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Abstract

:

Background/Objectives: In a collaborative effort, FAO, the International Federation of Beekeepers’ Association “Apimondia”, the Appalachian State University, and the Istituto Zooprofilattico Sperimentale del Lazio e Toscana (IZSLT), the FAO Reference Centre for Animal Health and Food Security Discipline Apiculture, health, and biosecurity, designed an online international survey (“Knowledge, Awareness and Practice”-KAP) as a risk assessment tool to validate biosecurity measures able to prevent and control the main honeybee (Apis mellifera subsp.) infectious diseases. Methods: The KAP survey was disseminated through various channels for 14 months (January 2019–March 2020). Beekeepers’ knowledge on nosemosis, American foulbrood (AFB), and European foulbrood (EFB) management was assessed. Beekeepers’ attitudes were investigated by asking them to provide a score called “Acceptance by beekeepers”. Results: Of the 410 respondents, the majority of them (68.3%, n = 252) were from Europe. European beekeepers (n = 252) considered “Highly acceptable” the following practices: removing combs that show signs of dysentery and feeding colonies for nosemosis; the quick identification and management of affected hives for American foulbrood and European foulbrood. Instead, the following practices were considered as not acceptable by beekeepers: for nosemosis, the use of antibiotics and sampling of hive debris for early detection; for American foulbrood and European foulbrood, the shook swarm, the destruction of the whole apiary, as well as their treatment with antibiotics. Conclusion: This study demonstrated the validity of the present “Knowledge, Awareness and Practice” (KAP) survey to validate the best practices for the main infectious honeybee diseases, considering the pragmatic point of view of beekeepers. Sustainable practices for disease control are preferred by the European beekeepers. While having an adequate knowledge base for the early detection of the investigated honeybee diseases, European beekeepers tend to be aware of the health status of their hives, embracing advanced, practice-oriented training. Authors highlight that the selection of practices and their validation should be revised on a regular basis, to be adapted in a timely manner to the current infectious honeybee disease situation, in order to build up a resilient and effective stock of practices.
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1. Introduction


In the beekeeping sector, maintaining strong colonies is the key to controlling honeybee diseases while reaching optimal productivity. The strength of the colonies is negatively affected by several stressors that in some cases can act synergistically [1,2,3,4]. While some variables, like the weather, are outside of the beekeeper’s control, others can be regulated through management choices [5]. Among the latter are pathogens which may affect not only bee health, but also the quality and quantity of hive products and the services provided by the honeybees, reducing both the annual income for beekeepers and the benevolent effect of bees on the environment [6]. Honeybees have been strongly impacted by a variety of recurring and emerging diseases [7,8], many of which are infectious diseases, including nosemosis, American foulbrood (AFB), and European foulbrood (EFB), which are responsible for most of the colony losses [9,10], thus posing a threat to beekeeping worldwide. Nosemosis may be caused by two species of microsporidia, by Nosema apis and mainly by Nosema ceranae [11]; once Nosema ceranae is associated with virosis or high Varroa infection levels, it might result in colony losses. AFB, caused by the spore forming of bacterium Paenibacillus larvae, is considered the most serious brood infection of honeybees [12]. Instead, the bacterium Melissococcus plutonius is the ethologic agent of EFB, frequently associated with secondary invaders [13] and modulated by environmental factors [14]. Awareness combined with early and accurate diagnosis are crucial in the control of the mentioned infectious honeybee diseases, which can be implemented in the framework of proper biosecurity measures (BMBs) [15] and Good Beekeeping Practices (GBPs) [16]. Within BPRACTICES (ERA-NET SUSAN, EU-cofounded project) [17]), methods and guidelines to prevent and control infectious honeybee diseases in a sustainable way, including harmonized methods and identifying a list of GBPs and BMBs, were cross-validated at the EU level. As highlighted by Jacques et al. (2017) [18], scarce experience and poor beekeeping management have a strong negative impact on colony survival, warranting the mapping of beekeepers’ knowledge and the development of mitigation actions where needed. At the same time, national policymakers should be aware of the prevalence of honeybee diseases to be able to improve sustainable beekeeping with appropriate support (e.g., extension service, availability of veterinary medicines registered for treating honeybees, etc.). To reveal the baseline landscape of the management of infectious honeybee diseases on an international level, a survey was developed based on the “Knowledge, Awareness and Practice” (KAP) model. A KAP survey is a tool that was identified as appropriate for worldwide monitoring management aspects in the beekeeping sector, enhancing the progressive adoption of proper measures to support beekeepers in achieving sustainable apiculture [19]. The present KAP tool proved to be suitable for the worldwide validation of the beekeeping practices identified for controlling infectious honeybee diseases by the BPRACTICES project [17].




