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ABSTRACT


The recent status of beekeeping in Far East Countries: Brunei (BRU), Burma (BUM), Cambodia (CAB), Chagos Archipelago (CHG), China (CHN), Hong Kong (HOK), Indonesia (INO), Japan (NIP), Korea, North (KON), Korea, South (KOS), Laos (LAO), Macao (MAC), Malaysia (MAK), Mongolia (MON), Philippines (PHI), Singaphore (SIN), Taiwan (FOR), Thailand (THA) and Vietnam (VIE), are described.  Races of honeybees, bee forage plants, activities of honeybees, honey production, pests and diseases of honeybees, honey hunting (HH), traditional beekeeping (TB) using traditional hives (TH), modern beekeeping (MB) using modern hives (MH), in these 19 countries, are included.  History of beekeeping, research activities, and bioneers of beekeeping research in these countries except: LAO, MAC and MON, are included. More research was conducted in CHN, PHI, NIP.  Projects, Associations, Training Courses, Seminars, Workshops and Conferences, are summarized.  275 articles, available from the authar, were used for preparing of this work.

Research


In the “Bibliography of Tropical Apiculture”, (1978) Eva Crane reported that in far East Countries, more research was conducted in CHN, PHI and NIP (Table 1).

Beekeeping in Brunei (BRU):


Beeswax was used as a currency in Borneo.  Collection of wax and honey in the lake region of Western Borneo, was described.  In 1982, net imports was 4 m.t. honey.

Beekeeping in Burma (BUM):


In 1977, no regulations for BUM, KOS, LAO, FOR, and VIE.  A misonary report of bee activities in BUM.  Reports that natives expect to harvest 30 barrels of A. dorsata honey shortly.  It is not yet clear whether the giant honeybee of N. BUM, N. INI (Sikkim & Assam) and CHN (West Yunan), should be classified as A. dorsata or as A. laboriosa.  Smaller numbers of A. mellifera colonies are found in BUM, INI, INO and PHI.  In 1984, 2000 A.m. colonies were found in BUM.  In BUM (Moymyo Apiaries), with its more tropical climate, one source of nectar or another is available throughout the year.  A floral calendar was prepared. AFB, Chalkbrood, V. jacobsoni, T. clarae and sacbrood are present in BUM.  Control of mites is done by caging queens for about 3 weeks and fumigation with phenothiazine.


A Project of FOA on “Beekeeping Development in Burma” was carried out.  BUM has good potential for the development of apiculture.  The tropical climate, with varying agro-ecological conditions, ensures the availability of flowers from numerous species of wild & cultivated plants throughout the entire year.  Until recently, beekeeping was almost not existent in the country, and 500 tonnes of honey produced each year came from HH of A.d. nests. In developing its agriculture, the Government of BUM planned to introduce new crop varieties and to increase crop yields through improved pollination by honeybees.  M.B. would provide additional farm income.  A pre-investment study in 1979/80, was conducted under FAO’s Technical Cooperation Programme (TCP).  Training courses were conducted and apiaries with A.m. MH were established.  A.m. colonies performed well in 1980, but with the monsoon there was a lack of pollen plants for brood rearing, and as a result the colonies were seriously weakened by attacks of both Varroa & Tropilaelaps. AFB & Chalkbrood creat problems.  In Rangoon, a workshop to produce hives & other equipments was established.  Another workshop for production of wax foundations from A.m. & A.d. wax, was carried out.

Table 1.  Beekeeping research in Far East Countries.

	Country*
	Number of published entries
	First publication  in beekeeping
	Pioneers in the field beekeeping

	1- BRU
	2
	Mol (1933)
	Mol, Rochette.

	2- BUM
	3
	Bunker (1887)
	Bunker, Hatch, Bingham.

	3- CAB
	1
	Yoshikawa & Ohgushi (1965)
	Yoshikawa, Ohgushi.

	4- CHG
	1
	Silberrad (1969)
	Silberrad.

	5- CHN
	35
	Bugnion & Popoff (1908)
	Bugnion, Popoff, Bromley, Wang, Oschmann, Svensson, Chun, Chang, Kelley

	6- HOK
	1
	Cheung Wai-Yen (1969)
	Cheung Wai-Yen, Delfinado, Kerr

	7- INO
	20
	Oudemans (1904)
	Oudemans, Franchimont, Fischer, Franseen, Jacobson, Musy, Roepke, Wegner.

	8- NIP
	21
	Sakagami (1954)
	Sakagami, Okada, Sakai, Miyamoto, Akahira, Hamakawa, Hocking, Matsumura.

	9- KON
	2
	Lee et al. (1971)
	Lee, Kim, Cho.

	10- KOS
	6
	Cho et al. (1955)
	Cho, Kim, Yang, Sun, Woo, Choi.

	11- MAK
	5
	Jones (1899)
	Perlin, Jones, Turner, Mol, Rao, Tian

	12- PHI
	23
	Howard (1899)
	Howard, Otanes, Serian, Morse, Laigo, Sammataro, Andriano, Oliveros.

	13- SIN
	4
	Burkill (1918/21)
	Burkill, Gunther, Kiat.

	14- FOR
	10
	Fan Tsung Deh (1952)
	Fan Tsung Deh, McDonald, Yen, Ho, Kang-Chen, Rou.

	15- THA
	7
	Dennis (1962)
	Dennis, Akratanakul, Burgett, Eyles.

	16- VIE
	5
	Dufour (1902/03)
	Dufour, Masse, Poilane, Stephen.


* No information about beekeeping from LAO, MAC, MON.


Honey and other hive products were used for the production of foods, cosmetics and pharmaceuticals.  Honey wine, honey liqueur and honey vinegar were produced.  Another products such as honey soap, honey powder, honey tablets, honey milk powder & tablets, honey candy and honey preserves with strawberries & pineapple were produced after a study tour to CCH, NIP & Yugoslavia.   A total of 96 honey plants, including agricultural and horticultural plants, wild plants and forest trees, were identified, and 44 of them were evaluated in terms of bee activity, nectar secretion and sugar concentration.  A beekeeping calendar and herbarium sheets of about 100 honey plants were prepared for training purposes.

Beekeeping in Cambodia (CAB):


Wasps and hornets attacking bees in Asia: Vespa mandarina in CAB, CHN, KON, NIP, INI, BUM, THA, LAO, VIE; V. orietalis in INI, PAK; V. tropica, V. velutina & V. cincta in Tropical Asia; V. affinis, in Tropical & Sub-Tropical Asia; V. crabro, V. mongolica, in NIP and all temperate Asia; Vespula leuvisii, in NIP and Vespula vulgaris, in KON., V. jacobsoni is present, acarine absent.

Beekeeping in Chagos Archipelago (CHG):

      CHG in the Indian Ocean, Silberrad (1969) reported about the remotest colonies in CHG.

Beekeeping in China (CHN):


CHN is a vast country with favourble natural conditions, it is rich in honey sources and has great beekeeping potential.  Beekeeping with native bee A.c. has a long history, going back more than 3000 years.  Western bees A.m. were imported early in the twentieth century.  About 5 millions colonies in hives, over 100,000 tonnes honey/year, and royal jelly is over 400 tonnes/year.  Honeybee colonies are used for pollination of fruits, vegetables, oil seeds and other crops.  Education and scientific research in apiculture.  Institute of Apic. Res. of the Chinese Academy of Agric. Sci. was established in Beijing, in 1958.  The Institute is divided into 5 Departments: Bee Genetics & Breeding; Beekeeping Technology, Prevention and Cure of Bee Diseases, Honey plants and Bee Products, Chinese Bee A.c. cerana.  An average beekeeper has only 30 colonies.  In some regions (e.g. Zhejiang Province) 1.5 kg r. jelly is produced/colony/year.   CHN, which is 9.6 million sq. km. in area, contains mountains, rolling hills, great plateaux, huge basins and vast plains.


The most important nectar plants are: Eurya, Eucalyptus, Litchi chinensis, Euphoria longean, Eriobotrya japonica, Brassica napus, Astragalus sinicus, Vicia, especially V. villosa, Citrus, Sapium sebiferum, Ziziphus jujuba, Gossypium, robinia pseudoacacia, Vitex negundo), Meliotus, Medicago sativa, Fagopyrum esculentum, Helianthus annus and Tilia.


In Guangdong “Province there are 220,000 colonies of the Chinese bee, almost all in MH producing 15-20 kg honey/colony/year.  This province has become the main production area for litchi honey. Of the 4 million cultures of Western bees in CHN, the majority are Italian, followed by Carniolians, and Caucasians.  V.j. and T.c. were found in apiaries on S.e. coast of CHN.


Beekeeping is said to have begun about A.D. 500.  Bees were kept in wooden tubs and bamboo cages, and that honey and wax were harvested in late autumn and/or early spring.  As in upper reaches of the Indus valley, a cavity for bees might be built into house walls.  MH were used for A.c. in Manchuria before 1922, and in Guangdong, Fujian, from the 1930’s.  In early 1900’s Caucasian A.m. in MH had been introduced from RUS into Sinkiang and other regions.  In 1910 Italian A.m. were imported from NIP and their use spread in the agricultural areas. In CHN, wooden tubes and bamboo cages are used as bee hives, several frame dimensions are used.  A frame with a height of 220 mm and a width of 385-405 mm is suggested for A.c. CHN, known as the largest honey producer and exporter in the world important role in world honey production and trade.  Honey production in 2000 totaled 253,691 t, 20.9% of world overall put.  About 1/3 of its production is used for exportation.  In 1999, 88,040 t honey has been exported, 25.9% of total world exports.  World honey production is mainly located in Asia (37%).  In Asia, honey producing areas are mostly distributed in CHN, TUQ (63,500 t) and INI (51,000), RUS (50,000 t).  More than 85% of honey in Asia from these 3 countries. In 1999, the quantity of world honey export reached a high level of 339,417 t (t= 1000$), value 424895$ in CHN, 88040 t (value = 79314).  World honey imports was 349,716 in 1999 (value = 45394),m In Asia, from NIP, in 1999, 34,658 t (value = 36,248).  At present, CHN, Argentina & Mexico are the world’s largest honey exporting countries over 60% of world total export.  In 1999, Chinese honey mainly exposted to NIP, 36.3% of whole export (31,647 MT, value 28.723).  CHN occupied international honey market mainly by more quantity and lower price.


