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Abstract


Pests, parasites, diseases and disorders, including effect of pesticides on honeybee colonies, were studied, in Upper Egypt and Oman, and published in 26 articles, from 1973 to2002, or during 30 years.  Single articles and also with my colleages and students were pooled in this work, which published and/or presented in local and international journals, or congresses in Belgium, Canada, Germany, South Africa, and Egypt.  Pests, such as max moths, parasites, such as varroa mite, diseases such as chalkbrood and paralysis, and their methods of control, in addition of the effect of pesticides on honeybees, in laboratory and field, were investigated in detail.
Introduction


Honeybees are prey to a wide range of enemies such as microorganisms, insects and animals, and predation or parasitism can be a serious problem.


Wax moths, a serious pest of honeybee colonies was studied by: (Hussein, 1983; 1989; Hussein et al., 2001a,b,c; 2002; Unpublished data, b).  A parasitic mite, varroa, and its control was studied by: (Hussein, 2000; 2001b,c; 2002; Unpublished data, b; Shoreit and Hussein, 1994; Shoreit et al., 1993; Omar et al., 1993b); chalkbrood was investigated by: (Hussein et al., 2001b,c; 2002; Unpublished data, b; viral diseases were reviewed by: (Hussein, 1997; 1999; 2001a,b); hazards of pesticides on honeybee were investigated by: (Abdel-Wahab et al., 1973; Khalil et al., 1973; El-Ghareeb et al., 1993a,b; Hussein and Abdel-Aal, 1978; Hussein et al., 1993; Omar et al., 1993a) a predator, oriental hornet, was studied (Hussein and Shoreit, 2000; Hussein et al., 2001a).


Relationship between parasitism by varroa and larval haemolymph of honeybee was studied by: (Omar et al., 1993b; Shoreit et al., 1993; Hussein et al., Unpublished data, c); and effects on biometrics of honeybees was studied by: (Hussein et al., 2002; Unpublished data, a).


The toxic and repellent effects of propolis extracts against cowpea seed beetle was studied by Hussein et al., 1989).

Results
1 -  Effect of hormones, bee products and pesticides on bees and their pests:


When synthetic juvenile hormone, ZR 515 was topically applied to 3- and 5-day old worker honeybee larvae in the hive, about 55% to 70% of the hormone treated larvae were removed from their brood cells one day after treatment (11).


Water solutions of Altosid SR-10 (ZR 515) were used for dipping of Galleria mellonella larvae, in laboratory.  Percent larval mortality was ranged from 1.7 to 20% at normal adult emergence (ED50) was 400 p.p.m. of Altosid.  Field treatment of G. mellonella inside the honeybee colonies using musclin-cloth pieces which dipped in water solution of Altosid, indicated that a dose of 1500 p.p.m. caused complete inhibition of normal adult emergence of G. mellonella (4).


Also, some pesticides which sprayed on cotton fields in Assiut area were tested in laboratory and field with respect to their toxicity and histopathological effects against adult workers of honeybee (1,22).


Treatment of 1-day old eggs of Callosobruchus maculatus with tested levels of “propolis” alcoholic extract prevent the adult emergence of this pest, whilst aqueous extract was less potent.  Alcoholic extract showed more repellency in egg-laying as compared with aqueous extract (13).


The ranking order of toxicity for 14 insecticides tested topically on honeybee adult workers in Assiut was: Deltmethrin, Cypermethrin, Sulprofos, Chloropyrifos, Dieldrin, Endrin, Profenofos, Reldan, Carbaryl = DuPont 1642, Flucythrinate, Methomyl, Phosfolan and Fenulerate.  A new factor named “Number of honeybee LD50 doses applied per feddan” (2).


The effect of aerial applications of 6 pesticides sprayed on cotton plants was studied in two apiaries at Sohag.  Number of dead bees was dependent on type of pesticides, colony strength and distance from treated plants.  Pyrethroids (Fastac, Kerate 24) are safe while Tamaron Combi was the most toxic compound followed by Empire, Deenate and TEBR (14).


Fourteen singular and mixed insecticides were used to study the repellent effect on foraging activity of honeybee workers on flowering cotton.  All tested insecticides were repellent to workers at the day of application.  Hence, the repellency decreased gradually with time.  Synthetic pyrethroids were more repellent as compared with other groups (3).


In Assiut, during blooming season of cotton, five methods of protecting bees from poisoning were tested.  No reduction in brood rearing or number of workers was observed during closing.  However, all colonies lost weight during closing period.  The best method for protecting bees from poisoning under Assiut conditions was closing the hive with ventillation from the top, followed by closing the hive by providing an empty super chamber, sugar syrup and water (23).


Feeding colonies with copper salts reduced the infestation of adult workers and sealed brood worker cells.  However, the low levels of salts were more effective on reduction of infestation by varroa and killed more mites in tested colonies also hoarding behaviour was more (26).


