience 

represented 100% of respondents. Respondents from all 

classes of beekeepers ranked honey as the most important 

purpose for managing bees. Pleasure was ranked second in 

importance by Hobbyist and Part-time beekeepers. 

Commercial 1 and Commercial 2 beekeepers ranked 

pollination as second in importance while pleasure was 

ranked fifth and fourth respectively. 

Research Question Results 

Each research question listed in Chapter 1 is 

reported in turn in this section of the paper. 

Beekeepers That Currently Manage Colony Genetics 

TABLE 1 presents the data sought in research question 

1 based on the responses of 81 Hobbyist, 63 Part-time, 35 



TABLE 1. Percentage of beekeepers by class currently 
managing colony genetics. 

Class of Beekeepers 

Managing hb PT CI C2 
Colony 
Genetics n=81 n=63 n=35 n=76 

Yes 8.6% 6.3% 14.3% 6.6% 

No 88.9% 93.7% 77.1% 92.1% 

No response 2.5% 0.0% 8.6% 1.3% 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. 

Commercial 1 and 76 Commercial 2 beekeepers. As can be 

seen in TABLE 1, only a small percentage of beekeepers in 

each class fit the criteria for managing colony genetics. 

It is important to note that 27.6 % of the Commercial 2 

beekeepers met all criteria for managing colony genetics 

except for marking queens. 

Beekeepers That Select for Desired Traits 

Data presented in TABLES 2 and 3 are related to the 

second research question. TABLE 2 is based on the 

responses of those beekeepers that actively requeened 

their colonies, 39 Hobbyist, 48 Part-time, 29 Commercial 

and 68 Commercial 2 beekeepers. According to the data 



presented in TABLE 2 over 70% of the beekeepers in each 

class that actively requeened their colonies also selected 

their queens for desired characteristics. 

TABLE 2. Percentage of beekeepers by class actively 
requeening and selecting for desired 
characteristics. 

Class of Beekeepers 

Select for HB PT CI C2 
Desired 
Characteristics n=39 n=48 n=29 n=68 

Yes 74.4% 70.8% 79.3% 86.8% 

No 23.1% 18.8% 20.7% 11.8% 

No response 2.6% 10.4% 0.0% 1.5% 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. 

Data in TABLE 3 indicate the ranking of honey bee 

characteristics considered most desirable by beekeepers. 

TABLE 3 is based on the responses of 77 Hobbyist, 58 Part-

time, 33 Commercial 1 and 73 Commercial 2 beekeepers. 

Three Hobbyist beekeepers did not rank their responses, 

one did not respond and two double-ranked their first 

choice. Four Part-time beekeepers did not rank their 

responses, one did not respond and one double-ranked the 



first choice. Two Commercial 1 beekeepers did not rank 

their responses and one double-ranked the first choice. 

Two Commercial 2 beekeepers did not rank their responses 

and one did not respond. 

TABLE 3. Ranking of characteristics considered desirable 
by class of beekeepers. 

Class of Beekeepers 

Characteristic 
HB 

n=77 

PT 

n=58 

CI 

n=33 

C2 

n=73 

Disease 
Resistance 3 3 3 4 

Honey 
Production 2 1 1 1 

Mite Resistance 5 5 6 6 

Geographic 
Suitability 4 4 4 3 

Temperament 1 2 2 2 

Race of Bees 6 6 5 5 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. 

Although the researcher requested that respondents 

rank the five characteristics they considered most 

desirable in honey bees, TABLE 3 shows the ranking of the 

six honey bee characteristics considered most desirable by 



47 

the respondents. The five most desirable honey bee 

characteristics were selected from six of the twelve 

options for all classes of beekeepers. The data in TABLE 

3 indicate that honey production was ranked as the most 

desirable characteristic for all classes of beekeepers 

except Hobbyist beekeepers. Hobbyist beekeepers indicated 

that temperament was more important than honey production. 

Temperament was ranked as the second most desirable 

characteristic by all other classes of beekeepers. 

Selected Queen Rearing Techniques 

TABLE 4 and TABLE 5 relate to the percentage of 

beekeepers in each class that employed selected queen 

rearing techniques. Data in TABLE 4 are based on the 

responses of 81 Hobbyist, 63 Part-Time, 35 Commercial 1 

and 76 Commercial 2 beekeepers and indicate the percentage 

of beekeepers in each class that actively requeened their 

colonies. The percentage of beekeepers that actively 

requeened colonies increased as the number of colonies 

managed increased. 

TABLE 5 includes the specific methods employed by 

beekeepers to obtain queens. Data for TABLE 5 are based 

on the number of beekeepers that actively requeened their 

colonies, 39 Hobbyist, 48 Part-time, 29 Commercial 1 and 

68 Commercial 2 beekeepers. Nine Hobbyist beekeepers 

purchased and also reared some of their queens. Six 
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TABLE 4. Percentage of beekeepers by class actively 
requeening their colonies. 

Class of Beekeepers 

Actively HB PT CI C2 
Requeen 

n=81 n=63 n=35 n=76 

Yes 48.1% 76.2% 82.9% 89.5% 

No 49.4% 23.8% 8.6% 9.2% 

No response 2.5% 0.0% 8.6% 1.3% 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. 