During nectar flows from Locust (Boinia pseudoacacia) and chaste tree (Vitex negundo var. heterophylla) a significant relationship was found between the ratio of population to brood (RPB) and r.j. production.  R.j. production increased with increment of brood ratio.  CHN is the biggest royal j. production country in the world.  Adjustment of the RPB can affect royal jelly productivity greatly and is one of the key measures in managing honey bee colonies.  The RPB, the bees weight (kg) to brood (full frame) was proposed to study the relationship between r. jelly production and colony consumption of bees and brood in the colony.  When the RPB was less than 0.3, there was an over abundance of brood being nursed in the colony and little r.j. was produced.  When the RPB was in the range of 0.3 to 0.6, some r.j. can be produced, when 0.6-0.9, production was high.  When more than 0.9, production was the highest. Comb-honey is a kind of natural honey which storage in the bee cells and all is real naturally, Beijng comb-honey is designed based on the bee biology characteristics, fitting the natural behaviour of bee is its most peculiarity.


Beijing is located in the north of the North CHN plain which occupy 38% areas the others are mountain area.  Average height above sea level is 800-1000, max. 2303 m.  It is a typical region of warm, semi-humid and monsoon climate.  The major nectariferous plants in the city are jujube, achaste and locust.  The major pollen plants are corn and chestnut.  Sedentary and short distance migration beekeeping can be conducted.  A technology to get high quality and high yield of honey & r.j. is used.  This not only brought great social and economic results, but also won the second prize of Agricultural Technology Spreading in Beijing. Kirin Province “The Home of Honeybee” lies in the north-east of China-Non-polluted, high quality products from rich, wild bee pasture, in the district of the Chang-bai Mountains.


There are 400-500 natural bee plants which bloom from April to August and 500000-600000 colonies moved to mountains in this period.  Honey output is 10000 tonnes, r. jelly, 40 tonnes, pollen 600 tonnes and bee pupae 500 tonnes per annum.  The Bee Product Factory in Kirin Province Apicultural Science Research Institute is located on the shore of Feng-Mian Sang Husa Lake.  Dr Xu rong Xiang developed an ointment for the treatment of burns, it contains honey, sesame oil & some herbal ingredients. In 1999, CHN is the first producing honey country 180,000 metric tons.  Chinese exports in 1999, was 80,000 tons.  The largest markets for Chinese honey are NIP, USA, Belgium & Spain. Recent estimated number of A.m. colonies, 4,000,000.  In CHN, reports (FAO 84), production of 20 kg honey/colony/year using standard 10-frame hive whose from dimensions are similar to Dadent hive.  In 1982, CHN produce 137,000 m.t. of honey, net exports 65,000 m.t. honey.  Beeswax production, 12800 m.t.  Several Asian countries, are among the world’s largest producers of r.j.  In CHN, the province of Taiwan concentrates much of its beekeeping efforts on r. jelly production, and produced 120-150 tonnes in 1977.  CHN produce about 400 tonnes/year, with an average of 500 g r.j./colony.  The product is sold to USA, NIP & countries of southeast Asia (FAO, 1984).

Beekeeping Journals  in CHN, people’s Republic of Zhongguo Yangfeng: Institute of Apiculture of the Chinese Academy of Agricultural Science, Xiang Shan, Beijing, CHN.


FAB, EFB, Sac brood, chalk brood, nosema, amoeba, bee louse, V. jacobsoni, T. clarea and acarina are present. Beekeeping with A.c. has been practiced for 1000 years in CHN or NIP and for 2000 years at least in INI.


In CHN, where A.m. has been introduced, local A.c. have survived better and remained dominant in hill areas.  Of the 4 million colonies of bees in tropical and sub-tropical CHN, one million are A.c., which kept in MH and can produce 20 kg honey/colony/year in non-migratory beekeeping.  A.c. in CHN begins its foraging activities at lower temp. than A.m. (8°C).


Nearinfrared reflectance spectroscopy (NIRS) is a possible means for rapid measurement of moisture & sugar content in honey, or physico-chemical properties of honey & evaluation of the honey quality.  A plastic queen egg-tay controller was widely used in apiculture.  It provide brood combs for r. j. production. The curative effects of propolis in the treatment of diabetes was studied, effects of propolis on lowering the blood sugar and blood fats levels and also period ontitis and oral cavity fungal infections.  Clinical treatment of systemic sclerosis, without any negative (adverse) effect on the kidneys & liver functions. “Fengzhen” is a medicine prepared from bee pollen & propolis etc.  It contains a lot of flavons, terpens, enzymes, trace elements, vitamins, etc.  It has a high dis-infecting effect and can soften blood vessel, improves blood circulation, prevents and cures the complications of diabetes. The amount of hormones in r.j. is about 0.8 ug/100 g royal jelly.  the majorities of entomological hormones are prothoracotropic hormone (PTTH), molting hormone (MH) and juvenile hormone (JH), etc., also sex pheromones such as estradiol. The Chinese Journal of Bee Nectar and pollen of China” By Xu Wanlin, 1993, 533 pages.  “Apiculture in China” by Chen Yaochun, 1993, 180 pages. In the Cenozoic Era, there were many bee populations in forests, mountains and forest grasslands, and men were collecting honey and other bee products (eggs, larvae & pupae) from the hole in the tree and grottoes easily.  Due to the primitive plunder-type collection of bee products by man, the wild bee products were reduced gradually. Beeswax TRIA (C30), usually co exists with C26 and C28, was extracted in large quantities from natural beeswax.  It was found in CHN & INI and many other countries that apply beeswax TRIA to agriculture made manifestly economic results.  In CHN, both extracted and synthetic TRIA has been applied to many crops in 2,700,000 hectares in 20 or  more Provinces, cities and regions.  Besides, TRIA is also applied in forests and flowering plants as well as plant tissue culture.

Beekeeping in Hong Kong (HOK):


T. clareae was found in the (PHI) on adult A. mellifera, and on larvae & pupae.  V. jacobsoni was found in brood cells of A. cerana in Java & MAK, and of A. mellifera in HOK and also on adult of A. mellifera.  V. jacobsoni, found in honeybees in SE Asia, is redescribed with diagrams, Euvarroa sinhai, a new species from INI and parasitic on honeybees, is also described.  Paper includes a map of the Old World showing the distribution of 17 subsspecies of A. mellifera & A. cerana, and also the physical features (deserts & mountains) which have constituted barriers between subspecies.


Some details on biology and behaviour of the 3 Asiatic Apis species are included, with emphasis on colony defence and reactions to alarm substances that are effective on A. mellifera.  Isopentyl acetate and 2-heptanone alarmed all 4 species.  Isopentyl acetate was associated with sting glands of all species, but 2-heptanone was found only in A. mellifera.  Smoke reduced the antagonism of all species & caused A. dorsata to abandon its nest.


“Sea Honey Limited”, Hong Kong, Produce 1) Mother Chrysanthemum Honey & Cleanser (Ingredients: Mother Chaysanthemum Extract, Herb Extract & Pure Honey).  It helps to expel heat and toxin, protect the liver and strongthen the eyes, slake thirst and promote the secretion of body fluid, incuring acne, galling scabies, hot and galling eyes, headache and dizziness.  2) Snow Flower Honey & Cleanser (with r. jelly and Mulberry Leaf Extract) A mild product which expels heat and keeps the skin healthy.  Regular consumption promotes metabolism, restores skin bounce and shine.  It helps to cure nasal allergy, sore throat, constipation, intestinal and stomach diseases, hepatitis, lung dryness, skin inflammation, etc. 3) Goat Gall Honey (Ingredients include Crude Gall of Goats from Xinjian of China, Royal jelly Ballon Honey, Herbs Extract and Crude Drug such as cordate Louttuynia, concha merotricis sea cyclinae, etc.).  This product is good for people suffering from asthma, phtiegamtic conghing, tracheal allergy, bronchitis and pertussis.  Regular noruish the lung.  For external use, it can cure erosion of mouth corners.  It is an essential health food for every family.


EFB, AFB, nosema, acarine, V.j. and T. clarae are present. The first report of the utilization of A.m. as an alternative host by V.j. was reported in HOK in 1962. In 1982, net honey imports, 898 m.t. HOK produces r.j.  The whole sale price at the beginning of 1985 was about US$ 100/kg.