Gradual increase in total haemocyte counts/mm3 haemolymph (THC) was observed during transformation of non-parasitized worker larvae to adults.  Percent increment of THC during transformation of parasitized prepupae to pupae was 59.5% while it was 1.8% only in non-parasitized workers.  In haemolymph of parasitized larvae, considerable increase of plasmatocytes 2 and prohaemocytes, accompanied with a sharp decrease in granular cells and plasmatocytes 1, was found (24).


Significant increment in mean number of dead mites was observed after spring and winter feeding of parasitized colonies with coriander seeds extract (40 gms/colony).  The general mean number of dead mites was less after spring feeding (16.83 mites/colony) as compared with winter feeding (33.33 mites/colony).  Dead adult workers were significantly less in colonies fed with coriander’s extract.  Treated colonies reared significantly more brood and considerably produce more honey as compared with control colonies which fed sugar syrup alone (25).

2-  Pests and diseases of honeybees:


In early Autumn 1995, survey on bee diseases in Assiut indicated that the paralysis disease have been affected drastically the activity of honeybee colonies and many apiaries suffering from this disease.  The pathogenic virus, chronic bee-paralysis virus (CBPV), was isolated and purified for the first time in Upper Egypt from dead and dying bees, parts of adult bodies, haemolymph and bee bread (6).

Weekly counts of crawling workers infected by chronic bee paralysis virus, was conducted in two apiaries, in Assiut during autumn 1998.  In the first apiary in Elwan district, maximum percentage of colonies infestation (31.8%) was found in mid-December and the maximum number of crawling workers was observed in December, 23rd.  However, in the second apiary in Assiut, the maximum percentage of infestation (85.5%) was noticed in mid-November.  The maximum number of crawling workers and mean number of crawling workers/colony were more than those recorded in the first apiary (7).

A trap was designed for collecting of V. orientalis, using a fermented substance.  Queens of this hornet were collected during January-May period with a peak of abundance during March 1994 and 1995, in Dokki and Assiut.  V. orientalis workers were catched in June-December, with a peak during October.  A gradual decrease in hornets numbers was found during November and December.  A general mean of 12.5 queen of V. orientalis/locality/month  were collected during March, and a general mean of 3876.5 workers/locality/month were collected during October (12).

Varroa jacobsoni Oudemans, a parasitic mite, has become a dangerous enemy of beekeeping worldwide.  Varroa was first described by Oudemans in Java during 1904.  Later it was found in Russia, Japan, and China.  A warning about this parasitic mite was published during 1975-1979 years.  This mite is present now in all continents and it could be spread to many other countries.  This ecto-parasite has recently threatened honey production in Egypt.  About 200 scientific papers from all over the world from 1904 till 1997, were used to review for this pest (8).


The different viruses known to kill bees now out number all the other bee pathogens.  In England, during 1963, Dr. I. Bailey reported the isolation of the first two viruses of honeybees, chronic and acute paralysis virus.  The recognition of these non-occluded viruses, the first of their kind to be found in insects, heralded a new era for insect pathology.  At least 15 types of viruses have been recorded over the past years as pathogens of diseases of adult bees as well as of bee brood, most being RNA viruses.  Only filamentous virus and apis iridescent virus are DNA viruses.  It has long been known that adult bees duffered form a disease called “bee paralysis”, with which was associated a rather vague complex of symptoms.  Recently, in Upper Egypt, the viral diseases of honeybee, especially paralysis, considered to be one the most dangerous diseases (9).


A first record of “Disappearing disease (DD)” or “Spring dwindling syndrome” of honeybee colonies, was observed in Assiut Governorate, Upper Egypt, during spring 2001.  “Disappearing disease”, may be more than one disease.  An unexplained loss of adult bees in spring was noticed.  Spring collapse of honeybee colonies, is primarily a nutritional problem.  Colonies die or dwindle with plenty of food stores.  Affected colonies are queenright and most of the bees die not inside or near the hives (10).


Most of the activity of bee-eaters was noticed in Jan. and Dec. in Assiut region.  Significant correlation was found between each of temp. and R.H., from one side, and bee-eaters activity.  Most of the oriental hornet’s activity was observed in Oct.-Nov. and more hornets numbers means less mean weight (in gms).  Maximum activity of the yellow wasps was found in July and maximum brood rearing in June.  Negative correlation was detected between wind velocity and flight activity of studied predators of honeybees in Assiut region (15).


The effect of some tested plant oils (0.3%) against some pests, parasites, and diseases of honeybees in Assiut, can be arranged descindenlgy as follows: Eucalyptus, Carnation, Coriander, Cumin, Lemon grass and Anise.  Using of these non-polluting agents of the environment, is of special merits (16).


Maximum and (minimum) occurrence of pests, natural enemies, and diseases of honeybee colonies in Assiut region was: Ants in Dec. (Feb.-Oct.), chalkbrood in March (Aug.), Varroa in March (Aug.-Sep.), Wax moths in Oct. (Jul.-Aug.), and dead workers in Dec. (Aug.). Generally, maximum fauna in hive debris was found in March and minimum was noticed in August.  Maximum parasitism by Apanteles on wax moths was found in May-June.  25 species belonging to 24 genera and 18 families and 7 orders were identified as pests, natural enemies and diseases of bees in Assiut region during 1998-2000 (17).