2. Materials and Methods


The present survey is part of a series of three interdependent surveys [20,21] co-designed by FAO, the International Federation of Beekeepers’ Association “Apimondia”, Appalachian State University, and the Istituto Zooprofilattico Sperimentale del Lazio e Toscana (IZSLT). Between January 2019 and March 2020, the survey was disseminated through various communication channels, including direct invitation by e-mails, social media, beekeeping magazines, newspapers, involvement of the Center for Analytics Research and Education (CARE), and publication on the authors’ websites. Additional distribution, Apimondia scientific and regional, occurred via commissions, FAO Technologies, and practices for small agricultural producers (TECA partners), including La Federación Internacional Latinoamericana de Apicultura (FILAPI), and the Beekeeping Network North–South (BNNS) facilitated the dissemination of the survey.



The survey (Appendix A) focused on the management and control of the three main infectious diseases of honeybees: nosemosis, AFB, and EFB. The survey was available in nine different languages: Chinese, Danish, Dutch, English, French, Italian, Russian, Slovenian, and Spanish. The online questionnaire and data collection process was facilitated with Qualtrics© version 2020 software [22]. The completion of the survey was voluntary and anonymized. The survey contained 30 semi-closed (Sm), closed (Cl), and open-ended (Oe) questions concerning the management of the mentioned diseases. The questionnaire was divided into five sections: beekeeper data (section A), apiary management (section B), knowledge and experience in regards to infectious honeybee diseases (section C), control and management of infectious honeybee diseases (section D), and interest in further training (section E). The study was conducted according to the relevant ethical measures, and participants were asked to agree with the ethical guidelines before answering the questions. Section “A” (7 questions) aimed to classify users demographically based on age, gender, education, and location. Section “B” (6 questions) was designed to collect preliminary information regarding apiary management during active beekeeping season, including the beekeepers’ experience in years, the number of hives managed, the frequency of hive inspections, the type of hives used, hive movement patterns, and self-assessment about profession (hobbyist or professional beekeeper). Section “C” (11 questions) was designed to assess the general knowledge and recognition of the three infectious diseases. Specifically, respondents were asked to correctly identify pictures showing the symptoms from among a collection of imagines depicting various honeybee diseases. Respondents were asked to self-assess their own disease knowledge, experience, and usefulness to correctly identify the signs of the diseases. Section “D” (3 questions) assessed beekeepers’ perception on the relevance of each of the BMBs related to preventing/managing nosemosis and AFB/EFB diseases. For nosemosis, we investigated which practices were considered feasible as well as useful. For AFB and EFB, we investigated how much the beekeeping practices were useful, according to the practical experience of the beekeeper. Section “E” (3 questions) aimed at gathering information on beekeepers’ interest in training courses, including those specialized in bee health.



According to the type of data, percentages or weighted averages were prepared for each question of the survey. To evaluate practices in the total number of answers given, a modified equation was used to calculate the weighted arithmetic means.


    ∑  i = 1   n    =       w   i   ×   x   i       T   p      








where n = responses to the question, wi = weight assigned to the practice impact parameters (i), TP = total number of answers from respondents for each practice listed (p), xi = number of users who chose the parameters (i) for each practice (p). Each respondent was asked to evaluate usefulness and/or feasibility of the practices as extremely, very, moderately, slightly, or not useful, on a non-standard five-point scale ranging from 4 to 0. Weighted means were coded as “Acceptance by Beekeepers”: “High”, “Medium”, and “Low” according to the 1st (1st quartile = “Low”) and 3rd quartiles (3rd quartile = “High”) of the average.




3. Results


A total of 410 beekeepers responded to the survey, out of which 369 completed more than half of the survey questions. All answers originating from surveys completed more than 50% were included in the analysis of the geographical distribution of the users in Section “A”. For the survey questions and answers analyzed in the other sections of the present publication, only responses from Europe (n = 252) were considered.



