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Abstract


Biometrics and bee forage plants of honeybee (Apis mellifera L.), in Upper Egypt and Oman, pollen spectrum of bee honeys from Africa, Asia, Europe and Latin America, and beekeeping in Arab, African and Asian countries were studied and published in 42 articles from 1981 to 2007, or during 27 years.  Broad rearing, bee population, bee forage plants, foraging and pollen gathering, and honey production and its properties, were studied in Upper Egypt and Oman.  Pollen spectrum of Egyptian honeys and imported honeys from Africa, Asia, Europe and Latin America, were investigated.  Situation of beekeeping in more than 40 African countries, and more than 50 Asian countries was discussed.  Single articles and also with my colleages and students were pooled in this work, which published and/or presented in Belgium, Canada, Slovenia, Ireland, Finland, Germany, UK, Romania, India, South Africa, Libya, Yemen and Egypt.

Introduction


Studying of biometrics, bee forage plants, and pollen spectrum of honeys, is of special merits for beekeeping allover the world.  Biometrics of honeybee colonies in Upper Egypt and Oman was studied by (Hussein, 1981; 1982,a,b; 1983,a,b,c,d; 1985, 1989; 1992,a,b; 1997, 2007a,b,c; Hussein and Abdel-Aal, 1982; Hussein and Shoreit, 1993; Hussein et al., 1992a,b,c; 2000; Hussein et al., 2005a,b,c,d; Mannaa et al., 1992a,b; Omar et al., 1992a,b,c; 1999; Darwish et al., 1992; Shoreit et al., 2001; and Rateb and Hussein, 2007).


Beekeeping status in Arab, African and Asian countries was studied by (Hussein, 1997; 2000; 2001a,b,c; 2003a,b,c).  All these data and information were discussed in this work.

Results 

I- Biometrics, bee forage plants, and pollen analysis of honeys:

Two peaks in pollen-gathering activity were observed in Assiut during March and September.  The lowest activity of pollen collection was observed during June, November and December.  Significant correlation was found between pollen gathering activity and brood rearing of trapped colonies.  Honey production and brood rearing of trapped colonies was less than control colonies (2).


It was found that 23 botanical species (field and forage crops, weeds, ornamental, vegetable and fruit plants) belonging to 14 plant families were foraged by bees in Assiut area.  The maximum number of collected pollen loads was recorded in Winter and Spring at 1 p.m. and 12 a.m., respectively.  The main pollen sources and their relative abundance (%) were as follows: Vicia faba (33.9), Trifolium alexandrinum (21.5), Brassica sinapis (13.8), Zea mays (11.4) (3).


The species composition of the main pollen loads which collected by honeybee colonies in Assiut and their variation with the time of day were studied.  The main pollen sources and months of their maximum abundance were: Vicia faba and reseda odorata (February), Coriandrum sativum and Brassica sinapis (March), Citrus sp. and Allium cepa (April), Phoenix dactylifera (May), Trifolium alexandrinum (June), Portulaca grandiflora (July), Zea mays and Daucus carota (August) and Casuarina equistifolia (September) (5).


An atlas of pollen grains from 122 flowering plant species belonging to 48 plant families was done in Assiut. Microphotographs and measurements (In Um) of studied pollen grains were included in this work (6).


Net weight, gains and losses of weight (in kgs.) of 1st hybrid Carniolan honey bee colonies were studied in Assiut.  A general increase of net weight was recorded from March till October.  Maximum gain of weight was observed during July & August months.  Loss of colonies weight was noticed during April & October (7).


Maximum brood rearing in Assiut region was observed during June, May and March, whilst minimum brood area was recorded during November and December.  A formula was used to predict the rearing ability of colonies during pre-wintering period using the data of brood rearing during spring (9).


Pollen flora, floral calender and pollen sources were studied in Assiut during 1988, 1989 and 1990.  The pollen sources through months during the studied years together were: January (Vicia faba, Brassica sinapis), February (Vicia, Helianthus, B. sinapis, Coriandrum, Prunus), March (Trifolium, B. sinapis, Calendula, Citrus, Phoenix, Prunus, Reseda), April (B. sinapis, Trifolium, Citrus, Phoenix, Calendula, Reseda), May (Trifolium, B. sinapis, Phoenix, Psidum), June (Trifolium, Fam. Cucurbitaceae, Zea), July (Zea, Fam. Cucubitaceae, Casuarina, Helianthus), August (Zea, Sesamum, Helianthus), September (Zea, Zinnia, Sesamum, Helianthus), October (Zea, Casuraina), November (Casuarina, Zea) and December (Vicia, Casuarina) (31).


