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ABSTRACT
	Among the various non-insect enemies of honey bees spiders, pseudos corpions, mites and birds were considered as major pests. During the course of investigation, one species of spider, one species of pseudoscorpion, three species of mites and three species of birds were recorded on honey bees. 
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Full Paper:

              In addition to production of honey and wax, bees also help in increasing the yields of many agricultural and horticultural crops and at the same time help in the maintenance of ecological balance. There is great scope for increasing the bee colonies for honey and wax production and also for pollination of crops. The honey bee enemies create serious problems, which must be met not only by the bee keeper but also by the bees. In many instances, the appearance of enemy is abrupt and instantaneous which plays havoc to bee colonies in the apiaries. Several non-insects are found as pests on honey bees. Of all the non-insect enemies, several species of mites and birds are considered as a major pests of honey bee colonies.

MATERIAL AND METHODS
               
             Most of the bee keeping centers maintained by Department of industries and commerce, Government of Karnataka and Apiculturists (Bee Keeping Farmers) in the State were visited for survey. All the bee colonies available were examined for the presence of natural enemies by carefully taking out three frames randomly from each of the colonies. Observations were made on the occurrence and incidence of different natural enemies in apiaries located in various districts of Karnataka, coming under different climatic zones. Developing brood was also screened for mite infestation by uncapping cells. A 10 sq. cm area of brood comb and 5 sq. cm areas of pollen cells were examined with hand lens in A. cerana and A. mellifera. Debris from bottom board also observed for mites. Thus collected mites were mounted in Hoyer’s media, oven  dried at 35o c and identified. The feeding activity of different species of predatory birds was observed in different districts of Karnataka. The detailed observations were recorded on the foraging activity of Grey Drongo was observed on rock bee from morning 6.00 AM to evening 6.00 PM. Observations were made on abundance of drongoes, number of drongoes  engaged in capturing bees and number of bees captured at different times of the day. The number of spiders and pseudoscorpions were counted from the bee colonies. The enemies that occurred in bee colonies were collected, killed, preserved and identified. Smaller specimens were collected and preserved in vials containing 70 per cent alcohol. The immature stages were reared in the laboratory up to adult stages and preserved for identification.

    RESULTS AND DISCUSSION
      
Observations on honey bees revealed the occurrence of different species of non-insect enemies. These have been categorized into different order, family and species (Table).

Order: Araneae – Family: Argiopidae: Araneus sp. is a medium spider. It is observed feeding on the adult worker bees in the hives of A. cerana and A. mellifera during March and April. This is in conformation with the earlier observations of Nyffeler and Breene (1991). Another medium sized unidentified species of spider was observed feeding on workers of A. cerana on the flowers at the time of foraging.

Pseudoscorpions:  Ellingsenius  indicus (chamberlin) is a medium brownish Pseudoscorpion. It was observed on the bottom board of the hives of A. cerana and was also firmly attached to the legs of worker bees. Similar observation  was also reported by Murthy and Venkataramana (1985). The nature of damage of this Pseudoscorpion is not known. 

Order: Acarina – Family: Ameroseiidae: Neocypholelaps indica (Evans) is the most common phoretic mite associated with all the species of honey bees. The mites were observed on the thorax and abdomen of adult worker bees and also in the pollen cells of the hives of A. cerana and A. mellifera encountered in the present observations are in full conformity with findings of Shafi (1986).

   	                                                TABLE - 1

                     List of non – insect enemies associated with honey bees 

	Order
	Family/ Subfamily
	Species
	Bee species affected
	Locality
	Remarks

	Araneae (spiders)
	Araneidae
	Araneous sp.
	A. cerana 
A. mellifera 
	GKVK, Bhagamandala, Devanahalli, Mudigere
	Minor; Occasional; Polyphagous 

	Arachnida (pseudoscorpions)
	Chelonethi
	Ellingsenius indicus (Chamberlin)
	A. cerana
	GKVK, Mudigere, Sakaleshpur, Kumbalagodu, Bhagamandala, Sulya
	Minor; Occasional; Monophagus