3.1. Section A: Demographic Data


Out of the 369 respondents, the majority (86.7%; n = 320) answered all the questions of the survey. Geographically, most of the respondents were from Europe (68.3%; n = 252). Among the surveys completed by European beekeepers, 48.8% (n = 123) were from the United Kingdom, 19.4% (n = 49) from Italy, 13.5% (n = 34) from Denmark, and 7.1% (n = 18) from Belgium, while other countries were less represented among the respondents. One-third of the responses originated from outside of Europe (28.2%; n = 91): 19.0% from the Americas, 6.5% from Africa, 1.9% from Asia, and 0.8% from Australia and Oceania.



The majority of European respondents used the English version of the survey (56.7%; n = 143), compared to 19.8% who used the Italian and 12.7% who used the Danish versions. Beekeepers also completed the survey in other languages: French (5.2%), Dutch (4.4%), Russian (0.8%), and Spanish (0.4%). Among all European beekeepers (n = 252) who completed the relevant part of the survey, 66.8% (n = 168) were male and 29.4% (n = 74) were female. The average age of the respondents was 57 years. Most European respondents had post-graduate qualifications (29.4%; n = 74) and a similar percentage held a university degree (29.8%; n = 75). However, a lower percentage of the respondents had vocational or technical degrees, associatate or college degree (21.0%; n = 53), while the highest education level for 17.9% (n = 45) of the respondents was high school or a low-grade diploma.




3.2. Section B: Apiary Management


The paper focused on European beekeeping practices. Therefore, in the next sections, we exclusively focus on the results derived from respondents who claimed Europe as their geographical location (n = 252).



Regarding the years of experience in apiculture, the majority of European beekeepers (62.7%; n = 158) indicated having zero to ten years of beekeeping experience. The majority of the respondents (82.5%; n = 208) considered themselves as hobby beekeepers rather than professional ones. Most beekeepers in Europe managed one to ten colonies (57.9%; n = 146). One-third (28.2%; n = 71) of them managed 11 to 50 colonies. A smaller percentage of beekeepers managed 51 to 100 hives (3.2%; n = 8) or 101 to 500 hives (6.0%; n = 15). Three respondents (1.2%) claimed to oversee more than 1000 colonies. The majority of beekeepers in Europe (79.8%; n = 201) did not move their own colonies during the year. In terms of the types of beehives used in Europe, we found that beekeepers did not favor a single hive type. Beekeepers use a variety of beehive types, like Dadant Blatt (20.6%; n = 52), Langstroth (6.3%; n = 16), Warrè (1.2%; n = 3), Top-Bar (2.0%; n = 5), and “Others or multiple types” (68.7%, n = 173). Those indicating “Others or multiple types” indicated the type of beehive used at the local or national (28.2%, n = 71) level (e.g., national hive 28.2%; n = 71). With regard to the number of beehive inspections during the active season, most of the 252 European respondents inspected their own colonies “four times a month” (46.8%; n = 118), while the rest carried out hive inspections “two to three times a month” (29.4%, n = 74), “more than four times a month” (12.7%, n = 32), or “once a month” (7.1%, n = 18). Almost three percent of beekeepers (2.8%, n = 7) reported that they “never” inspect their colonies.




3.3. Section C: Knowledge and Experience as Regards Infectious Honeybee Diseases


The majority of European respondents selected the correct picture for the symptoms of nosemosis (89.7%, n = 226), of AFB (89.3%, n = 225), and of EFB (80.2%, n = 202), respectively, while some respondents (15.1%, n = 38) confused the symptoms of mentioned diseases either with Chalkbrood or Varroa mite. Almost five percent of the beekeepers (4.8%, n = 12) chose multiple pictures for one disease, while 9.5% (n = 24) of them did not answer the relevant questions. The respondent’s self-assessment about their knowledge of the mentioned diseases was moderate knowledge (nosemosis 41.3%, n = 104; AFB 38.9%, n = 98 and EFB 40.1%, n = 101), little knowledge (nosemosis 25.8% n = 65; AFB 26.6%, n = 67 and EFB 28.2%, n = 71), much knowledge (nosemosis 17.1%, n = 43; AFB 18.3, n = 46 and EFB 16.7%, n = 42), and exceptional knowledge (nosemosis 7.5%, n = 19; AFB 8.3% n = 21 and EFB 5.2%, n = 13), while a lower percentage (nosemosis 2.8%, n = 7; AFB 2.0% n = 5 and EFB 4.4%, n = 11) declared having no knowledge. One-third of the beekeepers (31.7%, n = 80) reported never experiencing nosemosis in the field, while the majority of them never encountered AFB (57.1%, n = 144) and/or EFB (56.0%, n = 141). More than half of the beekeepers (nosemosis 56.7%, n = 143; AFB 81.7%, n = 206 and EFB 75.0%, n = 189) declared that recognizing the symptoms of infectious diseases is extremely useful.




