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          Beekeeping in Myanmar began with traditional beekeeping, and modern Apis mellifera beekeeping was introduced in 1979. In ten States and Regions, commercial beekeeping for A. mellifera is practiced, as well as wild beekeeping for Apis cerana, wild bee hunting for Apis dorsata, Apis laboriosa, and wild bee harvesting for Apis florea. Wild bees and small-scale beekeeping are found in five other states and regions. A total of 5,000 Metric Tons of honey are produced annually. The cost of 1 kg of honey is between 4,500 and 5,000 MMK (2 USD). For A. mellifera honey, the price per metric ton is between 1,800 and 2,000 US dollars. There are five basic categories of honey, including multifloral, rubber, Niger, sunflower, and jujube honey. From the regions of Mandalay, Sagaing, and Magway, special Jujube honey is produced. from the regions of Sagaing and Mandalay, sunflower honey. Niger Honey from Shan, Kachin, and the Sagaing Region. Rubber honey from the Kayin, Mon, and Bago states. In Myanmar, there are 200,000 bee colonies, comprising old-fashioned and contemporary hives. The black queen cell virus diseases, deform wing virus diseases, acute bee paralysis virus diseases, varroa mites infection, and tropilaelaps mites infection are the most prevalent illnesses and pests for the beekeeping industries in Myanmar.
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      INTRODUCTION 
      The world beekeeping industry has been developing year by year. The world of beekeeping was developed by regions such as the Americas, Europe, Africa, Australasia, and Asia (Chantawannakul and Ramsey, 2018). Western countries have developed Apis mellifera L. beekeeping, and Eastern countries, especially Asian countries, have developed native honeybee species such as Apis cerana F. keeping and A. mellifera keeping (Oldroyd and Wongsiri, 2009). In China, the beekeeping industry has about 6,000,000 A. mellifera colonies and approximately 2,000,000 A. cerana colonies and produces about 450,000 metric tons of honey per year (Zheng et al., 2018). Russia beekeeping industry has 3,093,800 colonies, and honey production is 65,006 metric tons (Zalilova et al., 2021). India beekeeping industry has approximately 1,500,000 colonies and produces 55,000 metric tons per year (Kishan Tej et al., 2017). In the beekeeping sector of Vietnam, there are 1,500,000 A. mellifera and A. cerana colonies and 48,000 metric tons of honey (Thai and Van Toan, 2018). Korea has 2,581,766 A. mellifera colonies and 98,076 A. cerana colonies, and the honey production is approximately 30,000 metric tons per year (KBA, 2023). According to the A. mellifera beekeeping development report of Japan, 200,000 honeybee colonies are kept, and around 80,000 colonies are being used for pollination of greenhouse horticulture such as strawberries (Yoshiyama and Kimura, 2018). The A. mellifera beekeeping development in Thailand has about 300,000 colonies and 12,660 metric tons (Chantawannakul, 2018). Asian countries’ production of honey is gradually increasing.

    

    

  
    
      BACKGROUND HISTORY OF BEEKEEPING IN MYANMAR
      The Republic of the Union of Myanmar, also known as Burma, is in Southeast Asia. It is situated between north latitudes 9° and 29° and east longitudes 92° and 102°. It is the largest country area in Mainland Southeast Asia. It is bordered to the northwest by Bangladesh and India; to the northeast by China; to the east and southeast by Laos and Thailand; and to the south and southwest by the Andaman Sea and the Bay of Bengal. Honeybee species are diverse in Myanmar. There are five of the eight known indigenous species, such as A. cerana, A. dorsata, A. laboriosa, A. florea, and A. andreniformis. Among the indigenous species, only A. cerana was kept in log hives, pots, and modern hives. A. dorsata, A. laboriosa, and A. florea are natural wild bees for honey production; bee hunters collect the honey from the forest. Nowadays, A. andreniformis is very rare to find in Myanmar. A. mellifera beekeeping was used in two different types: standard Langstroth achives and Taiwanese hives. All box hives are made of wood, especially teak. A. cerana is usually kept in mountainous and forest areas. A. mellifera is usually kept in wildflower honey resources and agricultural crop fields (Morse, 1982; Nyein, 1984). Myanmar has practiced traditional A. cerana beekeeping since the 10th century. A. cerana species were distributed all over the country. Beekeepers keep A. cerana by providing natural habitats for the bees, such as wooden boxes, hollow tree trunks, clay ports, bamboo stems, buckets, and crocks. This kind of traditional keeping is still used in Kachin State, Kayin State, and Shan State. Systematic research for A. cerana beekeeping started in 1982 (Nyein, 1984). Wild bee colonies were found on cliffs, trees, buildings, and other places. Beekeepers harvest the combs of A. cerana, A. dorsata, A. florea, and A. laboriosa to make wild honey or natural honey (Fig. 1). This method produces a significant amount of honey, which is used for local consumption. In Myanmar, some places have traditional keeping and harvesting practices for A. dorsata and A. cerana species. Most of A. dorsata species can be found in many places in Myanmar, especially in Sagaing Region, Kachin State, Kayin State, Chin State, and Ayawady Region. Mostly, these species can be found in the biggest forest called Maha Myaing Taw near Kalaywa Township. The world’s largest honeybee, A. laboriosa species, was also found near Bontala Waterfall in the village tract of Htee Saung, Matupi township, which is located on the Mountain Belt of Chin State. A. dorsata and A. laboriosa species nests can be seen on the escarpment, precipice, and at the edge of the ceiling of the building. These giant honeybee species couldn’t be used for beekeeping because they were threatening and endangering species for humans (Hlaing et al., 2020a). The UNDP and the Ministry of Agriculture and Forestry of Burma (Myanmar) began introducing a tropical beekeeping program in Myanmar in 1979. The first imports of European honeybee colonies were 590 packages from Australia and the US. In 1980-1981, the Myanmar government sent 50 trainees to study beekeeping technology from different countries, such as the US, Australia, England, Israel, France, and Japan. In the years 2020-2021, the number of beekeepers became 835 and commercial honeybee colonies was estimated at about 200,000 (ADD, 2021).