Hobbyist beekeepers purchased and used natural queen 

production with beekeeper control, one purchased and 

grafted, one purchased and used the Jenter method, one 

purchased, grafted and used natural queen production with 

beekeeper control. Fourteen Part-time beekeepers 

purchased and also reared their own queens. Six Part-time 

beekeepers purchased queens and used natural queen 

production with beekeeper control, six purchased queens 

and grafted, one purchased and used the Jenter method, and 

one purchased, grafted and used natural queen production 

with beekeeper control. Two Part-time beekeepers grafted 

and used natural queen production methods with beekeeper 

control. Eight Commercial 1 beekeepers purchased queens 



49 

TABLE 5. Percentage of beekeepers by class using various 
methods of obtaining queens. 

Class Of Beekeepers 

Method of HB PT CI C2 
obtaining 
queens n=39 n=48 n=29 n=68 

Purchasing 71.8% 70.8% 72.2% 60.3% 

Grafting 17.9% 37.5% 48.3% 57.4% 

Natural with 
beekeeper 
control 33.3% 20.8% 10.3% 8.8% 

Jenter 2.6% 4.2% 0.0% 0.0% 

No response 0.0% 0.0% 0.0% 1.5% 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. Percentages for each class of 
beekeepers are greater than 100%, due to the 
fact that multiple responses were possible. 

and reared their own. Six Commercial 1 beekeepers 

purchased their queens and grafted, two purchased their 

queens and employed natural queen production with 

beekeeper control. One Part-time beekeeper grafted and 

used natural queen production with beekeeper control. 

Seventeen Commercial 2 beekeepers purchased queens and 

reared their own queens. Thirteen Commercial 2 beekeepers 

purchased and grafted their queens, two purchased their 

queens and employed natural queen production with 
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beekeeper control, two purchased, grafted and employed 

natural queen production with beekeeper control. 

A greater percentage of beekeepers indicated that 

they purchased queens rather than reared their own. The 

percentage of beekeepers that grafted their own queens 

increased with number of colonies managed. The percentage 

of beekeepers that employed natural queen production 

methods with beekeeper control decreased as the number of 

colonies managed increased. 

Drone Rearing 

TABLE 6 illustrates the number of beekeepers that 

reared their queens and also encouraged drone production. 

Data were based on 19 Hobbyist, 28 Part-time, 16 

Commercial 1 and 43 Commercial 2 beekeepers. Although the 

genetic make-up of drones is of equal importance as the 

queen in determining colony genetics, a low percentage of 

beekeepers that reared their own queens also encouraged 

drone production. 

Regions Where Queens Are Purchased 

TABLE 7 shows the geographic regions where beekeepers 

that actively requeened their colonies with purchased 

queens obtained them. The data in TABLE 7 were based on 

the responses of 28 Hobbyist, 34 Part-time, 21 Commercial 

1, and 41 Commercial 2 beekeepers. Beekeepers in each 



TABLE 6. Percentage of beekeepers by class rearing 
queens and encouraging drone production. 
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Class of Beekeepers 

HB PT CI C2 
Response 

n=19 n=28 n=16 n=43 

Yes 21.1% 35.7% 25.0% 37.2% 

No 78.9% 60.7% 75.0% 58.1% 

No response 0.0% 3.6% 0.0% 4.7% 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. 

class indicated that they often purchase queens from more 

than one geographic region. The number of beekeepers that 

purchased their queens from more than one geographic 

region was as follows: six Hobbyist, ten Part-time, two 

Commercial 1, and 21 Commercial 2. Respondents indicated 

regions B, F, G and K as the main areas from which queens 

were purchased. These regions were located in the 

southernmost parts of the United States excluding Florida. 

Commercial 1 and Commercial 2 beekeepers also purchase 

many queens from region M, Hawaii. 



TABLE 7. Percentage of beekeepers by class and 
geographic regions from which queens are 
purchased. 

Class of Beekeepers 

HB PT CI C2 
Region 

n=28 n=34 n=21 n=41 

Region A 7.1% 0.0% 0.0% 2.4% 

Region B 21.4% 29.4% 47.6% 46.3% 

Region C 0.0% 2.9% 0.0% 2.4% 

Region D 0.0% 0.0% 0.0% 2.4% 

Region E 0.0% 2.9% 0.0% 2.4% 

Region F 17.9% 29.4% 4.8% 19.5% 

Region G 10.7% 20. 6% 28.6% 34.1% 

Region H 0.0% 2.9% 0.0% 0.0% 

Region I 17.9% 5.9% 0.0% 0.0% 

Region J 3.6% 2.9% 0.0% 0.0% 

Region K 28.6% 17.6% 9.5% 12.2% 

Region L 0.0% 2.9% 4.8% 9.8% 

Region M 10.7% 8.8% i4.3% 19.5% 

No response 3.6% 2.9% 0.0% 0.0% 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. Percentages for each class of 
beekeepers are greater than 100%, due to the 
fact that multiple responses were possible. 
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Beekeepers That Will Change Management Practices 

TABLE 8 includes the percentage of beekeepers in each 

class that do not fit the four criteria of managing colony 

genetics, but that would be willing to change their 

management practices to include colony genetics if their 

operations were threatened. The sample sizes are as 

follows: 74 Hobbyist, 59 Part-time, 27 Commercial 1, and 

70 Commercial 2 beekeepers. Almost all beekeepers in each 

class that did not manage colony genetics stated that they 

would be willing to change their management practices. 