3.4. Section D: Control and Management of Infectious Honeybee Diseases


Concerning the practices adopted against nosemosis, overall, “Acceptance by Beekeepers” considering the weighted arithmetic means, coded in Table 1 using the quartile method (first quartile, “Low”, if the mean is lower than 1.87; third quartile, “High”, if the mean is higher than 2.52), highlighted that “removing combs that show signs of dysentery” and “feeding of colonies when need” are practices “Highly acceptable” for managing nosemosis, while “treat with antibiotics” and “sampling of hive debris for diagnostics” are considered “ Lowly acceptable” by European beekeepers.



Table 2 reports the weighted arithmetic mean scores of the BMBs related to AFB and EFB using the quartile method (first quartile, “Low”, if the mean is lower than 2.12; third quartile, “High”, if the mean is higher than 3.10). Practices including “disinfect or incinerate the infected bee tools, facilities, equipment”, “quick management of the disease”, “destroying only infected colonies showing the symptoms the disease” are considered “High acceptable”, along with “performing the ropiness test to confirm clinical outbreak of AFB”. On the other hand, “performing a shook swarm of the infected hives or of the whole apiary” and “the destruction of the whole apiary” are considered as “Lowly acceptable”, similar to “treat with antibiotics”.




3.5. Section E: Interest in Training


The majority of European respondents (75.4%; n = 190) expressed their interest in additional training in bee health, even attending it online (71.0%; n = 179). Half of the beekeepers (52.4%, n = 132) articulated their interest contacting veterinarians specialized in bee health. A lower percentage of beekeepers were “somewhat” interested (21.0%, n = 53) in relevant trainings, while some of the respondents chose the option “not interested at all” (13.1%; n = 33) in further education.