Foraging of honeybee workers and flowering of some major and minor nectar and/or pollen sources (cotton, corn, citrus, broad bean, wild mustard and peach) were studied in Assiut region during 1988, 1989 and 1990 (32).


Mean numbr of seeds/umbel and mean weight of 1000 seeds (gm.) in cumin, caraway and anise in open pollinated plots (control) exceeded significantly the other treatments with available honeybee (bee pollination under cages) and without insects (pollination excluding insects under cages) (33).


Foraging and pollen gathering of honeybee workers and their relation to weather factors were studied in Assiut region.  Positive and significant correlation was found between temperature and both of foraging and pollen collection, whilst negative and significant correlation was detected between relative humidity and both of foraging and pollen collection.  Months of maximum foraging were: August, July and September, while minimum foraging was during November-January months (36).


Changes in weight of colonies and their relation to weather factors and foraging activity in Assiut region were studied. Significant differences were found in colonies weight during March, May and August, September as compared with other months.  The periods of maximum net gain of weight (kg) and the associated weather conditions were recorded (37).


The fluctuations in the population activity of flies and bees, which considered to be the main pollinators of flowering caraway, cumin and anise, were studied in Assiut and Sohag. Anise was the most preferable host plant for flies and bees in Assiut and Sohag, followed by caraway and cumin (38).


The maximum foraging in Assiut was at 9 a.m. during September, October and November, at 11 a.m. during April, Ma, June, July and August, at 1 p.m. during December, January, February, March and April, while minimum foraging was observed at 7 a.m. in all months, except October and November (at 5 p.m.).  Maximum pollen collection in August was differ significantly comparing with other months (39).


Brood rearing activity of honeybee colonies and their relation to weather factors and foraging activity were investigated in Assiut region during 1988, 1989 and 1990.  The maximum monthly rearing was recorded in June, August, May and July, while minimum rearing in November-January.  A formula for prediction of brood rearing was calculated.  Significant and positive correlation was detected between both of foraging or pollen gathering and brood rearing (40).


A survey of hymenopterous and dipterous pollinators on flowering anise, caraway and cumin in Assiut and Sohag was carried out. On cumin, one hymenopterous (Apis mellifera) and six dipterous were found in Assiut, while in Sohag two hymenopterous and six dipterous species were recorded.  On caraway 13 hymenotperous and 14 dipterous in Assiut, while in Sohag, 21 hymenopterous and 14 dipterous were found.  On anise, 15 hymenotperous and 12 dipterous in Assiut, and in Sohag 19 hymenopterous and 14 species of flies were observed.  The most abundant fly on caraway and anise was Leptocera wagans, while Melanagromyza phaseoli was on cumin (1).


The importance of wild bees as compared with honeybee as pollinators was surveyed in Assiut area.  12 genera of wild and honeybees belonging to 7 families were identified on 10 different plant species during their flowering period.  The honey and wild bees genera were as follows: Apis, Andrena, Anthophora, Nomada, Amegilla, Halictus, Nomia, Nomioides, Megachile, Coleioxys, Prosopis and Ceratina.  It was found that honeybee consisted more than 67% of the total bees visiting broad bean, mustard, cabbage, clover, sun-flower and coriander.  In contrast, for radish, wormwood, carrot and grasses their power of pollination is limited (29).
      A survey of insects visiting flowers of 4 medical and aromatic plants (Gazania splendens, Origanum majorana, Ocimum basilicum and Pelargonium graveolens) in Assiut area indicates that honey and wild bees comprises 19.25% of these insects.  The maximum mean number of them was recorded in O. basilicum (4).


For obtaining normal honey production in Assiut (about 12 kgs. of honey/colony), the sealed broad area/colony must be not less than 275 sq. inch/colony during spring (8).


The role of beneficial insects in pollination of ornamental, aromatic medicinal plants was studied in Upper Egypt.  A survey of hymenopterous and dipterous pollinators on some aromatic plants in Assiut and Sohag, was carried out.  Economics of pest control on ornamental plants for best productivity, must be taken into consideration during integrated pest management (11).


The abundance of wild bees as compared with honeybee as pollinators of 22 plant species belonging to 12 plant families was studied in Assiut and New Valley Governorates.  Maximum number of wild bees in Assiut was from family Xylocopidae, while, in New Valley it was from family Halictidae.  Honeybee constituted 23.65% of all collected hymenopterous pollinators from tested plants species in Assiut.  Because of absence of beekeeping, no honeybees were collected from tested plants in New Valley (30).