	Acarina (mites) 
	Ameroseiidae
	Neocypholelaps indica (Evans)
	A. cerana 
A. mellifera
A. dorsata, 
A. florea
	All the districts of Karnataka 
	Minor; Seasonal; Polyphagous

	
	Laelapidae
	Tropilaelaps clareae (Delfinado & Baker)
	A. mellifera 
	GKVK, Devanahalli, Kumbalagodu
	Major; Seasonal; Monophagous

	
	Varroidae
	Varroa jacobsoni (Oudemans)
	A. cerana 
A. mellifera

	All the districts of Karnataka
	Minor; Seasonal; Polyphagous

	Passeriformes (Birds)
	Dicruridae
	Dicrurus leucophacus longicaudatus (Hay)
	A. cerana 
A. dorsata
A. mellifera
	GKVK, Bhagamandala, Virajpet, Puttur, Sulya, Sakaleshpur, Mudigere, Thirthahalli, Sirsi, Sagara
	Minor; Occasional; Polyphagous

	
	
	Dicrurus adsimilis (Vieillot)
	A. cerana
A. dorsata
A. mellifera
	GKVK, Bhagamandala, Virajpet, Puttur, Sulya, Sakaleshpur, Mudigere, Thirthahalli, Sirsi, Sagara
	Minor; Occasional; Polyphagous

	Coraciiformes
	Meropidae
	Merops sp. 
	A. cerana
	GKVK, Sulya, Puttur, Mudigere, Sakaleshpur, Bhagamandala, Virajpet, Thirthahalli
	Minor; Occasional; Polyphagous


       The maximum incidence occurred during January- March and June – September. The mites occrred in large numbers on the workrer bees of A. cerana and were often recorded up to 362 mites per bee on the head and thorax of the foragers.

        Family: Laelapidae: Tropilaelaps clareae (Delfmado and Baker) is vasty and red in colour. It can be seen actively moving in and out of the cells. It was found to suck the body fluid from the larvae and pupae of honey bees. The observations are in conformity with the findings of Bharadwaj (1968). The maximum incidence was observed on A. mellifera colonies during May (164.4/ hive) followed by April (155.8/hive). All the observed colonies of A. cerana were found free from this species of mites.

        Family:Varroidae: Varroa jacobsoni is a large sized reddish-brown, broadly oval and hairy mite, visible to naked eye by careful observation. Adult mites live on worker and drone bees under the abdominal sclerites and occasionally found attached to thorax. The mites enter the cells of a bee larva just before capping and attack the larva by sucking the haemolymph. These observations are in conformity with the findings of Lange et al. (1976), Jong et al. (1984). As ectoparasitic, it was observed to suck the blood from the workers and drone larvae, pupae and also adults. The mites were also collected on the bottom board in the debris.

         The infestation of mites was maximum during July. The  maximum incidence of 5.2 and 3.6 mites per 20 adult bees were observed on A. mellifera and A. cerana, respectively. Similarly, 6.4 and 4.2 mites per 10 sq. cm. brood comb were recorded on A. mellifera and A. cerana colonies, respectively. Likewise, 4.8 and 2.6 mites per hive were collected on the bottom board of A. mellifera and A. cerana colonies, respectively. However, there was no mite incidence on the pollen combs of both the species of honey bees. 

       Birds- Family: Dicruridae : Dicrurus leucophacus longicaudatus (Hay) is a grey coloured medium bird. It was observed flying around the bee colonies and catch the incoming and outgoing bees of A. cerana, A. mellifera, A. dorsata and A. florea. The greater activity of birds was observed during morning and late afternoon from October to January under Bangalore conditions. Similar findings were also recorded by Esmail (1974) and Sihag (1993) although the species of birds were different from those in the present study. The maximum foraging activity was observed in the districts of Kodagu, Dakshina Kannada, Hassan, Chikmagalur and Shimoga. The other species of birds such as black drongo (Dicrurus adsimilis) and bee eater (Merops sp.) were also found feeding on the honey bees but their activity was lower near the hive or near the colonies as compared to the grey drongo.
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