4. Discussion


In sustainable beekeeping, GBPs and BMBs are the key factors ensuring optimal honeybee management and bee health. Since beekeepers tend to have a very pragmatic approach and they adopt different practices daily in different countries to control infectious honeybee diseases, we used a KAP survey to verify their awareness and acceptance of the listed beekeeping practices and biosecurity measures. In the present analysis, we focused on the European survey responses that formed most of the surveys completed (more than 50%). Our investigation proved to be appropriate to validate practices previously identified by the EU BPRACTICES project [17], which provided the first published, harmonized list of science-based beekeeping practices suitable for preventing and controlling the main honeybee diseases in Europe [15]. Concerning the number of hive inspections realized on a seasonal basis, most European beekeepers declared that they inspect their own colonies frequently during the active season, “four times a month” or “from two to three times a month”. Even if this approach is time-consuming, the awareness of beekeepers of the necessity of regular hive inspections demonstrates proper education of European beekeepers, as frequent inspection of the colonies is indispensable for maintaining good bee health status, as it allows early diagnosis as well as prompt management of bee diseases [23,24]. Concerning the recognition of the symptoms of the main infectious honeybee diseases, most of the European beekeepers were able to pair the pictures showing the symptoms with the name of the disease. By recognizing the clinical signs of the main infectious honeybee diseases, European beekeepers can be more aware of the health status of their colonies and can control them in their own apiaries in time, preventing the spread of the diseases. In the case of AFB, which is a notable disease in a wide range of countries, early recognition enhances the implementation of the relevant state veterinary services’ protocol. Despite the fact that beekeepers assessed their knowledge on the relevant diseases as moderate and that the majority of respondents never experienced the outbreak of either disease (AFB or EFB), most of them could clearly identify the symptoms of the diseases. Our results show that the European beekeepers possess well-acquired, readily applicable theoretical knowledge. In regards to the validation of the biosecurity measures to prevent and control nosemosis, European beekeepers considered “remove combs that show signs of dysentery” and “feed colonies when need” as “Highly acceptable” measures. Dysentery, a consequence of infection in honeybees, significantly promotes the spread of the disease throughout the colony. Typically, bees relieve themselves during flight outside the hive, but dysentery disrupts this behavior [25]. To avoid the widespread transmission of nosemosis, the European beekeepers reported these to be good measures to embrace. In addition, the administration of herbal supplements to the feed [26] is reported to be a good measure to adopt to reduce infection levels in affected honeybee colonies, enhancing their strength and reducing winter mortality [27]. On the contrary, the two biosecurity measures that were ranked with the lowest scores for “Acceptance by Beekeepers” were “take samples of hive debris for diagnostic of nosemosis” and “treat colonies with antibiotics”. Early detection of infectious diseases using hive debris requires a robust laboratory background. Nosema spp. Can be detected and quantified in the bottom scraps and frass collected in the beehives using qPCR diagnostic assays [28]. The precise information to carry out the reaction is described in BeeBook [29]. However, several reliable diagnostic methods for Nosema spp. Infection in honeybees exist, and each has advantages and disadvantages ([30,31] reported the utility of debris analysis for detecting EFB). These new concepts require better understanding by European beekeepers, and greater educational emphasis should be placed on early detection. The use of antibiotics in apiculture is clearly evaluated by European beekeepers as not acceptable for managing nosemosis, and for the treatment of both AFB and EFB, highlighting European beekeepers’ awareness towards sustainability in beekeeping. Fumagillin, the antibiotic employed in the treatment of nosemosis, was removed from use in EU countries in 2016. Consequently, researchers have been exploring compounds of both natural and synthetic origin as potential alternatives to fight nosemosis [32]. Antibiotics are not permitted in the European Union for treating honeybees, to prevent the risk of residues in hive products [33], as well as antibiotic resistance in the One Health scope [34]. The results demonstrate more awareness of European beekeepers of the applicable legislation, as well as their inclination towards alternative solutions in managing honeybees. Similar results were observed in a previous study by Mezher and colleagues (2021) [35]. In regard to the two bacterial diseases (AFB and EFB) investigated, European beekeepers “Highly accepted” the practices to “disinfect or incinerate the infected bee tools, facilities and equipment”, and to “take steps quickly to manage the disease”. In addition, European beekeepers preferred to “perform the ropiness test to confirm clinical outbreak of AFB” (the contents of a cell can be stretched into threads with a toothpick or matchstick for a few centimeters), considering it as “Highly acceptable”, instead of “adopting commercial on-field kit for self-diagnosis” or “sending samples to a diagnostic laboratory”. A recent review by Matović and colleagues (2023) [36] provided an overview of the most recent information on AFB across multiple chapters. The latter result highlights the need for providing beekeepers with the support of specialized advisors (veterinarians or veterinary technicians) and diagnostic laboratories. European beekeepers generally disagreed with “performing shook swarm in case of the infected bee hives” and were even more reluctant to implement that on all hives of the apiary. The rejection of shook swarm might be due to the fact that it is a time-consuming practice and may lead to relapses of the diseases as well as to the weakening of the families and/or losing the queen. Previous works [37,38] showed that even if it requires extra effort in organization and logistics planning from the beekeeper, shaking the bees of infected colonies on new material (shook swarm) could provide an effective sustainable solution to reduce both the incidence of AFB outbreaks as well as the continued transmission risk. Over recent decades, several methods have been tried to control AFB and EFB, such as colony destruction by incineration [39]. In our study, “Destroy only infected colonies with signs of the disease” was well-accepted by the respondents, while the practice “Destroy the whole apiary” scored low acceptance, underlying the relevance and awareness of bee welfare even in the beekeeping sector. Previous works [40,41] have shown that some beekeeping management practices are associated with lower colony loss rates. Beekeepers who are not open to improving their knowledge may be at risk of high mortality rates among their bee colonies. Most of the respondents expressed their interest in attending bee health-specific trainings and indicated their willingness to contact veterinarians specialized in bee diseases. Similar results were observed in the survey by Giunè and colleagues (2023) [42] about the highest global interest in training on apiary health and control of pests that affect bee colonies. Life-long learning is indispensable in all sectors and also for keeping pace with the challenges with which sustainable beekeeping must cope. It seems indeed that the online knowledge transfer methods are well-accepted by beekeepers, allowing for the flexibility needed due to the nature of the beekeeping seasons.