TABLE 8. Percentage of beekeepers by class not currently 
managing colony genetics willing to change 
their management practices. 

Class of Beekeepers 

Response 
HB 

n=74 

PT 

n=59 

CI 

n=27 

o
 

OJ 
r-

O
 

II c
 

Willing to 
change 94.6% 89.8% 100.0% 95.7% 

Not willing to 
change 2.7% 5.1% 0.0% 0.0% 

No response 2.7% 5.1% 0.0% 4.3% 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. 
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Sources Used to Learn Beekeeping 

TABLE 9 lists the sources beekeepers used to learn 

beekeeping. It should be noted that a very low percentage 

of beekeepers indicated involvement in 4-H or FFA projects 

that focused on beekeeping. Workshops and classes were 

less important sources of beekeeping knowledge for both 

Commercial 1 and Commercial 2 beekeepers than for Hobbyist 

and Part-time beekeepers. Other beekeepers were of 

primary importance to all classes of beekeepers. As with 

many professional groups, learning from one another 

appears to be of primary importance among beekeepers, 

particularly those who attended regional and national 

meetings for beekeepers. 

Sources Used to Learn New Practices 

TABLE 10 shows how beekeepers ranked information 

sources used to learn new beekeeping practices. Extension 

bulletins consistently ranked lowest for all classes. All 

classes of beekeepers except Commercial 2 ranked journals 

as their most important information source to learn new 

beekeeping practices. Other beekeepers were ranked most 

important by Commercial 2 beekeepers as a source of new 

practices. Hobbyist and Part-time beekeepers ranked 

meetings as second in importance. 
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TABLE 9. Percentage of beekeepers by class using various 
sources to learn beekeeping competencies. 

Class of Beekeepers 

HB PT CI C2 
Source 

n=81 n=63 n=35 n=76 

Other 
Beekeepers 50.6% 

4-H or FFA 1.2% 

Workshops or 
Classes 46.9% 

Self-taught 38.3% 

No response 3.7% 

50.8% 68.6% 85.5% 

1.6% 2.9% 2.6% 

49.2% 34.3% 14.5% 

42.9% 60.0% 39.5% 

0.0% 8.6% 1.3% 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. Percentages for each class of 
beekeepers are greater than 100%, due to the 
fact that multiple responses were possible. 

Self-perceived Information Needs 

TABLE 11 and TABLE 12 relate to the self-perceived 

information needs of beekeepers. TABLE 11 presents data 

on how respondents ranked what they perceived to currently 

have the greatest negative impact on their operations. 

Additionally, they ranked their perceptions of the 

greatest negative impact in the future. All classes of 

beekeepers except Hobbyist, perceived the AHB as a more 

important threat in the future than now. Commercial 1 and 
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TABLE 10. Ranking of 
beekeepers 

information sources by class of 
to learn new management practices. 

Class of Beekeepers 

Information HB 
Source 

n=81 

PT 

n=63 

CI 

n=35 

C2 

n=76 

Journals 1 1 1 2 

Meetings 2 2 3 3 

Books 4 4 4 4 

Extension 
Bulletins 6 6 6 6 

Other 
Beekeepers 3 3 2 1 

Workshops & 
Classes 5 5 5 5 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. 

Commercial 2 beekeepers ranked mites as the greatest threat 

to their operations both now and in the future. It should 

be noted that for this question the "other" option was used 

extensively, although none of the "other" responses fell 

into the four most important self-perceived threats. 

Additionally, Hobbyist beekeepers listed pesticides, urban 

development and forage loss, other beekeepers, bears and age 

of beekeeper as present threats. Part-time beekeepers' 



TABLE 11. Ranking of self-perceived threats to beekeepers* 
operations by class, now and in the future. 

Class of Beekeepers 

HB PT CI C2 

Perceived n=81 n=63 n=35 n=76 
threats 

Now Future Now Future Now Future Now Future 

Bee 
Diseases 1 2 2 3 2 3 2 3 

Imported 
Honey 4 4 4 4 4 4 3 4 

Mites 2 1 1 2 1 1 1 1 

AHB 3 3 3 1 3 2 4 2 

Note. HB=Hobbyist; PT=Part-time? Cl=Commercial 1; 
C2=Commercial 2. 

self-perceived threats included other beekeepers, 

government regulations, pesticides and the honey market. 

Commercial 1 beekeepers indicated pesticides, public 

opinion, the honey market and government regulations as 

self-perceived threats. Commercial 2 beekeepers indicated 

government regulations, pesticides, weather, urban 

development and forage loss, other beekeepers and imported 

pollen as self-perceived threats. 
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Other self-perceived negative impacts in the future 

for Hobbyist beekeepers included pesticides, urban 

development and forage loss, weather, bears and age of 

beekeeper. Part-time beekeepers indicated other 

beekeepers, pesticides and government regulations. 

Commercial 1 beekeepers indicated pesticides, public 

opinion, government regulations, the honey market and 

other beekeepers. Commercial 2 beekeepers indicated 

government regulations, pesticide use, public opinion, 

other beekeepers, and imported pollen. 