Beekeeping in Indonesia (INO):


INO is the fourth largest population country in the world and consists of 1700 islands.  One of the islands, is Sumbawa island and Lambox island, part of NTB province, are the main honey producers of INO.  Darkred & white honey from Sumbawa.  The w. honey from Sanggar, Bima regency around the forest of Tambora mountain and d. honey in 3 regencies, sumbawa, Bima & Dompu 2,366 colonies produce 61,8351 honey (average 101/colony) in a 2,413,5 ha of the big forest.  Sumbawa island consists of 9.654 hectars of forest.  Bee forage consists of Schoutenia ovata, Legerstromia serciosa, Scleicera oleosa, Pterospermuna vavanicum, Duabanga moluccana, Tamarindus indicus, Terminalia, Mangifera indica, Tecton grandis, Vitex pubescens, Eugenia jambolana, Planchonia validae, Angelhardia, Nuclea, Calophylum inophylum, Bambusa, Lamtana, Zizipus jujuba, Dalbergia latifolia & Aleurites.  A cerana colony hanged its nest on the trees; Ficus tetrameles nudiflora, Lagerstromia speoioca, T. indicus, D.moluccana, S.oleosa, S.ovata, Gremia koordersiana, Protium vavanicum, Artocarpus glaucus.


The main goal of beekeeping is training, research and producing special honey without destroying the forest.  The scheme of adjusted to the rural socio-economic conditions in the southern part of central java is now developing.  Honey yield is still low (5.1/colony/year).  Beekeeping should have very good prospects to be implemented in developing rural areas in the future.  Mr. Sukartiko reported about destruction of A.d. by HH and described his work in promoting beekeeping with A.c. in hives, in INO.


A project (INS/85/008), Beekeeping for Rural Development, for 3 years, to establish a research, training and demonstration centre and two queen rearing stations, and to develop cooperative marketing of honey and other bee products. It is known that INO has the most diverse honeybee species in the world.  A.d. is one of the seven indigenous honeybees of INO.  A.d. is the main honey producer in INO, especially outside the Island of Java.  Two subspecies of A.d. are found in INO namely A.d. dorsata which found all over INO except Sulawesi, and A.d. binghami which found in Sulawesi and its surrounding islands.  In some parts of INO honey collectors have been practicing traditional techniques to entice A.d. colonies to artificial nesting sites.  On the island of Belitung this technique is called “Sunggau”, in Lake Sentarum, West Kalimantan it is named “Tikung”, and in an area close to Poso Lake, Central Sulawesi, it is called “tingku”.  The principles of these three techniques are similar.  The difference among them are the condition & the topography of the place were they are built, and the way they are erected.  “Sunggau” are built in dry places with flat topography, “Tikung” are built in wetland areas, and “Tingku” are built in hilly areas.   sunggau are erected with the support of one or two branches of a tree which act as poles, whereas “Tikung” are erected with the support of two branches of a tree.  Tingku, are erected without any support but are inserted into slopes.


The colony of A.d. in Belitung is considered to be different population than that in Sumatra (proved by morphometric analysis).  The number of colonies are becoming smaller to day.  It might affect the habitat of Belitung in the future due to reduction of the pollination, thus reducing plants diversity. A.d. can be found in almost all of the Indo-Malayan region from Indus river in the west to PHI in the east and in parts of INO through the Kai island below Irian Jaya.  The trees that often nested by A.d. are called bee tree.  One bee tree can be nested by more than 100 colonies.  The build a single comb under roofs, bridges, or walls of buildings.  In some places it was practice to use a rafter (artificial brach).  The dorsata honey production is in the high proportion, about 60% in INO.  In Sumatra, it is reported that the bees are present in a rain forest area.  Even some colonies nested in nearby villages as in rubber and coffee plantations.


The migration of dorsata colonies is important, because their flight could be long distance.  They migrated from mangrove area to the mountain area in Riau province.  it depends on the blooming season of the trees in the forest.  It is more important to a small island such as Belitung where it was reported as a potential honey source in Sumatra.  When their migration is by flight over the seas, the colonies on certain islands can be preserved for a long time.  The Belitung and Sumatra populations are well within the range of other dorsata samples from THA, PHI, PAK, NEP, Borneo and INI.


In INO, A.c. lives every where, and can be freely caught from the wild & early cultured.  Unfortunately, not many people understand how to keep the bees properly.  A.c. beekeeping can constitute an alternative income source as well as prevent forest dependent people from exploiting forest resources.  Planted with Calliandra calothyrsus, Sesbania grandiflora, and Acacia mangium, the community forest of such size can create a unductive environment for A.c. to produce honey optimally.  Peruma Perhutan (PP) covers the entire state owned forest in Java and Madura within the Province of West, Central, east Java and Banten, P.P. is changed with the service for social welfare and profit eaming simultaneously based on the business economical principles.  P.P. has many programs that are agroforestry, sericulture & apiculture.  P.P. manages the beekeeping activity for rural development.  Forest serves its activity as the be forage and apiary area.  P.P. is the forest owned state corporation which manages the forst resources based on Teak (Tecona grandis). P.P. introduced the beekeeping program with A.c. officially in 1974.  Since the A.m. was introduced, we also try to share with people.  A.c. traditionally has been kept in the hollow log or let them hung under the roof.  People got the honey about 1 kg/colony/year.  When the Calliandra challothyrsus (red calliandra) was introduced as rehabilitation plant, it made more produced honey. It can be collected about 5 kg/colony/year.  It was started in Sukabumi, West Java, which today acted as beekeeping subcentre namely Gunungarca.  In early decade of 1980’s, Central Java was discovered the best honey sources namely Kapok Randu (Ceiba petendra) which today acted as beekeeping subcenter in Pati namely Regaloh. The Government of INO Agency for the Assessment and Application of Technology as embarking on a national development programme to support small-scale beekeeping industries in INO.  AAA, 2nd Conf., Indonesia, 1994.  Making Forest Policy Work”, Feb., 1998, Bogor, INO.  V.j. regularly infest A.c. colonies, they built up a balanced host-parasite interrelation.  This because during their long evolutionary process in A.c. colonies, the growth of Varroa populations is restricted to the time when drone brood is present.  V.j. cannot reproduce in worker brood, while at reproduce in drone and worker brood of A.m.  A hollow stick can be made into a simple queen cage,  stics made of leafrib from Metroxylon transform this plant stem into an elaborate cage.  Traditional honey & wax collection from A.d. in west Kalimantan. Mass flowering in Danan Sentarum National Park (DSNP) from Dec. to Feb. Nests of A.d. have traditionally been exploited to produce large volumes of honey and wax for trade.  HH are well known in many areas of Asia where they climb steep clift, or ascend tall be trees using hand-made ladder and local tools.


In 1980 the existence of managed honey and wax collection from this bee was confirmed to be still a common practice among beekeepers in U Minh, S. VIE.  References and early notes confirmed that a special system, referred to as rafter beekeeping had existed for more than a hundred years.  An old Dutch reference from 1851 on an expedition to kalimantan reported the existence of a similar management system for honeybees locally called “tikung” beekeeping which was later described in more detail.  As in U Minh, the bee management system described for Kalimantan occurred in an area of submerged forest, with a lack of tall trees (or rock faces) on which bees could build their nests.  The project staff of the DFID Danan Sentarum Conservation Project are active since 1992.  Several studies have described the local honey and wax business, on which a “Community Based Income Geneating Programme” was designed.  Around 20 species are important for honey production.  Tembesu, (Fogrea fragrans) is used for making “tikung” or honey planks from masung (Syzygium claviflora) and tahuny (Carallia bracteata), the most popular honeys are obtained.  Also, Syzygium, Barringtonia actitangula, Shorea balangeran, Homalium caryophyllaceum, Syzygium, Syzygium ducifolium and Vitex pinnata.  Superior honey produced from Eugeissona ambigua.  Honeys from putat, Kawi & tima tawang Crudia teysmannia are known for their bitter taste and therefore less favoured a ‘lalau’ oz bee tree in the rainforest area that surrounds the lake region, from 10 to 200 A.d. nests can be seen hanging from branches at 16-30 m high.  A nest of 6 kg of honey gives about 0.5 kg of wax.  The Tikung technique is used to collect honey through the ‘lalau’ system.


From 40 bee hives A.c. wild were the proved, only 15 bee hives not swarming and production of honey was evaluated.  Information about beekeeping and the use of its production must be enhanced beside training courses and with the participation of the chiefs of hunters, because they are the decision makers of their community. Beekeeping for honey production has long been practiced in INO in old hollow logs.  MB introduced in the 1920s by the Dutch, through agricultural field officers in the Island of Java.  Since 1972, the beekeeping movement was revived, by the Indonesian.  Pramuka Youth, using A.c. and imported A.m. from New Zealand which produce more honey than A.c. several beekeeping centres were established by the Pramuka, and in 1974 the state owned forest enterprise in Java, Perum Perhutani, became interested in introducing beekeeping activities in communities near or within the forest area.  Beekeeping is the nearest addition to these community development programmes aiming at producing high quality food, providing employment, and indirectly pollinating Agricultural crops in the vicinity.  V.j. & T.c. are present.  NBC was supported by FAO/UNDP through the project No. INS/85/008/A/01/12. Since 1974, Perum Perhuteni has been dealing with Beekeeping to maintain the rural welfare.  Other Indonesian Institute are handling the beekeeping activities.  NBC has the functions of: trainings education, extension, information, engineering and processing of the products.

Beekeeping in Japan (NIP):


In NIP, A.c. is considered the most attractive species because of its gentle behaviour and resistance to varroa, but only a few colonies can be kept in one place, because of their short foraging range.  A floral calender for NIP was prepared.  No honey source blooming between early winter and early spring, so that bees probably have to be fed during the winter.  It is reported that about 2500 A.m. infected colonies by AFB are burned in NIP every year.  Terramycin (oxytetracycline) is sometimes used for control of AFB in NIP despite the fact that honey containing residues of antibiotics is prohibited for sale.  With a view to preventing AFB and other bee diseases, NIP subsidizes ethylene oxide fumigating equipment. A.c. is able to defend itself against attacks by the giant hornet, V. mandarina, the worst enemy of A.m. colonies.  Twenty giant hornet can seriously damage an A.m.colony in 2 to 3 hours.  Recent number of A.m. colonies was 320,000.  In 1982, honey production 7000 m.t., net imports 28,000 m.t. & beeswax net imports 533 m.t.  A report from NIP (FAO, 1984), states that migratory beekeepers cannot wait until their honey is completely ripenned.  Accordingly, the country’s standard for domestic honey calls for 23% moisture, while imported honey may not contain more than 21%.  This difference is designed to protect the national bekeeping industry.