5. Conclusions


In the context of the One Health initiative, both GBPs and BMBs represent a crucial step to mitigate the current risk for bee health and the beekeeping economy posed by the main infectious honeybee diseases. The use of the KAP survey proved to be a useful tool able to validate in EU the first published, harmonized list of GBPs and BMBs previously described in the B-PRACTICES project. Most European beekeepers prefer sustainable disease control practices, have the necessary knowledge for early detection of the main infectious honeybee diseases and are open to acquiring more expertise on those diseases with the help of extension services. With the understanding that the number of European respondents is not representative enough to cover virtually the entire beekeeping sector on the continent, our aim here was to propose a new approach in evaluating and validating BMBs, according to the beekeepers’ acceptance. In addition, considering that both BMBs and infectious honeybee diseases may evolve across time and in any geographical context, both the list of practices and their validation should be tested and updated periodically.
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Table A1. Structure of the questionnaire: Questions were divided into five main parts, A, B, C, D, and E; type of questions (Sm) 1 = Semi-closed, (Cl) 2 = Closed, (Oe) 3 = Open-ended.






Table A1. Structure of the questionnaire: Questions were divided into five main parts, A, B, C, D, and E; type of questions (Sm) 1 = Semi-closed, (Cl) 2 = Closed, (Oe) 3 = Open-ended.





	
Question Number

	
Text (Type of Question)

	
Section






	
1

	
In which region are you located? (Oe)

	
A




	
2

	
User Language (Cl)




	
3

	
Year you are born (Oe)




	
4

	
Make your gender (Cl)




	
5

	
Mark your highest education level (Cl)




	
6

	
Select the country in which you primarily house your bees (Cl)




	
7

	
Select the region of the country you selected that you primarily house your bees in (Cl)




	
8

	
How many years have you been a beekeeper? (Oe)

	
B




	
9

	
Do you consider yourself a professional beekeeper? (Cl)




	
10

	
Do you move your bees at all throughout the year? (Cl)




	
11

	
Estimate the number of hives you are currently managing (Sm)




	
12

	
What type of hive are you using? (Sm)




	
13

	
How often do you inspect your hives during the active season? (Cl)




	
14-15-16

	
Which of the following photos is an example of nosemosis, American Foulbrood and European Foulbrood? (Cl)

	
C




	
17-18-19

	
How knowledgeable are you in nosemosis, American Foulbrood, and European Foulbrood bee disease? (Cl)




	
20-21-22

	
Please tell us your experience in recognizing nosemosis, American Foulbrood, and European Foulbrood (Cl)




	
23-24

	
How useful is it to be able to recognize the signs of nosemosis, American Foulbrood, and European Foulbrood bee disease? (Cl)




	
25

	
Please indicate how useful each of the following practices are in preventing/managing nosemosis (1−8) (Cl)

	
Remove combs that show signs of dysentery



	
Treat for Varroa



	
Feed colonies when needed



	
Take samples of hive debris for diagnostics



	
Take samples of forager bees for diagnostics



	
Replace the queen



	
Treat with antibiotics



	
Select and breed Nosema resistant bees






	
D




	
26

	
Please indicate how feasible each of the following could be in your beekeeping activities (1−8, Question number 25) (Cl)




	
27

	
Please indicate how useful each of the following practices are in preventing/managing AFB/EFB, according to your experience (1−16) (Cl)

	
Inspect hives more frequently to detect the disease earlier



	
Be aware of the odour opening the hive



	
Perform the ropiness test to confirm clinical outbreak of AFB



	
Find AFB and EFB typical scales



	
Adopt commercial on-field kit for self-diagnosis



	
Disinfect or incinerate the infected bee tools, facilities and equipment



	
Process wax safely in order to control the disease



	
Monitor the presence of the disease even from apparently healthy hives sending to the lab samples as a preventative measure



	
Send samples from hives showing signs of the disease to a lab



	
Do a shook swarm of the infected hives (moving bees to fresh new comb foundations and destroying the old combs)



	
Do the shook swarm of the whole apiary



	
Treat with antibiotics



	
Destroy only infected colonies with signs of the disease



	
Destroy the whole apiary



	
Take steps quickly to manage the disease



	
Select queen breeders free of AFB/EFB









	
28

	
How interested are you in a nationwide service connecting beekeepers with veterinary experts specialized in bees? (Cl)

	
E




	
29

	
Would you be interested in bee health training? (Cl)




	
30

	
Would you be interested in an online training course? (Cl)








1 “Semi-closed” is a single-choice question with the option to further specify the answer by writing a response. 2 “Close” is a question that can only be answered by selecting one or more of the choices from a narrow range of options. 3 “Open-ended” is a question that allows the respondent to provide a free-form answer by writing a response.
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