The maximum number of collected or catched swarms of honeybee, was obtained after using a swarm lure containing a mixture of: citral + geraniol + nerol, (1:1:1). Eighteen volatile oils or scents, were used individually.  Hoarding behaviour, or time in min., was significant less than control, which reflects more attraction to tested materials, in the following ten treatments: citral, local (52.67 min.), anise oil (58.67 min.), citral, imported (59 min.), lemon grass oil (71 min.), caraway oil (71.17 min.), lemon scent (79.5 min.), rose oil (83.67 min.), mint oil (88.17 min.), ocimum oil (94.5 min.) and lemon juice (97.5 min.) (41).


Maximum number of honeybee swarms during the two years of work was issued during February, March at 11-12 a.m. Generally, about 90% of honeybee swarms were issued at the day time from 11 a.m. to 3 p.m.  Highly significant and positive correlation was detected between construction of both of queen cells and queen cups, from one side, and swarming behaviour, from the another side.  Maximum swarm, expressed as number of combs which covered with bees from both sides, size, expressed as number of combs which covered with bees from both sides, was observed during March, at 11-12 a.m., followed by February, June and September (34).

Maximum monthly average of workers sealed brood area (in sq. inch.) was observed during September, July and February, while minimum area of workers brood was noticed during December and November.  Maximum drone brood was found during January-March period, while least drone brood was noticed during October, May and November.  Total sealed brood of workers and drones was highest during February, March, and September (42).

The Carniolan race characteristics of workers were more better.  The Carniolan workers had significant the longest organs in all morphometrical characters measurements except for in case of dry body weight (mg) where, Italian hybrid was the highest weight, body water content (%) where, Carniolan hybrid was the highest value, proboscis length (mm) where, Caucasian hybrid was the longest. The maximum distance between the two first wax mirrors (mm) was found in Egyptian race, and maximum sting shaft length (mm) was noticed in Italian hybrid (21)

The descending order of the tested races and hybrids of honeybee, during 2000-2003, in Assiut region according to: the mean workers sealed brood area (in sq. inch./colony) was as follows: Italian hybrid, Carniolan race, Caucasian hybrid, Carniolan hybrid and Egyptian race, the mean drones sealed brood area (in sq. inch./colony) was as follows: Carniolan race, Carniolan hybrid, Egyptian race, Caucasian hybrid and Italian hybrid, the mean colony population was as follows: Italian hybrid, Carniolan race, Caucasian hybrid, Carniolan hybrid and Egyptian race, the mean number of unsealed and sealed queen cells and drawing out wax foundation (sq. inch./colony) were as follows: Egyptian race, Carniolan race, Carniolan hybrid, Caucasian hybrid and Italian hybrid, the mean surplus honey (in sq. inch./colony) and honey yield (kg/colony) were as follows: Carniolan hybrid, Caucasian hybrid, Carniolan race, Italian hybrid and Egyptian race (22).


Carniolan race was highly infested by varroa mite in case of workers brood and adult workers, followed in a descending order by Carniolan hybrid.  Meanwhile, workers brood and adult workers was the lowest infested by varroa mites in case of Egyptian race, followed in descending order by Italian hybrid. Regarding to the infestation level during the months, it varied considerably from one month to another.  For the workers brood infestation, the average rate being lowest in March and the highest was during October.  In case of adult workers infestation, the lowest rate was during April and the highest during September (23).


The newly emerged workers for Carniolan hybrid, Caucasian hybrid and Carniolan race were with the highest thorax fresh weights (mg/bee). Meanwhile, Egyptian race had the lowest weight.  In case of thorax dry weight (mg/bee), Carniolan hybrid and Carniolan race were with the highest weight.  Meanwhile, Egyptian race had the lowest weight.  The highest nitrogen content was found in Carniolan race, whereas, the lowest nitrogen content was noticed in Egyptian race.  The same trend was obtained for total protein content (%). The newly emerged workers for Carniolan hybrid, Caucasian-hybrid and Carniolan race had the highest head fresh weights (mg/bee). Whereas, Egyptian race had the lowest weight (24).


Forty nine local honey samples, 35 samples from southern Egypt, and 14 from northern Egypt; and 22 samples were imported from 9 countries: Slovenia, 8 samples; Uruguay, 3 samples; 2 samples from each of: India, Kenya, Uganda, UK; and one sample from each of: Croatia, France and Yemen, were studied with respect to their pollen spectrum.  Pollen from 63 plant genera and 41 plant families, were identified in tested local and imported honey samples.  More plant genera were observed in families.  Compositae, Leguminaceae, Anacardacea and Umbellifera.  In local honeys, the most important families in the pollen spectrum were: Leguminacea, Myrtaceae, Graminae, and Umbelliferae.  Higher pollen density and plant diversity were noticed in local honeys from Egyptian bees (25).