Honey production and producer prices by plant source (Japan, 1979).  Source (FAO, 1984).

	Plant source
	Production (MT)
	Price (Yen/kg)

	Cines milk vetch (Astragalus)
	2500
	958

	Orange + horse chestnut
	2200
	667

	Linden
	1300
	208

	Clover
	400
	667

	Black locust (Robinia pseudoacacia)
	300
	833

	Miscellaneous
	800
	333


Honey standards and legislation are found in NIP & RUS.


Honey was also harvested in TB without killing the colony. But in NIP vacant varies or wooden boxes were used as hives.  Even supers were used, with sometimes as many as five boxes placed in a stack. A Book “The Bee’s Time” By H. Watanabe (1997) Published by APIMONDIA 61 pages.  A book for our health, for the environmental health and for the improvement of the world food supply. AFB, EFB, Chalkbrood, Nosema, V.j. are present. Bears: the brown bear (Ursus arctos) in Asia & NIP.  The additional bears are pests of bees in both feral nests and beekeepers hives in Asia.  These are the honey bear (Melursus ursinus, the Asiatic black bear (Selanarctos thibetanus) and the Malayan sun bear (Helarctos malayanus).


Japan Bee Acupuncture Study Association was established in 1979.  Direct use of sting apparatus of A.m., which is taken out by forceps, to treat skin of a patient very lightly without pain to the patient.  This improved technique is extends into KOS & CHN and Inter. Conf. of Bee Acupuncture was conducted in Tokyo, 1997.  This therapy is good for neuralgia, and rheumatism & for stiffness of muscles.


The 30th Inter. Beekeeping Congress took place in Nagoya, NIP in 1985, for first time in Asia.  Also, first session of beekeeping in developing countries, and in tropical countries in Asia, Africa, South America & the Pacific.


Each year over 100000 colonies of A.m. are used, for pollination, by Japanese farmers.  7.5% of colonies used for pollination of strawberry in greenhouses.  Treatments combining apitherapy with acupuncture is of special merits, in NIR. The hive bee native to NIP is A.c., but commercial beekeeping in NIP is with the introduced, western hive bee A.m., which infested by V.j. Beekeepers use both fumigation and smoke treatments to control varroa. Vespa mandarina attacking honeybee colonies.  A.c. japonica can control attack from predatory hornets Vespa simillimax xanthoptera.  From July to Oct. hornets are found near colonies.  They forming a ball with 46°C temp. inside, around the hornet till its death.  This is the first reported example of defence by heat production in poikilothermic (cold-blooded) animals.


Formation of the Asian Apiculture Association, with its Administrative centre based in NIP at the Institute of Honeybee Science, Tamagawa Univ. Administrative Office of AAA: Institute of Honeybee Science, Tamagawa University, Machida-Shi, Tokyo, NIP.  Vespa mandarinia attacks honeybees in the autumn. Five loggers in Iwate Prefecture on northern Honshu licked honey from some old honey combs they found inside a hollow log and suffered symptoms of severe poisoning.  Honey was found poison from wolf’s bane, Aconitum napellus, a flower of the buttercup family that contains dangerous alkaloids.  Propolis researchers Association, was established in Nov. 1997 (240 member companies). It is hoped that the PRA will soon be acting on an international basis.  Consumption of propolis has increased rapidly over the last 10 years in parallel with the advances of research into propolis. XIV Inter. Cong. of Inter. Union for the study of social Insects, July-Aug. 2002, Hokkaido Univ., Sapporo, NIP.


In Asia, apiculture using domestic honeybee A.c. etc. has been recommended especially since the outbreak of a parasitic mite V.j., in the introduced honeybee, A.m. colonies Unusual attraction of the Japanese honey bees A.c. japonica, to flowers of an oriental orchid, Cymbidium floribundum, promoted us to examine the pheromone chemistry in A.c.. j. and also other honeybee species in Asia.  Pheromone gland chemistry of several domestic honeybee species in Asia, B.c.j., A.c.c., A.c. indica, A.c. himalaya, A.d., A. laboriosa, A. andreniformis.  Worker honeybees were collected in KOS (Acc), NEP (Ach, Ad, Al), THA (Aci), FOR (Acc), VIE (Acc, Ad, Aa) and NIP (Acj, Am).  Pheromonal glands (Nasonov, Sting and mandibular glands) were excised or pulled out and extracted with ether.  Domestic honeybees in Asia utilize different sets of chemicals as their Nasonov and mandibular gland pheromone from those of A.m..


In NIP, a piece of wire or nylon netting (10-15 mesh) is placed completely across the top of the frames in a hive as a propolis collector.  The total yield/hive in the active reason is quoted as about 50 g.  Japan produced 24 tonnes in 1978 and imported a further 99 tonnes of r.j.  Institutions and Libraries: Branch IBRA Library for Eastern Asia: Institute of Honeybee Science, Tamagawa, Univ., Machida-Shi, Tokyo 194, NIP.


All species of honeybees in the world except A.m. are native to Asia, and TB based on the diverse fauna and flora which have been unbroken since ancient times is still carrying as an important part in rural economy or as cultural tradition in the region.  In present, in 1998, only countable journals were published in GHN (in Chinese), KOS (in Korean), INI (In English), NIP (in Japanese) and VIE (in Vietnamese).  One in Hebrew from ISR has been closed in 1998 because of financial problem.  No journal exclusive to beekeeping was available in PHI, THA, AAA has published a new beekeeping journal “Asian Bee Journal” in 1999, in English.

Beekeeping in North Korea (KON):


Meliferous plants on peaktu Plateau of KON were described.  A test on 117.6 kg of honey harvesting from each bee colony of the Liphen Production Co-operative in the Province of Diagan (Korean People’s Democratic Republic).  Beekeeping conditions, with details of equipment for over wintering queens were described.


For ages, colonies of the oriental honeybee A.c. have provided mankind with honey and beeswax, as well as furnishing invaluable service in the pollination of agricultural crops.  The bees range of distribution is far greater than those of A.f. and A.d., it is found throughout the tropical, sub-tropical and temperate zones of Asia, occurring in the Indian sub-continent and SRI in the west, through southeast Asia, to INO and the PHI in the east.  Further north, it is found in the southern former USSR and CHN, through the Korean peninsula to NIP.   In KON, A.c. are kept in upright, hollowed out logs.  The logs are protected against rain with a cap of straw or a plastic bag.  Honeybees are also kept in a stack of small boxes, each 10-15 cm high.  The beekeeper can then slice through the combs and remove the upper most box, as if it were a honey super. sometimes of frame hives are used for A.m. and TH for A.c. for example in KON and in THA, AFB & EFB present.  A.c. in the Eastern Asia is found throughout tropical & temperate Asia, including KON, CHN and NIP.

Beekeeping in South Korea (KOS):


KOS currently imports annually about 37,000 packages of bees from Australia & New Zealand.  Colonies are used for pollination in glasshouses and orchards.  They are destroyed by environmental pollutants: insecticide spray and polluted water.  

Melliforous vegetation, 252 species of honey plants have been identified.  Total annual production of honey, 10,000 tonnes, most (80%) is black locust, Robinia pseudacacia honey.  Honey flow: 5 May-5 June.  The beekeepers move into the mountains during the second two weeks.  there are 300 beekeepers on Cheju Island, a famous district for oilseed rape honey ‘Yuchegul’, currently most of sold honey is delicious mixed flower honey ‘Chaphuagul’.  Tangerine honey ‘Milgamgul’ is equally declicions.  All of KOS tangerine, are grown on the south side of Cheju Island.  Pollination of tangerines by bees is very important.  Castanea pubinervis, chestnut honey, with unpleasant small and would not be marketable in other countries, but in KOS is good for digestion.  Honey from milk vetch Astragalus sinicus is harvested.  Taegu City is the center of beekeeping.  Honey is a health food which will marketed in ‘Harubang’ honey pots-shaped.  Royal j., Total annual harvest: 26 tonnes Pollen, Total annual harvest 159 tonnes.  Pests Predators & Dis., T.c. has been introduced from CHN & Melittiphis alvearius from New Zealand with imported package bees.  AFB, EFB, chalk brood, nosema, sacbrood, V.j. & V. undenwoodi are also present.  Beekeeping Association, The Korean Beekeeping Association has over 4000 members and employs a staff of 17.  AAA Chapter, from Ins. of KOS Beekeeping Sci. & Kor. Bee.  Association.  Research: College of Agric., Seoul Nat. Univ., Suwon, Dept. of Agric. Biology, Chung-Nam, National Univ., Taejon.  Journals: The publishes a monthly newsletter. During 1992, Total number of colonies 600,000 Beekeepers 40,000.  Traditional Korean log hive used for A. cerana.