As shown in TABLE 12, respondents' self-perceived 

information needs appear to reflect a response to the 

self-perceived threats to their operations. The highest 

percentage of requests for all classes of beekeepers was 

for information on breeding for mite resistance and 

disease resistance, which were ranked as important 

threats. Respondents also used the "other" option for 

this question. Specific information requests included 

information on instrumental insemination and working with 

the AHB. 

Educational Material Formats 

TABLE 13 includes data on preferences of formats for 

educational materials. Hobbyist and Part-time beekeepers 

demonstrated a preference for workshops and classes while 

Commercial 1 and Commercial 2 beekeepers preferred 



TABLE 12. Percentage of beekeepers by class that perceive 
specific information needs. 

Class of Beekeepers 

Management HB PT CI C2 
Technique 

n=81 n=63 n=35 n=76 

Breeding 
Disease 
Resistance 51.9% 60.3% 48.6% 46.1% 

Breeding 
Mite 
Resistance 63.0% 65.1% 82.9% 69.7% 

Drone 
Rearing & 
Selection 23.5% 22.2% 20.0% 13.2% 

Mating 
Control 25.9% 23.8% 31.4% 23.7% 

Introducing 
Queens 12.3% 6.3% 8.6% 6.6% 

Queen 
Rearing & 
Selection 32.1% 28.6% 31.4% 25.0% 

Reqeening 30.9% 12.7% 14.3% 15.8% 

Swarm 
Management & 
Capture 21.0% 6.3% 17.1% 1.3% 

No Response 7.4% 11.1% 2.9% 10.5% 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. Percentages for each class of 
beekeepers are greater than 100%, due to the 
fact that multiple responses were possible. 



TABLE 13. Ranking of acceptable formats by class of 
beekeepers for educational materials. 
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Class of Beekeepers 

Format of HB PT CI C2 
Materials 

n=81 n-63 n=35 n=76 

Audio 
cassettes 5 

Computer 
Software 6 

Workshops & 
Classes 1 

Slides with 
Script 4 

Videotapes 3 

Written 2 

5 5 5 

6 6 6 

13 3 

4 4 4 

2 2 2 

3 11 

Note. HB=Hobbyist; PT=Part-time; Cl=Commercial 1; 
C2=Commercial 2. 

information presented in a written format. It should be 

noted here that although workshops and classes were ranked 

as the most preferred format for Hobbyist and Part-time 

beekeepers, they fell into fifth place as a source 

presently used to learn new beekeeping practices as shown 

in TABLE 10. Although Commercial 2 beekeepers indicated a 

preference for materials to be presented in a written 

format they indicated other beekeepers as the most 
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important source of information to learn new practices. 

Both commercial classes of beekeepers ranked workshops and 

classes in third place. 

Comments 

A wide variety of comments were written in the 

available comment space. Comments indicated the need for 

research findings to be presented in a less technical 

format and for research to focus on practical management 

techniques for working with the AHB. Comments written in 

bold print on questionnaires returned from many commercial 

beekeepers reiterated the self-perceived threat of 

government regulations, not only to individual beekeepers 

but to the beekeeping industry as a whole. 

Positive comments were received on the format of the 

questionnaire and its timeliness. Requests were received 

for permission to utilize the questionnaire. A researcher 

at Washington State University requested permission to 

utilize the questionnaire with local beekeeping 

organizations. The editor of Gleanings in Bee Culture. 

requested permission to use the questionnaire for 

conducting marketing research. 
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CHAPTER 5 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

A summary of the findings, conclusions and 

recommendations based on the results of this study is 

presented in this chapter. This chapter is presented in 

five parts: (1) Statement of the Problem, (2) Research 

Questions, (3) Summary of the Findings, (4) Conclusions of 

the Study, and (5) Recommendations. 

Statement of the Problem 

The purpose of this study was to determine the need 

for the development of educational materials for 

beekeepers by evaluating the following: the current status 

of the management of honey bee colony genetics in the 

United States; the self-perceived information needs of 

beekeepers; and the most acceptable formats for the 

educational materials. 

Research Questions 

Answers to the following research questions were 

sought in order to satisfactorily solve the research 

problem. 



1. What percentage of beekeepers in each class 

manage colony genetics? 

2. What percentage of beekeepers in each class 

select for desired traits? 

3. What percentage of beekeepers in each class 

employ selected queen rearing techniques? 

4. What percentage of beekeepers in each class that 

rear their own queens also rear drones? 

5. What percentage of beekeepers in each class 

purchase queens from given geographic regions? 

6. What percentage of beekeepers in each class that 

do not manage colony genetics would change their 

management practices if the productivity of 

their operations or viability of colonies was 

threatened? 

7. From what source or sources did beekeepers in 

each class use to learn beekeeping? 

8. What sources of information do beekeepers in 

each class use to learn about new beekeeping 

practices? 

9. What do beekeepers in each class perceive as 

their information needs? 

10. What format of educational materials would best 

meet these needs for each class of beekeepers? 
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Summary of the Findings 

The summary of findings is based on the research 

questions of this study. The findings are presented under 

the same headings as those used in Chapter 4. 

Characteristics of the Sample 

Background information elicited from all respondents 

indicated that the majority of beekeepers in each class 

had worked with honey bees for greater than ten years. 