This review article about bee forage plants and pollen spectrum of honeys was prepared using 247 articles from different countries.  Most of articles concerning this subject, or 46.2% were from Europe, mainly from Italy and Spain; followed by Asia, or 21.1% and most of these articles were from India and China; 10.9% of these papers were from Latin America, mainly from Brazil and Argentinia; followed by 25 articles from Arab countries, or 10.1% of total number of papers, and most of them were from Egypt and Morocco (26).


This review article about physical and chemical properties of honeys was prepared using 263 available articles from allover the world.  Most of articles concerning this subject, or 46.8% were from Europe, mainly from Spain, Italy, Germany, UK, Russia and Poland; followed by Asia, or 16.7%, mainly from India, China, Japan and Philippines; followed by Arab Countries, or 15.6%, mainly from Egypt, Morocco and Saudi Arabia; followed by Central and North America, mainly from USA; followed by Latin America, mainly from Brazil and Argentinia (27).


Twenty eight local honey samples, 20 samples from southern Egypt, and 8 from northern Egypt, and 9 imported samples from Africa; Kenya, Uganda; Asia; India, Yemen; Europe; Croatia, France, Slovinia, UK; and Latin America; Uruguay, or a total of 37 samples, were physically and chemically analyzed.  Significant differences were found in: honey viscosity, Glucose/water ratio, total soluble solids and HMF, between local and imported honeys.  Significant difference was found in moisture %, between honeys of northern Egypt and imported honeys (28).


Pollen analysis was conducted seven honey samples from Libya, during 2006, in Plant Protection Department, Faculty of Agriculture, Assiut University, Assiut, Egypt.  Seven Libyan honey samples were studied with respect to their pollen spectrum. Pollen from different plant genera, and plant families, were identified and counted in tested honey samples from different botanical origin and geographical regions of El-Gamaheria. Positive and significant correlation was detected between plant diversity and pollen density of tested honey samples (35).

II -  Arab Countries:

1 -  Activities of Omani honeybees (Apis mellifera jemenitica):


Maximum monthly foraging activity was noticed during November, October and January.  Maximum monthly pollen gathering activity was observed during November, January and February.  Maximum monthly brood rearing activity was noticed during October, January and February.  Maximum monthly numbers of collected honeybee swarms were obtained during October, November and January.  Minimum foraging, pollen-gathering, brood rearing activity and swarming was noticed during June, July and August months (Monsoon period).  Significant and negative correlation was detected between relative humidity and both of foraging and pollen-gathering activity, especially during “Monsoon period”.  The need of beekeeping progress in mountains, using modern hives and equipment is of special merit (12).

2 -  Production and properties of honeys from Dhofar (Oman):


The best localities for rearing bees for honey production in Dhofar were: West Salalah and El-hafa in Salalah Plain and Wadi Neheez and Taqah Mountain in the Jabal.  A formula was prepared for prediction of honey production in Oman.  67% of honey was extracted after “Monsoon period”, during November and December.  The secondary honey flow (36% of honey) was during May-July or before “Monsoon period”.  Honey properties from 13 localities in Dhofar were studied.  Specific gravity, water content, total soluble solids, pH, sodium and potassium content (in p.p.m.) of honeys from mountains and plain and honeys extracted before or after “Monsoon period” were studied and discussed (10).


Oman has two native species of arid-climate honey bees.  The larger of the two species, Apis mellifera jemenitica or Omani honeybee occurs in both the mountains of Northern and Southern Oman.  These two widely separated populations of Omani honeybees are identical with each other, whilst, the smaller species, Apis florea or little bees, common to most of Southern Asia occurs only in Northern Oman.  During this work, Apis cerana or Indian bees was recorded for the first time in Northern Oman. Honeybees are traditionally kept in mountainous parts of Northern Oman, in ‘tubul’ or date palm log hives, and also in Langstroth type of modern movable frames hives.  Different activities of honeybee colony such as brood rearing, foraging, swarming, queen rearing and honey production, were studied (13,17).

3 -  Beekeeping in Arab and African Countries:

Recent status of beekeeping, races of honeybees, bee forage plants, honey production, pests and diseases of honeybee colonies in: Algeria, Egypt, Emirates, Iraq, Jordan, Lebanon, Libya, Morocco, Oman, Saudi Arabia, Somalia, Sudan, Syria, Tunisia and Yemen are described in this article.  History of beekeeping, research activities and pioneers of beekeeping research in Algeria, Egypt, Iraq, Lebanon, Morocco, Somalia, etc. are included (14).