During 1998 and 1999 seasons, the maximum foraging of honeybee workers in infested colonies was found during April, July and August, while in healthy ones it was observed during June-August.  Maximum pollen-gathering by infested colonies was noticed during August, July and March, where as in healthy ones it was found during July-September. Foraging and pollen-gathering activity in healthy colonies were 1.8 and 1.2 time, respectively, more than infested ones.  Minimum foraging or pollen-gathering activity in infested or healthy colonies was recorded during November. Maximum workers brood rearing, sealed or unsealed, in infested colonies was noticed during June-August, while in healthy ones, it was found during April-June and August (18).


The relationship between seven plant oils and four mixtures of oils, which used in controlling of varroa, and brood rearing, bee population, foraging, pollen gathering, stored bee bread (pollen) and sealed (ripe), honey, by honey bee colonies, were studied, during 2004-2006, in Assiut region.  Maximum increase in brood rearing and bee population was noticed in eucalyptus oil treatment, while minimum effect on these biometrics was found in eucalyptus + coriander treatment.  Maximum increase in foraging and pollen gathering was observed in marjoram + lemongrass treatment, while minimum effect on these biometrics was noticed in anise treatment (19).

The effects of seven plant oils, and four mixtures of oils, on presence of: varroa, chalk brood mummies, wax moths larvae, and dead workers in hive debris and varroa and chalk brood in workers brood, were studied, during 2004-2006, in Assiut region.   Coriander oil, or its mixture with eucalyptus oil, were more potent against varroa, chalk brood and wax moths larvae, while anise and peppermint, were less potent in this respect. Using of coriander oil, significantly decreased numbers of varroa, chalk brood mummies and wax moths larvae, in hive debris.  Significant differences, were detected between mean numbers of dead workers, in hive debris, after using of all tested oils (20).


The effects of seven plant oils, and four mixtures of oils, on total soluble solids (%) or (T.S.S.%), total counts of haemocytes/mm3 haemolymph (T.H.C.) and on differential counts of haemocytes (%), or (D.H.C.%), in haemolymph of full grown larvae of honey bees, were studied during 2004-2006, in Assiut region. During 2004, significant decrease in (T.S.S.%), was found in coriander, eucalyptus, peppermint, and fenugreek treatments, as compared with control.  While, during 2005, this decrease was noticed in all treatments.  During 2006, significant decrease was detected in eucalyptus + coriander treatment.  No significant differences in (T.S.S.%) between spring, summer and autumn of 2004-2006.  Significant increase in (T.H.C.), was noticed in coriander treatment, as compared with control, during 2004-2005, while during 2006, this significant increment, was observed in marjoram + lemongrass and eucalyptus + geraniol, treatments.  Significant differences were detected in (T.H.C.), in 2004-2005 between each of summer and autumn, from one side, and spring from the another side, while during 2006, significant difference in (T.H.C.) were found between spring and summer (21).

3 -  Pests and diseases of honeybee colonies in Dhofar (Oman):


This work was carried out in 9 localities in Dhofar (Oman) during 1985 and 1986.  A survey of pests infesting honeybee colonies was conducted.  Monthly activity of death’s head moth, roaches, greater wax moth, reptiles, wasps, ants, bee louse and termites was studied.  Percent infestation of colonies with different pests and distribution of various major and minor pests were investigated.  Maximum monthly activity of death’s head moth was during September and June.  Minor pests in Dhofar were: rats, dogs, toads, the honey badgar (Mellivora capensis pumilio) and lesser wax moth (Achoria grisella).  No diseases were noticed in Dhofar during this study.  During my stay in Dhofar from 1984 until 1987, trials for controlling certain pests and enemies of honeybee colonies were conducted (5).
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( الملخص العربى )

" آفات طفيليات ، أمراض وإختلال حالة طوائف نحل العسل "

أ.د. مصطفى حسن حسين

قسم وقاية النبات – كلية الزراعة – جامعة أسيوط – مصر

----


تم فى مصر العليا وعمان دراسة الآفات ، الطفيليات ، الأمراض وإختلال حالات طوائف النحل، والتى تشتمل على تأثير مبيدات الآفات ، ونشر هنا العمل فى 26 بحث أو مقالة علمية فى الفترة من 1973م وحتى 2002م ، أى على مدار 30 سنة . تم تجميع البحوث الفردية ومع الزملاء وطلاب الدراسات العليا فى هذا العمل والتى نشرت و/أو ألقيت محتوياته على المستوى المحلى والعالمى فى المجلات العلمية والمؤتمرات فى بلجيكا ، كندا ، ألمانيا ، جنوب أفريقيا ومصر . تمت بالتفصيل دراسة الآفات مثل دودة الشمع ، والطفيليات مثل الفاروا والأمراض مثل الحضنة الطباشيرية والشلل وكذلك طرق مقاومتها ، بالإضافة إلى تأثير مبيدات الآفات على نحل العسل معملياً وحقلياً .