Honey production was the primary purpose for managing 

honey bee colonies for all classes of beekeepers. 

Differences in purposes for managing colonies between 

noncommercial and commercial beekeepers were indicated in 

all other rankings. Hobbyist and Part-time beekeepers 

specified pleasure as second in importance while this fell 

to fifth and fourth in importance for Commercial 1 and 

Commercial 2 beekeepers respectively. Pollination was 

considered second in importance to both classes of 

commercial beekeepers. 

Beekeepers That Currently Manage Colony Genetics 

The percentage of beekeepers in each class that met 

the criteria of managing colony genetics was low for each 

class of beekeepers. Few beekeepers requeened 50-100% of 

their colonies annually with marked queens that were 

selected for specific characteristics. Twenty-one 
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Commercial 2 beekeepers, 27.6%, met all criteria for 

managing colony genetics except for marking their queens. 

Beekeepers That Select for Desired Traits 

Over 70% of the beekeepers in each class that 

actively requeened their colonies indicated that they 

selected their queens for specific traits. The ranking of 

honey bee characteristics that respondents considered most 

desirable indicated that honey production was viewed as 

the most desirable characteristic by all classes of 

beekeepers except Hobbyists. Hobbyist beekeepers 

considered temperament more desirable than honey 

production. Although respondents were given a list of 

twelve desirable characteristics to rank, the five most 

desirable characteristics were selected from the same six 

of the twelve options for all classes of beekeepers. The 

characteristics considered desirable by all classes of 

beekeepers included disease resistance, honey production, 

mite resistance, geographic suitability, temperament and 

race of bees. 

Selected Queen Rearing Techniques 

The percentage of beekeepers in each class that 

actively requeened colonies increased with the number of 

colonies managed. Beekeepers that actively requeened 

their colonies used various and often multiple methods to 
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obtain queens. Multiple methods for obtaining queens were 

indicated by nine out of 39 Hobbyists, fourteen out of 48 

Part-time, eight out of 29 Commercial 1 and seventeen out 

of 68 Commercial 2 beekeepers. A higher percentage of 

beekeepers in each class indicated that they purchased 

queens rather than reared their own. As the number of 

colonies managed increased, the percentage of beekeepers 

that grafted their own queens also increased. The 

percentage of beekeepers that employed natural queen 

production methods with beekeeper control increased as the 

number of colonies managed decreased. A small percentage 

of Hobbyist and Part-time beekeepers indicated that they 

employed the Jenter method of rearing queens. No 

commercial beekeepers employed this method. 

Drone Rearing 

The percentage of beekeepers in each class that 

reared their own queens and also encouraged drone 

production was low for each class of beekeepers. The 

percentage of beekeepers that reared their own queens and 

also encouraged drone production was highest for 

Commercial 2 beekeepers and lowest for Hobbyist 

beekeepers. 
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Regions Where Queens Are Purchased 

Beekeepers in each class that actively requeened 

their colonies with purchased queens often obtained them 

from more than one geographic region. Respondents from 

all classes indicated regions B, F, G and K as the main 

areas from which queens were purchased. These regions 

were located in the southernmost parts of the United 

States, excluding Florida. Commercial 1 and Commercial 2 

beekeepers also indicated region M, Hawaii, as an 

important source of queens. 

Beekeepers That Will Change Management Practices 

Almost all beekeepers in each class that did not fit 

the criteria of managing colony genetics indicated that 

they would be willing to change their management practices 

if their operations were threatened. All Commercial 1 and 

Commercial 2 respondents indicated that they would be 

willing to change their management practices. Only 2.7% 

of Hobbyist respondents and 5.1% of Part-time respondents 

indicated that they would not change their management 

practices. Part-time beekeepers not willing to change 

practices noted on their questionnaires that their age was 

the limiting factor. 
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Sources Used to Learn Beekeeping 

As with many professional groups, learning from one 

another appears to be of primary importance among 

beekeepers, particularly those who attend regional and 

national meetings for beekeepers. Involvement in 4-H and 

FFA programs was extremely low for all classes of 

beekeepers. Hobbyist and Part-time beekeepers indicated 

workshops and classes as a more important source for 

acquiring beekeeping knowledge than both commercial 

classes of beekeepers. Beekeepers in all classes 

indicated multiple sources for initially acquiring 

beekeeping skills. 

Sources Used to Learn New Practices 

Journals were ranked as the most important source for 

learning new beekeeping practices by all classes of 

beekeepers except Commercial 2. Commercial 2 beekeepers 

ranked other beekeepers as their most important source for 

learning new practices. The three most important 

information sources for learning new practices for all 

classes included journals, meetings and other beekeepers. 

The information sources with lower rankings included 

books, workshops and classes, and extension bulletins. 

Extension bulletins consistently ranked as the least 

important source of new information for all classes of 

beekeepers. 
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Self-perceived Information Needs 

The self-perceived information needs of the 

respondents appear to reflect a response to the self-

perceived threats to their operations. All classes of 

beekeepers ranked mites and disease as presently having 

the greatest negative impact on their operations. The 

highest percentages of requests were for information on 

breeding for mite and disease resistance. As a present 

threat, the AHB was ranked third by Hobbyist, Part-time 

and Commercial 1 beekeepers and fourth by Commercial 2 

beekeepers. The ranking of the AHB moved up in importance 

as a self-perceived future threat for all classes of 

beekeepers except Hobbyists. Techniques for managing 

colony genetics that were perceived as important 

information needs included queen rearing and selection, 

drone rearing and selection, and mating control. A higher 

percentage of Hobbyist beekeepers requested information 

about requeening techniques than all other classes. 