      
        
        

        Fig. 1.  
				
        

        
          (a) Apis laboriosa nests, (b) Apis dorsata nests, (c) Apis florea nest, and (d) Apis cerana nest (Photo by Dr. Hlaing MinOo and Beekeeper.
        
        

        

      

    

    

  
    
      COMMERCIAL BEEKEEPING IN MYANMAR
      Nowadays, A. mellifera beekeeping is commercial beekeeping in Myanmar. Some beekeepers keep A. cerana in specific areas. The mellifera beekeepers used to migrate beekeeping around the country according to the blooming seasons of honey plants. There are 835 beekeepers recorded (Table 1) from 10 different states and regions (Fig. 2) (ADD, 2021). From September through March, Myanmar has a long honey production season. There are five primary types of commercial honey production: multi-floral honey, Jujube honey, Niger honey, and sunflower honey. The timing is perfect for Myanmar’s beekeepers to control bee health and produce honey successfully. The beekeepers are under the guidance and supervision of the Apiculture Development Division (ADD), Livestock Breeding and Veterinary Department (LBVD), and Ministry of Agriculture, Livestock, and Irrigation (MoALI). ADD is responsible for Myanmar’s beekeeping sector development, and they provide support to beekeepers, a basic beekeeping training course, and a beekeeper license. Myanmar Apicultural Association (MAA) support to beekeeping association and honeybee products distributors.

      
        Table 1. 
				
        

        
          No. of beekeepers form states and regions
        
        

      

      
        
          
            	
            	State and regions
            	No. of beekeepers
          

        
        
          	1
          	Kachin
          	36
        

        
          	2
          	Kayah
          	6
        

        
          	3
          	Kayin
          	10
        

        
          	4
          	Shan
          	45
        

        
          	5
          	Sagaing
          	311
        

        
          	6
          	Mandalay
          	275
        

        
          	7
          	Magway
          	75
        

        
          	8
          	Bago
          	40
        

        
          	9
          	Yangon
          	8
        

        
          	10
          	NayPyiTaw
          	29
        

        
          	Total beekeepers
          	835
        

      

      

      
        
        

        Fig. 2.  
				
        

        
          Beekeepers Distribution Map in Myanmar.
        
        

        

      

    

    

  
    