III-  African Countries:


The recent status of beekeeping in North Africa: Algeria, Egypt, Lybia, Morocco, Tunisia; in East Africa: Kenya, Tanzania, Uganda; in North-East Africa: Djiboti, Ethiopia, Somalia, Sudan; in West Africa: Benin, Burkina-Faso, The Gambia, Ghana, Guinea, Guinea-Bissau, Ivory Coast, Liberia, Mali, Niger, Nigeria, Senegal, Sierra-Leone, Togo, are described.  Races of honeybees, including African honeybees, bee forage plants, activities of honeybees, honey production, pests, diseases of honeybees, honey hunting, traditional beekeeping using traditional hives, modern beekeeping using modern hives, in these 26 countries, are included in this work (15).

The recent situation of beekeeping in Central Africa: Burundi, Cameron, Central African Republic, Chad, Congo, Gabon, Rwanda, Zaire; in Southern Africa: Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia, South Africa, Swaziland, Zambia, Zimbabwe; Mascarene Islands: Malagash, Mauritius, Reunion, Seychelles, are described.  Races of honeybees, including African honeybees, bee forage plants, activities of honeybees, honey production, pests and disease of honeybees, honey hunting, traditional beekeeping using traditional hives, modern beekeeping using modern hives, in these 22 countries, are included in this work (16).

IV- Asian Countries:


The recent status of beekeeping in Middle East Countries: Afghanistan, Bahrain, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Oman, Palestine, Saudi Arabia, Syria, Turkey, United Arab Emirates and Yemen are described.  Races of honeybees, bee forage plants, activities of honeybees, honey production, pests and diseases of honeybees, traditional beekeeping using traditional hives, modern beekeeping using modern hives, in these 15 countries, are included (18).


The recent status of beekeeping in Indian sub-Continent and former USSR countries: Bangladesh, Bhutan, India, Maldive Islands, Nepal, Nicobar & Andman Islands, Pakistan, and Sri-Lanka, former USSR: Asian Part of Russia, Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgezia, Tajikstan, Turkenistan and Uzbekistan, are described.  Races of honeybees, bee forage plants, activities of honeybees, honey production, pests and diseases of honeybees, honey hunting, traditional beekeeping using traditional hives, modern beekeeping using modern hives, these 17 countries except, BAN, BHU, MAM, NIP, are included (19).


The recent status of beekeeping in Far East Countries: Brunei, Burma, Cambodia, Chagos Archipelago, China, Hong Kong, Indonesia, Japan, Korea, North, Korea, South, Laos, Macao, Malaysia, Mongolia, Philippines, Singaphore, Taiwan, Thailand and Vietnam, are described.  Races of honeybees, bee forage plants, activities of honeybees, honey production, pests and diseases of honeybees, honey hunting, traditional beekeeping using traditional hives, modern beekeeping using modern hives, in these 19 countries, are included (20).
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( الملخص العربى )

" القياسات البيولوجية ، نباتات الرعى للنحل ، محتوى حبوب اللقاح فى العسل وتربية النحل فى البلاد العربية ، الأفريقية والآسيوية "

أ.د. مصطفى حسن حسين

قسم وقاية النبات – كلية الزراعة – جامعة أسيوط – مصر

----


تمت دراسة القياسات البيولوجية ونباتات الرعى للنحل فى مصر العليا وعمان ومحتوى حبوب اللقاح فى أعسال أفريقيا ، آسيا ، أوربا وأمريكا اللاتينية ، وكذلك وضع تربية النحل فى البلاد العربية، الأفريقية والآسيوية ، ونشر هذه الدراسات فى 42 بحث على مدى 27 عام فى الفترة من 1981م إلى 2007م . تم فى مصر العليا وعمان دراسة تربية الحضنة بواسطة طوائف النحل ، تعداد النحل ، نباتات الرعى للنحل ، جمع الرحيق وحبوب اللقاح وإنتاج العسل وصفاته . تمت دراسة محتوى حبوب اللقاح فى الأعسال المصرية وكذلك المستوردة من أفريقيا ، آسيا ، أوربا وأمريكا اللاتينية . تمت دراسة حالة تربية النحل فى أكثر من 40 دولة أفريقية و 50 دولة آسيوة . هذه الدراسات الفردية أو مع زملاء أو طلبة تم تجميعها لهذه المواضيع سالفة الذكر ونشرها و/أو إلقائها فى مجلات ومؤتمرات فى بلجيكا ، كندا ، سلوفينيا ، إيرلندا ، فنلندا ، ألمانيا ، المملكة المتحدة ، رومانيا ، الهند ، جنوب أفريقيا ، ليبيا ، اليمن ومصر .