Educational Material Formats 

Differences in preferred formats for educational 

materials were specified between noncommercial and 

commercial classes of beekeepers. Workshops and classes 

were ranked as the most acceptable format for educational 

materials by Hobbyist and Part-time beekeepers, yet they 

received the next to lowest ranking as a source used to 
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learn new beekeeping practices. Commercial 1 and 

Commercial 2 beekeepers ranked workshops and classes as 

third in preferred format for educational materials. 

Commercial 1 and Commercial 2 beekeepers ranked written 

materials as their preferred format for educational 

materials, although Commercial 2 beekeepers indicated 

other beekeepers as the primary source used to learn new 

practices. Combining two or more formats when presenting 

information is known to be more effective than using one 

format. Comments which suggested the utilization of more 

than one format were included. Books, audio cassettes, 

and computer software were ranked fourth through sixth, 

respectively, by each class of beekeepers. 

Comments 

In the comment section, respondents stated that 

information from honey bee researchers must be presented 

in a less technical format that beekeepers can easily 

understand. Comments also indicated the need for research 

to focus on practical management strategies for working 

with the AHB. Commercial beekeepers noted the negative 

impact of government regulations on individual beekeepers 

and the beekeeping industry. 
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Conclusions of the Study 

The following conclusions were drawn, based upon the 

findings of this study. 

1. Beekeepers that attended regional and national 

meetings recognized, and were concerned about, 

current and potential threats to their operations. 

In a broader sense, interactions and conversations 

with beekeepers outside of the sample defined for 

this study, confirmed that beekeepers recognized 

current and potential threats to their operations. 

2. Beekeepers that attended regional and national 

meetings stated they would change their management 

practices if the productivity of their operations 

were threatened. This study cannot determine whether 

actual changes in practices would be implemented or 

innovations adopted, but those beekeepers that spend 

time and money to attend professional meetings better 

fit the criteria of innovators and early adopters 

than those beekeepers not attending such meetings. 

3. Although successful techniques for managing 

colony genetics have been developed and can be 

practically applied by all beekeepers, the low number 

of beekeepers in this study that met the criteria for 

managing colony genetics indicated that research has 

had little impact on beekeepers' management 



practices. The low numbers of beekeepers attending 

regional and national meetings who managed colony 

genetics offered broader insight as to what might be 

indicative of the general population of beekeepers. 

4. This study showed that appropriate management 

techniques must be disseminated to beekeepers in 

easily understood formats packaged differently for 

noncommercial and commercial beekeepers. 

5. The self-perceived information needs of all 

classes of beekeepers corresponded to the self-

perceived threats to beekeeping operations. All 

classes of beekeepers indicated the need for 

information pertaining to the current threats to 

their operations such as mites and disease. As the 

beekeeping industry is presently in a crisis 

management situation, confronted with extreme colony 

losses due to mite infestations, this finding might 

be generalized to all beekeepers. 

6. All classes of beekeepers except Hobbyist 

beekeepers perceived changes in the status of the AHB 

as a threat to their operations in the future. Many 

Hobbyist respondents kept bees in the northern and 

northeastern regions of the United States and might 

not initially feel the impact of the AHB. Perceived 

negative impacts of the AHB might change as 
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colonization occurs in the southernmost regions of 

the United States where many queens are purchased. 

7. Techniques for managing colony genetics that were 

also perceived as important information needs 

included the following: queen rearing and selection, 

drone rearing and selection, and mating control. The 

fact that Hobbyist beekeepers requested information 

about requeening techniques more often than all other 

classes indicated that this skill might be the 

limiting factor to more frequent requeening. 

8. All classes of beekeepers were in close agreement 

on the characteristics of honey bees considered most 

desirable. From this study and based on experience 

beyond this study, the characteristics considered 

most desirable by beekeepers included the following: 

honey production, temperament, geographic 

suitability, race of bees, and resistance to mites 

and diseases. 

9. Although a large percentage of beekeepers in each 

class actively requeened their colonies with queens 

selected for specific characteristics, the limiting 

factors in meeting the criteria for managing colony 

genetics were the frequency of requeening and the 

marking of queens. 
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10. For all classes of beekeepers, the primary 

method of obtaining queens was to purchase queens 

from the southernmost parts of the United States. 

Grafting of queens increased as the number of 

colonies managed increased. Hobbyist and Part-time 

beekeepers employed natural queen production methods 

more frequently than both commercial classes of 

beekeepers. It is important to note that grafting of 

queens requires more skill and management than using 

natural queen production methods. 

11. Background information elicited from respondents 

indicated that most beekeepers in attendance at 

regional and national meetings have worked with bees 

for more than ten years. A low percentage of 

beekeepers that attended regional and national 

meetings had kept bees for less than ten years. This 

indicated that beekeepers that had kept bees for less 

than ten years were either not attending meetings in 

large numbers or that there are not many new 

beekeepers entering the field. 