      BEEKEEPING ECONOMY IN MYANMAR
      A. cerana, A. florea, and A. dorsata honeys are specifically produced in Myanmar from various regions throughout the nation. A. cerana is a wild honeybee with dominant swarming behaviors in Asian honeybees. Therefore, A. cerana is kept in villages near the forest area, especially Laik Tho Town and Thandaunggyi Township, between the Kayin State and Bago regions. There is a huge forest area, which is the most suitable environment for wild bees such as A. dorsata and A. florea. In the Laik Tho Gyi Village Tract, there is a traditional beekeeping business with A. cerana keeping and hunting for A. dorsata honey. In this village area, more than 1,000 A. cerana colonies are maintained and produce 300 kg of A. cerana honey annually. Bee hunters also collect 150 kg of A. dorsata honey. There are 5 villages, such as Myauk Pe Boe Village, Thin Baw Taw Village, Kyauk Phyar Village, Nann Cho Village, and Thet Nu Khone Village, athat engage in traditional beekeeping, and this region produces an average of 300 metric tons of honey per year; almost all the honey is organic (Hlaing et al., 2018). Another significant A. cerana keeping area is Htein Chaung Village, Katalu Village tract, and Kyun Su Township. The main town of Kyun Su is located on the north-east coast of Kanmaw Island, southwest of Myeik City (Hlaing et al., 2019). Beekeepers in Myanmar practice migratory beekeeping, and A. mellifera is used for commercial beekeeping. As a result, beekeepers travel across the country using a variety of transportation methods. Trucks were typically used to transport their bee colonies. Commercial beekeepers maintain approximately 3,000 colonies, whereas small-scale beekeepers maintain 50 to 500 or 1,000. Beekeepers used motorbikes, compact cars, and cattle carts to move honeybee colonies locally, whereas state and regional transit systems that are on the main route can use massive trucks. The only way to cross the river was by ship (Fig. 3). Beekeepers have predetermined timeframes for colony preparation and migration. From April to July, which is the sesame flowering season, beekeepers prepare for disease prevention and treatment, re-queening, colony development, and management of new colonies. During the months of July and August, when maze (corn) is in bloom, beekeepers start new bee colonies. Beekeepers relocate to jujube blossoming regions from September to October, which is the jujube blooming season. Some beekeepers relocate to regions with thriving sesame, Niger, canola, and sunflower crops after the jujube season, which runs from November through December. From January to March, some beekeepers visit regions where kapok, sunflowers, and wildflowers are in bloom.

      
        
        

        Fig. 3.  
				
        

        
          (a) Migration by human, (b) Migration by motorcycle, (c) Migration by cattle cart, and (d) Migration by ship (photo by beekeepers).
        
        

        

      

    

    

  
    
      HONEY PRODUCTION FROM MAIN HONEY PLANTS IN MYANMAR
      Myanmar has established 34 townships in 10 states and regions for the development of honey beekeeping stations under the direction of the Livestock Breeding and Veterinary Department (LVBD). The distribution of honey plants varies depending on elevation and rainfall, so beekeepers migrate with the flowering seasons and honey plants in Myanmar. Most beekeeper migration states and regions are Kachin, Kayah, Kayin, Shan, Sagaing, Mandalay, Magway, Yangon, Bago, and Nay Pyi Taw (Fig. 4). The conditions for Myanmar honey production are dependent on the bee plants; typical yields of honey are Jujubee Honey (47.30%), Multi Floral Honey (22.40%), Niger Honey (16.60%), Sunflower Honey (8.50%), and Rubber Honey (5.20%) (Fig. 5). Myanmar beekeeping sector development increased year by year, within 10 years between 2011 and 2021 (Fig. 6). And the production of honey also increased by approximately 5,500 metric tons (Fig. 7). Myanmar honey is exported to Japan, China, Thailand, Singapore, South Korea, and the United States. In 2021, Myanmar exported honey about 2,666 metric tons (Fig. 8). The export price of honey is 2,000 USD for 1 metric ton (ADD, 2023; Htwe, 2023). In Myanmar, local honey consumption is about 55% of total honey production, and 45% is exported. Honey distributors and Honey Exporters, obtain their honey supply from several beekeeping sources. Jujube honey, Niger honey, sunflower, wild sunflower, sesame, and rubber honey are the common export varieties of honey (ADD, 2023).

      
        
        

        Fig. 4.  
				
        

        
          Honey plants distribution in Myanmar.
        
        

        

      

      
        
        

        Fig. 5.  
				
        

        
          Honey production ratio from five different main honey plants in Myanmar.
        
        

        

      

      
        
        

        Fig. 6.  
				
        

        
          Myanmar honeybee colonies development.
        
        

        

      

      
        
        

        Fig. 7.  
				
        

        
          2010-2020 honey production in Myanmar.
        
        

        

      

      
        
        

        Fig. 8.  
				
        

        
          Myanmar Export Honey for 2012-2021.
        
        

        

      

      By a local lab and an internationally accredited lab in accordance with export countries, the constituents fructose, glucose, sucrose, and pH were evaluated. For export to the US, Germany and Canada must send Intertek or Quality Services International (QSI) from Germany, and exports from Japan must send Japan Labs (Htwe, 2023). The normal result of Myanmar honey quality is shown in Table 2.

      
        Table 2. 
				
        

        
          Quality analysis result of Myanmar honey (Htwe, 2023).
        