A.c. was introduced into KOS more than two thousand years ago.  Annual honey production by A.c. reaches up to 500 M/T.  In 1998, about 300,000 colonies of A.c. are being maintained by 23,000 beekeepers.  Their colonies are concentrated in mountains, 236,000 colonies in Mt. Chiri and 28,000 colonies in Mt.  Sulak.  Korean forest ecosystem provides good condition for managing A.c..  The major honey plants for A.c. are as follows: Salix gracilistyla, S. purpurea, Akebia quinata, Prunus sargentia, Rhododendron meuronulatum, Tilia amurensis, Rubus coreanus, R. cratnegifolius, Castanea crenata, Lespedeza bicolor, Katopanox pictus, Aster yomena, Fagopyrum esculentum, Rhus coninensi, Zanthoxylum schinifolium, Impatiens textori, Allium thunbergii and Youngia denticulata.  Honey production colony is somewhat low, 1.5-4 kg.  Regular and intensive education programmes for A.c. beekeepers and selection of new honey plants should be needed.


V.j. was detected in 36 of 43 examined apiaries, showing a maximum number of 205.7 mites/hive.  Maximum population between Aug. & Nov.  T.c. infected most apiaries in Cheju Island which is in subtropical zone in KOS and it was found in 19 of 43 apiaries, showing max. number of 146 mites/hive.  T.c. is not able to over winter in KOS.  The apiaries except those in Cheju Island was supposedly be infested due to a seasonal hive-moving for honey production.


The record from AD643, of an attempt by a Korean Prince to keep bees in NIP.  The TH is an upright log, but in Zanra-nando Province a hive was built up from selections of a hollow log, they were piled in a tier, and added to as the colony grew.  A.m. colonies are generally more productive than those of A.c. where forage is abundant, and the development of beekeeping with A.m. in NIP, KOS, CHN and northern THA is based on this finding.


“Yasaeng Beekeeping Supplies”, Korea Beekeeping Association, since 1974.  Seo-Gu, Kwang Ju. Korea, Yasaeng Royal Jelly, a new method of national royal Jelly produce in the 21st Century (37th Apimondia, 2001, Durban, S. Africa).  AFB, EFB, sac brood, chalk brood, Nosema, V.j. & T.C. are present. In 1982, there were about 170,000 hives in KOS, of which 84 were A.c. indica, and 16% A.m. currently the KOS has about 400,000 hives of which 70% are A.m. and 30% A.c.i.  AFB is very common in KOS, it cause very serious damage.  Varroa is reported to cause losses of 30% to 40%.  In temperate countries such as KOS northern,  CHN, NIP & AFG  where there is a natural break in brood rearing in the autumn, chemical control of the mites is practiced.  Recent estimated number of A.m., 280,000 colonies.  Success in KOS, CHN & NIP concerning introduction of A.m. colonies.

Beekeeping in Laos (LAO):


LAO still retains 65% of its land area covered by forest. The population is low & villages are so scattered.  The main activity of rural people is shifting cultivation (slash and burn agriculture) but the main source of income is from bee products.  Beekeeping & H.H. are practised in most of the country but the main area is in Sekong Province in the south, near the border with Kampuchea and adjoinning VIE.  In most parts honey is collected from colonies of A.c. & A.d. nesting in the wild, without any management. 


A special technique of “tree beekeeping” totally different from traditional beekeeping in other Asian countries, is widely practised in Sekong Province.  Instead of making hives, beekeepers simply from holes in the trunks of forest trees.  Bees occupy the holes and build their nests, and subsequently all the combs with brood and honey are collected by the beekeeper. Honey is the main income source.  Beekeepers sell most of their honey, some people use it as medicine, others to sweeten tobacco.  Sometimes honey is mixed in the local alcohol and used infestivals.  Wax cakes and candles are sold in Laos market.


Bears are the main honey and bee predators.  Red ants are serious enemies of bees.  Wasps eat the bees.  People also eat the wasps and their brood and if they find a wasp colony they take it using smoke.

South-East Asia BAN, BUR, MAK, SIN, INO, THA, CAB, LAO, VIE and PHI.  Beekeeping is relatively new throughout most of this large region.  Movable-comb top-bar hives are used in VIE, and perhaps this had its origin in CHN.  Beekeeping in South-East Asia was from a hundred years ago, and in a few countries beekeeping is quite recent.  Two islands where traditional beekeeping with A.c. are Samui & Bali in INO. V.j. is present.

Beekeeping in Macao (MAC):


Net imports of honey in 1982, was 50 m.t. (official data).

Beekeeping in Malaysia (MAK):


In MAK the full potential for honey production in rubber plantations is as yet untapped.  Coconut offers a nectar source for 10 months of the year, and here provides the basis for profitable A.c. beekeeping.  the Malaysian Bee Research & Development Team of the Universiti Pertanian Malaysia is led by Dr. Makdzir Mardan.  They developed one of the most successful and achieving centres of bee research within Asia.


The meeting for Asian bee scientists was held in MAK, Aug. 1992.  The workshop was made possible with financial support from IDRC (Canada).


Tualang, the bee tree, Koompassia excelsa is a home of A. d.  The opening event of the “Tropical Bees and the Environment Conference”, held in March in the forst of northern Peninsular Malaysia, was by HH which takes the opportunity for plunder.  The whole operation is run by the group leader Pawan lebah, “the honey doctor”,  About 130 colonies then the tree is home to over 5 million bees.  March is the end of the HH season in this area.  The event was well supported with people from over 30 countries participating.


Book “the Apiatic hive bee: apiculture, biology and role in sustainable development in tropical & subtropical Asia”  edited by Peter Kevan, Ontario, Canada (1995), 316 pages.  This book has evolved from the Proceedings of a conference had in Malaysia in 1988.  Papers by 37 authors cover a wide range of aspects of Asian beekeeping.  The book is attractively illustrated, and good value.  A Book “Tropical bees and the environment”, edited by Makhdzir Mardan, Abdullah Sipat, Kamaruddin, Mohd Yousoff, Ruth Kiew and Mohd Mathieu Abdullah, BEENET Asia, Serdang, Malaysia (1997), 308 pages. Symposium on takeholders of the Giant Honey bees” March 2002, Pedu Lake. APIMONDIA, being a global NGO, should play its role to prepare a fair global representation on the issue of imposing environmental standards for R & D funding and the development of equity stake on copyrights and patents of genetics related to the bee flora and fauna between developed and underdeveloped countries.  Apimondia can be practice in coordinating and interactive international relations on conservation of bee bidiversity and cultural erosion of TB in many developing countries.


The Western honeybee A.m. has a wide natural distribution which includes the continents of Africa & Europe.  Within this territory A.m. is the only honeybee species. A.m. populations adapted to cool temperate Scandinavia (A.m.m.), total semi arid climates (A.m. syriaca) in the Middle East, or in the oasis of the Sahara (A.m. Sahariensis).  Altogether about 20 Subspecies or races of A.m. are found.  Natural hybridization among them is present.  The natural situation in Asia is different.  At least 7 species are found, 3 cavity dwelling species: A.c., A. nuluensis & A. koschevnikovi, 2 species of giant bees: A.d. & A.l. and 2 dwarf bees: A.f. & A. andreniformis them does not occur.  A.c., A.d. & A.f. have the largest natural distribution and areas with 3 sympatric Apis species are most common in South east Asia, and also in their research report in SRI.  Also, observations from Sabah (North East Borneo), where not less than 5 species, A.c., A.k., A.n., A.d. & A.a., are found within a radius of less than 10 Km.  A lack of biological basic information on honeybees from most parts of Southeast Asia becomes evident.


One of the untapped resources from the vast area of rubber plantations in MAK is nectar and through beekeeping activity, honey.  Honey harvesting from rubber may be carried out at the peak of nectar flow and harvesting twice during the flow ensures optimum yields.


In MAK, there is a keen demand for local honey due to the belief that fresh honey has medicinal value.  Honey is often adulterated with palm sugar (Jaggery) and with cheap foreign honeys.  Coconut plantations are the most important honey producing areas in MAK.  The pollen spectrum of Malaysian honeys can be used to identify the flora resources foraged by A.c., and whether the honey is from coconut, starfruit or rubber growing areas.  In addition, the predominance of coconut pollen in honey from coconut growing areas means that this honey is unifloral.  Determining the pollen spectrum is an effective method of distinguishing cheap foreign honey from local Malaysian honey.


Wasps & weaver ants are common pests in beekeeping areas throughout W. MAK. Weaver ants are common in coconut plantations and fruit orchards.  Wasps problems are found during rainy reason (Aug.-Sep.).  In NIP, the giant hornet, Vespamandarinia, is a serious) predator of colonies. Two species of wasps, V. tropica tropica & V. affinis indonesiensis are observed and the second is more common.  The use of glue can help farmers to overcome the re-application problems of engine oil, and it ensures better prevention of weaver ant attacks.


E. Crane (1989) reported that, Egypt, holds the world’s longest known record for keeping bees in hives and harvesting honey from them-4500 years ago.  At the A.c. meeting in MAK last Feb. 1988, the history of beekeeping with A.c. in Asia, this goes back ony one third as long as for Egypt, to about AD 500.  In 1876 (or early 1990s) to present, introduced A.m. beekeeping in HH.


Several rock paintings of A.d. were found in Asia (SRI), INI.  In 1980, E. Crane found links between beekeeping with A.c. using horizontal clay hives, and beekeeping with A.m. in Ancient Egypt & Greece.  Between 1420 & 1470, however, Kashmir was ruled by Zain-ul-Abidin, a Muslim who introduced craftsmen from Middle East, including Egypt, probably via the Indus Valley.  A first-hand account of beekeeping in Kashmir in 1819-20.  TH are laid on shelves in the thickness of house walls, any one house having upto 20 or more, a flight hole is provided for each hive through the wall, and honey is harvested from inside the house.  keeping colonies in house walls is reported in parts of northern INI, in the valley of Swat in NEP, in PAK and in AFG, and in TUR.  A.c. which kept in clay pots and gourds in Baluchistan (PAK) taken to Iran by man, and A.c. was found in mountains of northern Khorassan.