12. Beekeepers in all classes utilized a variety of 

methods to learn beekeeping. Other beekeepers were 

the primary learning source for all new beekeepers. 

Beekeeping projects and programs offered in 4-H and 

FFA were not an important learning source for new 



beekeepers. Workshops and classes were utilized more 

frequently by Hobbyist and Part-time beekeepers than 

Commercial 1 and Commercial 2 beekeepers to acquire 

beekeeping skills. All beekeepers were self-taught 

to some degree. 

13. Sources used to learn new management practices 

existed among different classes of beekeepers. 

Journals were the primary source used to learn new 

management practices for all classes of beekeepers 

except Commercial 2 beekeepers. Commercial 2 

beekeepers acquired information about new management 

practices from other beekeepers. Hobbyist and Part-

time beekeepers indicated meetings as the second most 

important source of information for learning new 

practices. Meetings fell into third place for the 

Commercial 1 and Commercial 2 beekeepers. 

14. Materials presented in a written format were 

most acceptable to both classes of commercial 

beekeepers. Workshops and classes were ranked first 

as an acceptable format for educational materials by 

Hobbyist and Part-time beekeepers. Although ranked 

fifth in importance as a source for learning new 

management practices and ranked third as a source of 

initial beekeeping knowledge workshops and classes 
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were most acceptable to Hobbyist and Part-time 

beekeepers. 

Recommendations 

Based upon the findings and conclusions of the study, 

the researcher proposes several recommendations. 

1. A follow-up study should be conducted over 

several years as Africanization occurs, to determine 

whether beekeepers attending national and regional 

meetings exhibit behavioral changes in management 

practices. 

2. Information generated by researchers should be 

applicable to different classes of beekeepers, and be 

disseminated to beekeepers during meetings and in 

journals in less technical format. 

3. Bee journal articles should include practical 

management techniques appropriate to meet the self-

perceived information needs of specific classes of 

beekeepers. Journal articles should also stress the 

four criteria of managing colony genetics and the 

importance of drone rearing. 

4. Workshops and classes for Hobbyist and Part-time 

beekeepers should be organized and scheduled during 

regional and national meetings. A combination of two 

or more formats for materials should be used. 

Methods of queen rearing and selection, drone rearing 
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and selection, and requeening techniques should be 

emphasized. 

5. Written materials containing practical management 

strategies to meet the four criteria of managing 

colony genetics should be available at regional and 

national meetings for both commercial classes of 

beekeepers. 

6. Written materials targeted for Southern queen 

producers should encourage the selection and rearing 

of drones. 

7. Journals and local beekeeping organizations 

should continue to encourage new beekeepers to 

participate in national and regional organizations. 

8. Extension personnel should note the low use of 

extension bulletins to learn new practices. 

Available materials need to be either updated or new 

channels found to disseminate information. 

9. FFA and 4-H programs should encourage beekeeping 

and focus their programs on colony genetic management 

techniques. 

The following recommendations are not based upon 

research findings. 

1. Beekeepers and researchers should be encouraged 

to take a proactive approach to working with the AHB, 
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rather than waiting for a crisis to occur that can 

only be met through the enforcement of government 

regulations. 

2. A national beekeeping program should be 

implemented to certify those beekeepers who manage 

colony genetics. 

3. Research should focus on developing a method 

which would allow beekeepers to trap queens while 

they are in the colony, thereby shortening the amount 

of time and labor necessary to requeen a colony. 

4. A mass media campaign stressing the positive 

aspects of honey bees should be implemented to 

counteract the negative publicity the AHB has 

received. 



APPENDIX A 

DATA COLLECTION INSTRUMENT 

FOR EACH QUESTION CIRCLE THE NUMBER OF 
THE MOST APPROPRIATE ANSWER(S) LISTED 

1. In which geographic region(s) do you 
keep bees? 

1. Region A 8 . Region H 
2 . Region B 9. Region I 
3. Region C 10. Region J 
4 . Region D 11. Region K 
5. Region E 12. Region L 
6. Region F 13 . Region M 
7. Region G 14 . Other 

2. To which of the following classes of 
beekeepers do you belong? 

1. Hobbyist (1-25 colonies) 
2. Part-time (25-299 colonies) 
3. Commercial (300-999 colonies) 
4. Commercial (1000 + colonies) 



3. How many years have you been working 
bees? 

1. Less than 5 years 
2. 5 to 10 years 
3. More than 10 years 

4. For what purpose(s) do you manage 
your colonies? Rank in order of 
importance with "1" being most 
important. 

Honey 
Pollen 
Research 
Pleasure 
Propolis 
Other 

Queen Production 
Nuc Production 
Pollination 
Package Bees 
Royal Jelly 

(please specify) 

5. On the average, how often do you 
work your colonies? 

1. Once a year 
2. Twice a year 
3. Three times a year 
4. Other 

(please specify) 

6. Do you actively requeen your 
colonies? 

1. Yes 
2. No 

IF YOU ANSWERED "NO" TO NUMBER 6, PLEASE 
SKIP TO QUESTION NUMBER 14. 