        

      

      
        
          
            	
            	Jujube
            	Niger
            	Wild Sunflower
            	Rubber
            	Sunflower
            	Sesame
          

        
        
          	Fructose (g/100 g)
          	34.6
          	34.9
          	39.4
          	38.0
          	38.2
          	32.1
        

        
          	Glucose (g/100 g)
          	25.7
          	32.7
          	33.4
          	34.0
          	34.7
          	32.0
        

        
          	Sucrose (g/100 g)
          	3.0
          	0.5
          	<0.5
          	1.4
          	1.2
          	2.1
        

        
          	Diastase (DN Schade)
          	10.5
          	18.3
          	24.4
          	14.9
          	11.0
          	-
        

        
          	Free acid (mmol/kg)
          	4.5
          	23.1
          	15.9
          	24.2
          	32.5
          	-
        

        
          	pH
          	7.0
          	4.3
          	4.1
          	4.0
          	3.6
          	-
        

      

      

    

    

  
    
      HONEYBEE POLLINATION PROCESS
      Honeybees were used to pollinate horticultural and agricultural plants. Commercial pollination services are used by jujube farms, sesame farms, sunflower farms, rubber plantations, watermelon farms, avocado plantations, orange tree plantations, and mango tree plantations. To pollinate crops on fields where seeds were produced, farmers rented bee colonies (Fig. 9). There are 200 or more different species of honey plants in Myanmar. The most common agricultural plants that generate honey are listed in Table 3 (Hlaing et al., 2020b).

      
        
        

        Fig. 9.  
				
        

        
          (a) Jujube pollination, (b) Rubber pollination, (c) Sunflower pollination, and (d) Sesame pollination (photo by Dr. Hlaing MinOo, and ADD).
        
        

        

      

      
        Table 3. 
				
        

        
          Common honey plants for commercial honey production in Myanmar
        
        

      

      
        
          
            	No.
            	Myanmar name
            	Common name
            	Scientific name
            	Source
            	Month of flowering
          

        
        
          	1
          	Hnan
          	Sesame
          	
            Sesame indicum
          
          	N, P
          	April to July, Nov, Dec
        

        
          	2
          	Taw Hnan
          	Wild sesame
          	
            Leucas zeylenica
          
          	N, P
          	December to June
        

        
          	3
          	Nay Kyar
          	Sunflower
          	
            Helianthus annus
          
          	N, P
          	July to September
        

        
          	4
          	Nay Kyar Yaing
          	Wild sunflower
          	
            Tithonia tagetifolia
          
          	N, P
          	October to December
        

        
          	5
          	Zee
          	Jujube
          	
            Zizyphus jujuba
          
          	N, P
          	September to October
        

        
          	6
          	Lei Maw
          	Mandarin orange
          	
            Citrus reticulatum
          
          	N, P
          	February to March
        

        
          	7
          	Pyar Lei Maw
          	Sweet orange
          	
            Citrus sinensis
          
          	N, P
          	February to March
        

        
          	8
          	Grapefruit
          	Grapefruit
          	
            Citrus paradisiaca
          
          	N, P
          	February to March
        

        
          	9
          	Lye Chee
          	Litchi
          	
            Litchi Chinese
          
          	N, P
          	March
        

        
          	10
          	Than Pa Yar
          	Lime
          	
            Citrus aurantifolia
          
          	N, P
          	July to August
        

        
          	11
          	Kwe Kaw
          	Shaddok
          	
            Citrus grandis
          
          	N, P
          	November to January
        

        
          	12
          	Ohn
          	Coconut
          	
            Cocos nucifera
          
          	N, P
          	January to March
        

        
          	13
          	Taw Pin Sein
          	Wild ocimum
          	
            Leucas aspera
          
          	N, P
          	October to November
        

        
          	14
          	Bi Zat
          	Boneset
          	
            Eupatorium odorantum
          
          	N
          	November to January
        

        
          	15
          	Eucalypt
          	Red river gum
          	
            Eucalyptus camaldulensis
          
          	N, P
          	January to February
        

        
          	16
          	Eucalypt
          	Eucalypt
          	
            Eucalyptus resiniferous
          
          	N, P
          	February to April
        

        
          	17
          	Let Pan
          	Flame of the forest
          	
            Salmalaria malabarica
          
          	N, P
          	February to March
        

        
          	18
          	Thinbaw Letpan
          	Kapok
          	
            Ceiba pentandra
          
          	N, P
          	November to December
        

        
          	19
          	Se Mon Nyin
          	Rape & Mustard
          	
            Brassica spp
          
          	N, P
          	December to February
        

        
          	20
          	Pan Hnan
          	Niger
          	
            Guizotia abyssinica
          
          	N, P
          	October to December
        

      

      

    

    

  
    