Honey collecting from colonies of the Asiatic giant honey bee A.d. is a risky but well-known traditional pastime amongs the rural people of Penisnular Malaysia.  Malays, being Muslims, believe strongly in the medicinal value of honey, as this is tated in the Koran.  Most A.d. honey collectors in MAK are involved in collecting honey from Tualang bees.  Many of the honey collectors in MAK are basically farmers who involve themselves in rice, rubber, or fruit tree cultivation.  A cost-benefit analysis of the honey-collecting profession shows that there is a high net return on the labor costs from this activity. Beekeeping provides rural people in developing countries with sources of income and nutrition.  It is a sustainable form of agriculture which is not detrimental to the environment, indeed it provides economic reasons for the retention of native habitats. At least three honey bee species are native to Asia and all are exploited by man.  Two of these, the little honeybee, A.f., and the Giant honeybee, A.d., cannot be kept in hives as they nest in the open air, on a single comb.  The little honeybee usually builds its small comb (about 25 cm in diameter) hanging from branches within bushes, while the Giant honey bee surpends its much larger combs (around 1 m in diameter) from tree branches and over-hanging ledges on rocks and buildings.  Man obtains honey crops from both species by plundering their colonies (HH).  The nest of A.f. yields perhaps 1 kg per season, while, A.d. may well contain 50 kg of honey.


Throughout Asia, from Gurung tribesmen in Himalayas, to mangroved wellers in the Sundarbunds of BAN and rain-forest people in MAK, indeed wherever A.d. is present H.H. have their own customs & traditional methods handed down through generations.  The third species A.c. is known as the Asian hive bee and can be kept in a hive.  It is similar to European A.m., but smaller in size, both the individual bees and their colonies.  Because there is considerable variation in size in different parts of Asia, and because a range of different beekeeping methods are employed, honey yields vary greatly from one Asian country to another.  For example yields of 60 kg/colony are reported in CHN, whereas the small colonies in southern Asia may yield less than 5 kg per season.  Numerous attempts have been made to introduce A.m. into Asia.  It survives well in temperate regions and is now the predominant honeybee species in CHN & NIP, but attempts to introduce it to tropical Asia have been less successful.

Beekeeping in Mongolia (MON):


In 1982, honey production 340 m.t. (FAO Estimates). Bees A.m., area (1000 km2), 1565, no. hives (1000s), 2, no. hives/km2, 0.001.  Phenolic compounds and plant origin of propolis from MON and Bulgaria, were studied.

Beekeeping in Phillippine Islands (PHI):


Recommendations for 1901 include research on the “Giant Indian bees” which inhabit the Philippines. Reports that Mr. F. Benton sailed in early June for India and the Philippines, where he had previously worked. Preliminary studies on A. dorsata showed that the relative lengths of oviduct & ovarioles are very similar to A.m., but that A.d. has many more ovarioles; about 130/ovary in queens, and usually more than about 20 in workers.  It is concluded that, unlike A. mellifera, A. dorsata would have only a few laying workers (perhaps only one) in a laying-worker colony.  states that swarms will travel as much as 100 miles.


In PHI, carbohydrates made up 90-98% of the total solids of A. d. honey; monosaccharides were the predominant sugars and there was more D-fructose but less D-glucose than in A.m. honeys.  A. d. honey contained up to 3 times as much nitrogen as A.m. honey, but less lactone, Many other data are given. Recently a beekeeping project in the PHI obtained funding from Dutch Embassy in Manila.  This fund used for bee breeding or honey processing.  Once honey is ready for marketing and income is generated, a project need nor longer seek outside funding.


The effect of the typhoon “SISANG” on beekeeping in PHI was described.  Before Nov. 1987, the beekeeping promotion operation was very successful.  During Nov. 1987, the bountiful results of the operation were buried to the strong typhoon with winds of up to 275 km/hr.  Damage was 100% for beekeeping and it is expected to recover if production assistance programmes are introduced, but this will take at least two years.


Alayon Sa Banika (Alab) is a farmer’s organization based in Argas, Cebu. Their objective is to improve the livelihood of their members.  First European honeybee colony was placed under Alab care in Aug. 1986.  Honey is much wanted in the PHI especially if it is pure, not adulterated, numerous healing properties are ascribed toit.  An increase in the yield of ta-hori (mung-like beans), Kakaw trees and lumboy-tree (Syzygium cumini) was observed after pollination by honeybees.  The biggest problem is spraying flowering trees like mangoes with pesticides. Bee programme of the University of the PHI at Los Banos.  The UPLB programme aims to promote beekeeping, to provide support to new beekeepers and to monitor the quality of bee products, especially honey.  BEENET Philippines, a National Beekeeping Network was formally inagurated on Aug. 1995 during the 1st Beekeeping Symposium & Techno-flora held in Davao. The bee Program of the Univ. of PHI at Los Banos is actively introducing technology for indigenous bees A.c., to farmers.  Morphometrics & DNA of A.c. were studied by the genetics team at the Univ.  This data will be useful in selecting races for use in beekeeping.  The transfer of wild colonies to hives is taught to participants. The bicol Region, situated in the south-east of Luron Island has abundant vegetation that can support honeybee populations.  Among the bee plants are Cocos nucifera, Coffea sp., Citrus reticulata, Mimosa sp., Carica papaya and Nephelium lapaceum.  There are about 260 A.c. colonies in hives.  Stocks are obtained from swarms.  Transferring feral colonies into hives in seldom practised.  A log hives are made from hollow stems of Arenga saccharifera or Livistonia rotundifolia, with a length of 33 cm.  Harvesting is done by cutting the combs and selling them directly to buyers as cut-comb honey.  Some buyers prefer honey comb with pollen & brood.   Average harvest is 1.5 kg/colony.  Wax moth is controlled by sweeping the bottom board one or two times a week.  Minor pests are wasps (Vespa) and moths (Acherontia). “Training of Trainers on Sustainable Agriculture”, July, 1998, Cavite, PHI.


EFG, AFB, Sacbrood, Chalkbrood, nosema, V.j. & T.c. are present, amoeba, acarine, bee louse are absent. Owing to the failure of beekeeping with A.m. in PHI, due to varroa and birds attacks, in 1970s.  Local producers turned to A.c., especially where coconut and sugarcane are grown Migration of A.c. is very high.  Mean yield of honey from A.m. was 28 kg, while only 2 kgs/colony were harvested from A.c..  A.d. is found in PHI, Java & Sumatra.  T.c. was first discovered in the PHI and was described in 1961.  FAO, 84, 2,000 A.m. colonies are found during 1984.  In 1982, net imports of honey 35 m.t. (official data).  

Institutions and Libraries:  Philippines Bee Research, Alaminos, Laguana, Philippines.

Beekeeping in Singaphore (SIN):


Some notes on the pollination of flowers in the botanic gardens, SIN and othre parts of the Malay Peninsula.  V. jacobsoni was found in a bee hive on Singapore Island.


A.f. is frequently found in tropical forests, in woods and even in farming areas.  In southeast Asia it is not rare to find a nest of A.f. in a village.  A nest of A.f. consists of a single comb, whose upper part expands to form a crest that surrounds the branch or other object from which the comb is suspended. Bees, Am, Area (1000 km2), 0.6, No. hives (100s), 0.2, year 1951, No. hives/km2, 0.33.  In 1982, net honey imports, 464 m.t. (official data).   Honey Standards and Legislation are found in the following Asian countries, SIN, Cyprus, INI, IRN, IRQ, NEP, PHI, SAU & TUQ.

Beekeeping in Taiwan (FOR):


European honeybees have been introduced repeatedly into Asia over the part several centuries.  They have fared well in temperate Asia, especially CHI, KOS, NIP & FOR.


The main honey plants were studied.  Colonies are lost after poisoning by Camellia reticulata nectar if not mixed with others.  Italian bees are used.  The honeybee, beekeeping management and honey, there is useful information for Chinese beekeepers on recent research all over the world; it also gives historical records of Chinese beekeeping in ancient times.


Bee mites in Taiwan; Varroa (on A.m.) & Neocypholaelaps indica, (Phoretic on A. cerana & A. mellifera). All five areas of the island in which beekeeping was observed used Italian strains of A. m.  Sources of nectar are noted, with longan and litchi (Euphoria longan, Litchi chinensis) providing 90% of the surplus honey.  Insecticidal poisoning is a severe problem.  The mite Tropilaelaps clareae frequently infests bees in the spring.  Langstroth-type hives are used, many with elaborate modifications.  Most colonies are confined to one storey, so remain comparatively weak.


Activity of against Bacillus larvae in vitro and in apiary trials were conducted.  50 mg oxytetracycline colony was suggested to protect the young larvae from AFB infection.  Activity of propolis against Bacillus larvae in vitro and apiary trials were tested.  The adequacy of propolis extract for AFB prevention is discussed.  Propolis ethanol extracts were tested against bacteria (Gram-positive).  A.c. showed more resistance to AFB than A.m. colonies. Up to 82.2% of inoculated larvae were removed by adult workers before the capped stage.  This adult hygenic behaviour of A.c. effectively decreased the level of spore contamination inside the hive, in FOR.


Chalk brood & AFB Nosema, V.j. & T.C. are present.  Bees, Am, Ac, Area (1000 km2), 36, No hives (1000s), Am 280, Ac 2 (year, 1988) No. hives/km2, 7.8, Honey yield (kg/hive), 11.5 kg.