7. How often do you requeen your 
colonies ? 

1. Once a year 
2. Once every 2 years 
3. When they are queenless 
4. When the queen fails 
5. When you make divides 
6. When disease is found 
7. Other 

(please specify) 

8. On the average, what percentage of 
your colonies do you requeen, when 
requeening? 

1. 1-24 percent 
2. 25-49 percent 
3. 50-74 percent 
4. 75-100 percent 

9. How do you obtain your queens? 

1. Purchasing 
2. Grafting 
3. Natural with beekeeper control 
4. Other 

(please specify) 

IF YOU PURCHASE YOUR QUEENS, PLEASE 
RESPOND TO QUESTION 10. 
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10. In which geographic region(s) are 
the queens reared? 

11. How are your queens mated? 

1. Naturally 
2. Instrumentally Inseminated 

12. Do you mark your queens? 

1. Yes 
2. No 

1. Region A 
2. Region B 
3. Region C 
4. Region D 
5. Region E 
6. Region F 
7. Region G 

8. Region H 
9. Region I 
10. Region J 
11. Region K 
12. Region L 
13. Region M 
14. Other 
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13. Do you select or purchase your 
queens for specific characteristics? 

1. Yes 
2. No 

14. Choose 5 characteristics of honey 
bees which you consider most 
desirable, and rank them in order 
from 1 to 5 with "1" as most 
desirable. 

Beeswax Production 
Color of Bees 
Disease Resistance 
Honey Production 
Mite Resistance 
Pollen Collection 
Propolis Gathering 
Race of Bees 
Royal Jelly Production 
Size of Bees 
Suitability to Geographic 
Regions 
Temperament 

15. Do you drone rearing by your 
colonies? 

1. Encourage 
2. Discourage 
3. Ignore 
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16. If drone rearing is encouraged, do 
you use ? 

1. Drone Foundation 
2. Naturally Built Drone Comb 
3. Other 

(please specify) 

17. How did you learn to keep bees? 

1. From another beekeeper(s) 
2. 4-H or FFA Programs 
3. Workshops or Classes 
4. Self-taught 

18. What source(s) do you use to keep 
informed about current ideas and 
practices in beekeeping? Please rank 
in order of importance, with "l" as 
most important. 

Bee Journals 
Beekeepers Meetings 
Books 
Extension Bulletins 
Talking with other Beekeepers 
Workshops or Classes 
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19. Which of the following do you see as 
having the greatest negative impact 
on your beekeeping operation? Please 
rank items listed in each column in 
order of importance, with "l" as 
most important. 

Now In Future 
Bee Diseases 
Imported Honey 
Mites 
Africanized Bees 
Other 
(please specify) 

20. If economically feasible, would you 
change your management practices if 
the productivity or viability of 
your colonies were threatened? 

1. Yes 
2. No 

21. If you were to change your 
beekeeping practices to include 
management of colony genetics, which 
of the following techniques would 
you need more information on? 

1. Breeding for Disease Resistance 
2. Breeding for Mite Resistance 
3. Drone Rearing/Selection 
4. Mating Control 
5. Queen Introduction 
6. Queen Rearing/Selection 
7. Requeening Techniques 
8. Swarm Management/Capture 
9. Other 

(please specify) 



22. Rank in order of preference the 
format for educational materials 
most appropriate to your needs. 

Audio Cassettes 
Computer Software 
Classes/Meetings/Workshops 
Slides with Script 
Video Tapes 
Written 
Other 
(please specify) 

PLEASE USE THIS SPACE TO WRITE IN ANY 
FURTHER COMMENTS YOU MIGHT HAVE. 



APPENDIX B 

COVER LETTER 

Dear Beekeeper, 

This questionnaire has been designed to 
gather information pertaining to 
management practices presently employed 
by beekeepers in the United States. 
Please take the time to fill out the 
questionnaire honestly and thoroughly. 
Confidentiality of your responses will 
be assured. 

The information gathered will provide a 
comprehensive overview of how honey bees 
are currently being managed in the 
United States. Additionally the 
information will contribute to the 
development of educational materials 
that will most effectively allow us to 
learn more about management techniques 
in areas of our interests and needs. 

The data will be compiled and the 
results will be available by spring of 
1991. If you would like to receive a 
copy of the results, please leave your 
address or business card in the box 
located at the registration desk. 

Thank you for your time and assistance. 

Abbie Zeltzer 
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APPENDIX C 

LETTER OF INTRODUCTION 

Dear 

I am a part-time beekeeper in southeastern Arizona. 
I am presently employed as a research technician at the 
USDA Bee Research Center in Tucson, Arizona. Concurrently 
I am working towards my Master of Science degree in 
Agricultural Education at the University of Arizona. 
Research to earn my degree includes targeting specific 
classes of beekeepers, hobbyist, part-time and commercial 
for the development of educational materials appropriate 
to their needs. This necessitates data collection on what 
beekeepers are presently doing to manage colony genetics 
and what kinds of changes, if any, they would be willing 
to make if their operations were threatened. 

Enclosed find a copy of the questionnaire I have 
designed to collect the data necessary for my study. I 
would like permission to be present at the registration 
desk during your conference to distribute and collect the 
completed questionnaires. 

If this proposal is acceptable please send me the 
necessary registration and lodging information and the 
number participants you expect to attend the meeting. I 
look forward to hearing from you at your earliest 
convenience. 

Thank you 

Abbie Zeltzer 
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