      STATE AND REGIONAL HONEY PRODUCTION 
      Myanmar will have 835 registered commercial beekeepers in 2022, with a total of 192,771 bee colonies. Among the States and Regions in Myanmar, Sagaing Region has the largest number of bee colonies 84,951 and honey production of 2,918 metric tons (MT) per year, followed by Mandalay Region in the second place with 64,822 colonies and honey production of 1,055 MT per year, and Magway Region in the third position with 11,911 colonies and honey production of 318 MT per year (Fig. 10). Other states and regions, such as Chin State, Mon State, Rakhine States, Ayeyarwady Region, and Tanintharyi Regions, have small-scale production of honey from wild bees. These states and regions have heavy rains, long coasts, mountain belts, and heavy windy areas. Therefore, migration beekeeping in these states and regions are very difficult, and only small-scale honey production from wild bees (Fig. 11).

      
        
        

        Fig. 10.  
				
        

        
          Honeybee colonies distribution in State and Regions.
        
        

        

      

      
        
        

        Fig. 11.  
				
        

        
          Honeybee production in State and Regions.
        
        

        

      

    

    

  
    
      TRADITIONAL AND COMMERCIAL HONEY MARKET
      46% of honey production is consumed locally, primarily for medicinal and dietary supplement purposes. Most beekeepers sell honey in Viss (1 Viss=1.68 kg). Honey exporters, Honey distributors, manufacturers, and merchants primarily package raw honey in plastic and glass bottles. The majority of honey merchants package honey themselves and sell it under their own brand name. A box comprises 12 large honey bottles or 24 small honey bottles. Some small businesses sell their honey without packaging and in the quantities desired by the consumer. Some honey exporters have their own honey purification and filtering factory and make finished items in a variety of container sizes, according to export and local markets. Companies prepared the containers in a variety of sizes, including 200 mL, 300 mL, 360 mL, 400 mL, 420 mL, 500 mL, 550 mL, 750 mL, 800 mL, 1,000 mL, 1,500 mL, and 300 kg iron drum packaging (Fig. 12). Some local markets sell raw honey and honeycombs.

      
        
        

        Fig. 12.  
				
        

        
          (a) Smile Honey Co. Ltd Factory, (b) Export Honey Iron Drum Storage, (c) Honey Bottling, and (d) Honey for export and Local market (Photo by Smile Honey Co. Ltd).
        
        

        

      

    

    

  
    
      HONEYBEE DISEASES AND BEE PESTS 
      Since 1979, the first introduction of European honeybees to Myanmar has been infected by Sac brood virus diseases (Morse, 1982). There were two mite species that infected Myanmar honeybee colonies: Tropilaelaps in 1992 and Varroa in 1999. Heavy varroa mite infestations and an outbreak occurred in Myanmar in 2019-2020 (DOA, 2022) (Fig. 13). In the Myanmar beekeeping industry, the most common infected honeybee viruses are deform wing virus (DWV), acute bee paralysis virus (ABPV), chronic bee virus (CBPV), and black queen cell virus (BQCV) (Hlaing et al., 2020c) (Fig. 14).

      
        
        

        Fig. 13.  
				
        

        
          Mites Infected colonies in State and Regions of Myanmar.
        
        

        

      

      
        
        

        Fig. 14.  
				
        

        
          Detection of honeybee virus in Myanmar (CBPV=chronic bee paralysis virus diseases, ABPV=acute bee paralysis virus disease, DWV=deform wing virus disease, BQCV=black queen cell virus disease).
        
        

        

      

    

    

  
    
      HONEYBEES AND POLLINATOR EDUCATION IN MYANMAR
      Myanmar has different species of Asian bees, European honeybees, and stingless bees. Since 1981, Myanmar beekeeping has been established by the Ministry of Agriculture and Forestry. The Department of Apiculture (DOA) plays the main role in beekeeping development in Myanmar. After 2007, DOA was moved under the control of LBVD, the Ministry of Livestock and Fisheries. The duty and responsibility of DOA are to provide basic and advanced beekeeping training for beekeepers and issue authorized certifications for dealers and exporters. Honeybee education for higher education was started in 2015 at the University of Veterinary Science (UVS), Yezin, Nay Pyi Taw. UVS helps with beekeeping extension, honeybee research, database development, and collaboration with the Myanmar Apicultural Association and Division of Apiculture for the development of the Myanmar Beekeeping Industries (Fig. 15).

      
        
        

        Fig. 15.  
				
        

        
          (a) Extension for Beekeepers, (b) Bee Education for Agricultural University, (c) Bee Venom Research in UVS, and (d) Bee pollen research in UVS.
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