Beekeeping in Thailand (THA):


MB in THA started in the early 1940s.  European honey bees in MH were introduced at Chulalongkorn Univ. for research. A.m. ligustica was introduced in 1953, at Kasetsart Univ. In different regions of THA (North, North-East, Central, East, West & South) total number of A.m. colonies, in 1986, was 38,320 and 1001 beekeepers, while A.c. colonies were 7,951 with 826 beekeepers.  Most of A.m. colonies and their beekeepers in the North, and most of A.c. colonies and their beekeepers in the South.  Enemies: T.c. reproduces more quickly than Varroa, chalkbrood occur & widely in FOR and introduced to THA in 1986, and spread widely in the Northern part of THA in 1988.  Wasps, Vespa affinis indosinensis, V. tropica, V. auraria, Ants, Black ants (Phidologiton diversus), and weaver ants (Oecomphylla smaragdina), wax moths, In “Beekeeping Workshop” held in Chantaburi Province, 1984, greater & lesser wax moths were reported as a most serious threat to combo stored after extraction.  Birds, Cypsiurus parvus, Apus affinis visiting apiaries from March to Sep.  Also, Merops leschenaulti, M. viridis, and M. orientalis, Dierurus macrocerus and D. leucophaeus.  Other enemies, dragonflies, Crocothemis servilia, the Assiagian bug, Sycanus collaris, Giant Jungle spider, Nephila maculata, Tree frogs (Hyla sp.), frogs (Rana sp.), toads (Bufo sp.), Lizards (Calotesemma) and small geckos (Hemidactylus frenatus) caught bees at hive antrances.  EFB (Melissococcus pluton). A.m. will remain the favoured species for commercial beekeeping, and A. cerana may become the favoured species for mslal-scale beekeeping where a low capital investment is important.


First general Assembly of AAA was held at Chuklongkorn Univ., THA, Feb., 1992 & The Inter. Symp. of the Asian honeybees & bee mites. A new species of mite has been described and named Euvarroa wongsiri, from A. adreniformis in Uthai Thani, Chiengrai, Thailand and resembles E. sinhai, a mite found on A.f. in south east Asia.


130 delegates from 30 countries participated in “Inter. Conf. on A. Honeybees and Bee Mites”.  The conference took place in Feb., at Chulalongkorn Univ. in Bangkok.  The Bee Biology Research Unit of Chulalongkorn, headed by Prof. Siriwat Wongsiri was responsible for organization of the Conference.  5th AAA Conference, March, 2000, Chiang Mai, THA.  “Marketing of Tree and Forest Products”, March-April, 1999, Bangkok, THA. Stamps depicting Thai honeybee species produced to commemorate the 4th AAA/7th IBRA Conference in March, 2000, A.f., A.d., A.c. and A. andreniformis.


Thailand A.d. migrates seasonally.  Colonies arrive in the area during the end of the dry season, reproduce, and then depart early in the rainy season.  During the immigration phase, early arriving colonies stayed only temporarily, as if assessing habitat quality.  Colonies departing after along stay always left a barren comb behind. A.c. were first kept in hollow (wooden or coconut) logs. A.c. has been ‘domesticated’ for more than one hundred years. The 8000 colonies in hives are found mainly in south, with over 2000 colonies in Samui Island.  A.c. produce 5-10 kg honey/colony/year.  Queen rearing with A.c. provides a future challenge to bee breeders for the propagation of bee stocks in a selection programme.  A.c. will probably become the favoured species for commercial beekeeping in tropical & subtropical Asia, if the problems of queen production and absconding can be solved.


In general, A.d. tends to nest high in the air, usually from 3 to 25 m. above ground.  In tropical forests in THA, many nests are suspended in Dipterocarpus trees or “bee tree”, from 12 to 25 metres high.  In THA and INI, bee trees harbouring more than 100 nests and occasionally seen in or near the tropical forest.  Floral calendar, in the form of a circular chart, indicating the periods of availability of major and pollen sources in N. THA.  TSBV was fist reported in A.c. colonies in THA and has since been reported from other Asian countries.  Its natural distribution range may cover the entire Asian continent where feral colonies of the bee exist.  In THA the disease is found in colonies under “stress” conditions: lack of food, excessive humidity, low worker population, poor-laying queens, etc. Sacbrood virus (a new type) has recently been reported in Asiatic colonies of A.c.  The virus is native to the continent and that it has been with the Asian hive been over a long period of its evolution.  Since its first discovery in THA in 1981, it has been found in association with A.c. in INI, PAK, and perhaps all other countries in Asia. In THA, beekeepers consider Tropilaelaps to be a more serious pest than Varroa.  Predation of honeybees by V. mandarina in NIP and V. affinis.  THA appear to indicate that the attacking behaviour of the larger wasps, and perhaps all species of Vespa, is quite similar.  In THA, where labour costs are not prohibitive, a beekeepers have resorted to capturing and killing individual hornets  foraging in the vicinity of their apiaries.  


In THA, different types of hives are used, for example wooden cartons, hollow coconut logs, wooden boxes and cylindrical cement blocks.


“7th IBRA Conference on Tropical Bees: Management and Diversity” Chiang Mai, Thailand, March, 2000, hosted by Chulalong Kom Univ., Beekeepers Association of Thailand and AAA.  Honey King Macrobiotics LTD., Bee King (Thailand) Co. Ltd., Bangkok, Thailand, working in crystallized honey, bee pollen, propolis, bee pollen pellets, royal Jelly, Nangpraya Microbiotics, bear and honey king. EFB, AFB, Chalk brood, nosema, sacbrood, bee louse, V.j., T.c. are present, acarine absent. The first meeting of honeybee specialists interested in beekeeping in tropical Asia, was held in Bangkok, THA, in early 1984.  It was sponsored by FAO 


In tropical Asia, the greatest number of A.m. colonies is found in THA. About 30,000 colonies chaing Mai area.  This is the Lychee & Linghan growing area of THA.


Euvarroa sinhai, this little-known mite, about 1 mm in length, has been found infesting drone brood of A.f. only in THA.  Beekeeping with A.c. is widespread throughout THA, where simple hives, some with movable wired frames, are made from bark, coconut palms, hollow logs, wooden boxes or some times concrete pipes.  The inside of the hives is coated with melted beeswax to attract wild swarms.  Average yields are less than 10 k g/colony.  Migration is the main problem.  In THA, brood is removed and allowed to die, and fine sulphur and naphthalene applied as a fumigant in the hive. Using of systemics against brood mites (Galecron) was used in THA.  According to a report from THA (FAO 84), infested with Tropilaelaps native A.c. absconds, whereas infested imported A.m. remains in the hive. Control methods against wasps are limited to hunting & destroying hornets colonies. Pesticide damage to apiculture in THA can be classified in 3 different categories.  The application of herbicides on waste lands to control mimosa weed, reduces the pollen supply during monsoon, insecticide sprayed of litchi orchards in the north prevent the migration of bees to collect nectar, the heavy application of insecticides in citrus & cotton-growing areas.  

* In THA, simple hives are made from bark or coconut palms, hollow tree-trunks, wooden boxes or concrete pipes.  The inside of the hive is coated with melted beeswax as bait.  The honey is 8 queezed from the combs and strained through wire mesh or a cloth, the crused combs are then melted together and the beeswax is rendered. FAO efforts to introduce A.m. with no notable success” at the begining of 20th century, while in CHN, NIP & KOS, less tropical countries with a history of MB with A.c.., the experiments were much more successful.  The estimated number of A.m. during 1984 was 30,000 colonies.   FAO, 84, A report from THA is typical of experience in several of the countries of Southern Asia: In early, 1950s the Dean of Agriculture of Kasetsart Univ. introduced a few nucleus colonies of A.m. and established the first A.m. apiary in the country.  By the early 1970s there were no more than five A.m. apiaries in THA, with a total of no more than 500 colonies, most of them from FOR.  About 300 colonies were kept inor near Chiang Mai, a relatively dry & cool area.  In early 1978, large number of A.m. colonies was introduced from California to Kasetsart Univ. In 1982, Honey production 18 m.t. honey (FAO Statistics).

Institutions & Librariesu: Bee Research Laboratory, Department of Biology, Kasetsart Univ., Bangkhen, Bangkok, THA.

Beekeeping in Vietnam (VIE):


Vietnamese methods of obtaining honey from A. dorsata are discussed.  Trees on which these activities depend are being cleared for the short-term financial gain of others.  The long term consequences are disastrous for all.


Beekeepers often recommend that trees valuable for bees should be incorporated into planting schemes: at village level, and in small-scale planting schemes. Not all reafforestation is environmentally beneficial and in many countries rural people are now rebelling against inappropriate planting schemes.  For example much of Himalayan belt is being covered with massed planting of chir pine, which only beneficial for the pulp & resin industries.  Eucallyptus Acacia are sometimes beneficial or very useful for bees.  Beekeepers must be careful to argue for the appropriate tropical trees for tropical bees.


All over Vietnam’s long-shapped country beekeeping is an important economical activity.  However, because of the variety of ecological and climatic conditions, every area has its own beekeeping system.  There are various beekeeping or HH traditions in each area, different levels of beekeepers’ organizations (from local bee-hunters groups to nation wide migratory beekeeping units).  A.d., locally named ‘rafter bee’ or ‘tree bee’, is endemic to Asia.  During each honey flow, 3 harvests can be obtained, each of 5-10 kg of honey/colony.  In the southern most two provinces of Vietnam, Minh Hai and Kien Gian, A.d. nests are exploited by tempting the bees on to man-made rafters.  This is traditionally practised in “Tram” forests, with low trees (Melaleuca leucandendron) in marshy land.  Two main harvests of honey & wax: “dry harvest”, Nov.-April, and “water harvest”, May-July.


Wax moths in A.c. were found.  Heva bees gives honey flow Mimosa is one of bee plants.  V.j. & T.c. are biologically controlled, chemicals should be absolutely avoided.    An interview with (T.B.) on Cat Ba Island along the north east coast of VIE.  Horizontal log-hives made of hollow tree trunks.  


Leaves of Eupatorium stacchadosmum (compositae) and Cymbopogon nardus (Graminae) are used as a herbal treatment against V.j. in VIE.


Size: 329,566 Km2, VIE stretches a long way north and south, sharing borders to the north with CHN and to the west with CAB and LAO.  The South China Sea lies to the south and east.  The land is now mainly agricultural with a central tropical rainforest, Population: 64,411,688, GNP: $ 198 per capita.  Agriculture accounts 40% of the GNP, Main crops: rice, cassava, coffee, maize, sorghum potatoes and fruits, Honeybees: A.c., A.d., A.f. and non-native species A.m. was first introduced in 1947 and in large scale in 1980s.

Beekeeping:  T.B. with A.c. in log hives & log hives fitted with top-bars in 1907.  A.d. are managed for honey production in Tram (Melaleuca leucadenarora forests.  T. clareae & V. jacobsoni, were collected from colonies of A. mellifera in VIE.  Only T. clareae was found in A.mellifera colonies examined in INI.


Observations on mating activities of A. d. queens were conducted, in VIE.  Six days after emergence, virgin queens took their first mating flight.  A.d. flew 2-4 times and after fully mating, an A.d. queen had 5.5 million sperms in their spermatheca. Beekeeping with A.c. in VIE was studied.  It collect nectar from longan, litchi, mint, jujubes & fetches.  The earliest evidence of TB was found for VIE 1200 years ago, in the 8th century by Pham Le, Great Minister of The Viet People.  Hollow logs were used to keep bees afterwards, top-bar hives, in N. VIE for A.c. only honey containing parts are taken and brood part tightened again to the bars by using a piece of rice straw or the thread of banana leaves.  Training, establishment of Beekeepers’ Clubs in Hano city and Bac Son commune, Ha tinh, Ha Nam Minh, Quang Tri, Song Be and Tien Giang provinces.  Much attention has been paid to get experienced women trainers to conduct the training together with male trainers.  The Bee Research and Development Centre (BRDC) plays a key role in the beekeeping development in VIE.


For a long term strategies, for promoting beekeeping for income & job creation, there is a great and to train young staff, research programms and using proper methodology of training. Assistance to Apiculture Development (TCP/VIE/4405), for 2 years, To increase honey production in the country by providing assistance to the Beekeeping Company to control parasitic mites, provide and select strains of bees, modernise laboratory & beekeeping equipment, train technicians and beekeepers.


MB was introduced during the 1960s from CHN.  A.m. are kept in MH, Beekeepers: 18,000 keeping A.c. as a part-time for most people.  Some are operating commercially with A.c., mainly in the Mekong river delta.  900 keeping A.m., all commercial beekeepers.  350 collecting honey from A.d.  Frame hives: 1992 information, 70,000 with A.m., 45,000 with A.c., Melliferous vegetation: Vietnam has 8.5 m hectars of forest and 7 m hectars of agricultural land.  Important forage sources include: Euphoria longan, Eucalyptus spp., Gerbera piloselloides, Hevea brasiliensis, Nephelium litchi, Rhizophora, Conjugata, Ziziphus jujuba, Honey production: 1800 t/annum (1992), of which 1100 T are exported.  200 T are collected from A.d., A.c. colonies yield up to 15 kg per annum, and more if migratory beekeeping is practised.  A.m. colonies yield up to 60 kg per annum: migratory beekeeping with this species is widely practised, AAA Chapter: Mr. Tran Duc Ha, Director. Beekeeping Department: Bee Res. Centre, Lang Ha, Dong Da, Hanoi and Bee Research Units at Can Tho University, Hanoi Agric. College, Hanoi Univ., Nat. Veterinary Institute, Plant Prot. Inst. & Thu. Duc Agroforestry Univ. Journal: A quarterly journal Nganh Ong is published by the Vietnam Bee Research Centre.  In Vietnamese with English sumamries, Projects: The National Bee Research Programme is coordinated by the Vietnam Bee Research Centre.  Since 1987, assistance has been provided by KWT, The Netherlands Committee on Science and Technology for Vietnam. Training: The “Technical Board of the Central Honeybee Company is responsible for beekeeping extension work.  It organises training courses, provides literature and answers technical injuries.


A young woman beekeeper, a member of the ethnic minority group Moong inspects one of her A.c. colonies (Nguyen Thu Hang).

3rd AAA Conference, Oct. 1996, Ho Chi Minh Museum. People from Africa, America, Australia, Middle East & Europe joined representatives from most Asian countries.  Traditional Tikung beekeeping similar to the A.d. rafter beekeeping of South VIE, is practised in INO, in west Kelimantan and Bilitung Island.  Dr. N. Koeniger, reported about the new species from Borneo (A. nuluensis) means belonging to mountains.  Dr. G. Otis, described another species from INO, A. nigrocincta.  A Training of Trainers programme in VIE for farmers in A.c. beekeeping was discussed.  Prof. Sasaki, Tamagawa Univ., NIP, reported that A.m. ventilates at the hive entrance facing in towards the hive, while A.c. facing outwards.  Dr Naomi Saville described her work to promote beekeeping in a remote part of Western NEP. The majority of beekeepers in VIE keep small number of colonies of A.c. in vertical or horizontal log hives, or in frame hives.  There are also large-scale commercial enterprises keeping both of A.c. & A.m. About 900 of these enterprises keeping up to 1000 colonies in each apiary and moving them around to take advantage of honey flours.  The main problems of A.c., are sacbrood & EFB and of A.m. are V.j. & T.c. Annual honey prod., around 2500 tonnes, of which half is exported. VINAPI (The Apicultural Corporation)and the Vietnam Apicultural Association are responsible for producing, processing and exporting honeybee products.  Vietnam produces about 2 tonnes R.j. each year and this is exported to NIP & Europe.

Melaleuca leucadendron is the most important source of nectar & pollen for A.d. & A.f. in the swapy forests of S. VIE.  It is also a good source of A.c. in MAK. Traditional management of A.c. using MH in VIE with top-bar hives in VIE in the part and present.  Two French publications describe use of the hive sixty years ago. Raftering a traditional technique for honey and wax production from A.d. in VIE. In some Melaienca forests of southern VIE, people use a traditional method of collecting honey & wax from A.d. colonies.  This method of “rafter beekeeping” was first reported in 1902 by Fougeres.  The rafter is covered by Melaleuca branches.  The Melaleuca forest in VIE is located in Vietnam is located in Asia’s tropical monsoon area.  The weather is generally hot & humid.  Melaleuca blooms mostly from Jan. to April & June to Aug.  The 1st honey harvest is between Feb. & April and the 2nd harvest season is in July & Aug.  This technique is recommended in other swamp forests of Asia in areas rich in flowers but poor in natural resting sites for A.d..


Among beehives in 6 northern provinces of VIE, the highest percentage of diseased colonies in Hung yen province was 30.01%, followed by 24.91% in Son Ia.  In other areas ranged from 8.84-12.39%.  In winter-spring season the percentage of diseased colonies was almost 4 times as much as that in summer-autumn season (79.83% compared to 20.17%, respectively).

The beekeeping in VIE is a long history.  But both number of colonies and honey production had considerably increased from 1985 to 1998.  The local consumption still low (about 22 g/capita/year during 1998).  Export honey more than 5,000 mt in 1998 (1,000 US$/mt).  The honey exportation plays essential role for beekeeping development in VIE as it occupies 75% of honey production, among which honey mainly collected from A.m. colonies.  Honey harvested from native honeybee species (A.d., A.c., A.f. & A. andreniformis) is mainly sold domestically at higher prices than the exported ones.  Part of honey production still has high water content even in the sealed combs in rainy season.  The gobal price has tendency to go down which gives bad impact to the producers.  The organic honey and value-added products for higher benefit has not been developed yet.


In VIE, both production and the number of A.m. colonies have considerably increased from 1985 to 1995.  In 1995, 90% of the honey produced could be exported.  Improvement of bee management techniques and a price differentiation for honey quality, the water content was reduced.  Honey as mainly collected in S. VIE from Heva brasilinsis, Nephelium lappaceum and Loffea robusta and exported to U.K., The netherlands, NIP, U.S.A. and Asian countries.


Vietnamese honey is not contaminated by acaricides, because beekeepers only apply biotechnical methods to control Varroa & Tropillaelaps.  10% of the mellifera honey is sold in VIE.  Honey harvested from A.c., A.d. and very small amounts from A.f. and A. andreniformis, are sold domestically.  Honey is considered as a valuable medicine.  Honey consumption 13 g/capita/year. The Bee Research and Development Centre in Hanoi constructed and tested a dehumidification machine to reduce water content of the honey.   Small scale beekeeping with A.c. is developing in the North & Central VIE.  Special honeys, such as olongan, litchi, jujube, coconut and others with water content of 21% show a good potential for export to other Asian countries. FAO, 84, recent number of A.m. colonies was between 16,000 and 35,000.  In 1982, 280 m.t honey were produced.
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