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Figure 1: Development of an ascogenous system 
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1.5 GEOGRAPHICAL DISTRIBUTION 

Despite the early descriptions of chalk brood disease from 

England (Betts, 1915-24) and continental Europe, including Germany 

(Maassen, 1913) and Switzerland (Morgenthaler, 1918), it was not 

discovered in the U.S.A., in honey bee larvae, until 1971 (Hitchcock, 

1972), although a chalk brood fungus was isolated from Megachile inermis 

in 1965 (Baker and Torchio, 1968). The importation of New Zealand 

queens to Canada (Pankiw, 1972) in 1968 may have provided a source of 

inoculum (De Jong, 1977) as may the importation of European pollen 

(Gochnauer, 1982), since the disease may be transmitted by contaminated 

pollen (Mehr et al., 1976; Menapace, 1978). Mraz (1973), however, 

stated that chalk brood was not a new disease in the U .. S.A., but had 

been present there as long as European bees. In his view, it had been 

scarce for 50 years while the old, leather-coloured Italian bees were 

in use, since these were very resistant to the disease; but previously 

it had been common, when German black bees were kept. He suggested 

that it may have recently reappeared with the re-introduction of more 

susceptible strains of bees. Menapace and Wilson (1976) also reported 

early incidents of the disease in the U.S.A. in the 1920s and 1930s. 

Chalk brood has now been reported from many countries and 

appears to be mainly a disease of bees in the north temperate regions, 

with recent out-posts within tropical (Belize, Mexico, Phillipines) 

and south temperate (New Zealand, Argentina) regions (Nixon, 1982; 

Heath, 1985a). 
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1.6 DISEASE ETIOLOGY 

Maurizio (1934) described cases where apparently healthy 

larvae would develop disease symptoms, once they had been removed from 

their colony and were incubated in the laboratory. Also, the fungus 

was isolated from the vast majority of samples of brood comb 

examined by Heath (1985.b )-; even wheri the supplier .·of .the sample insisted 

that the colony was free of chalk brood disease. These observations 

suggest the fungus is often present in colonies, without manifesting 

itself; that certain pre-disposing conditions are required for disease 

development and that the disease may be much more widespread than 

first thought. Indeed, it may even be that the recent appearance of 

the disease in New Zealand, for example, resulted from a change of 

conditions in the colonies there, rather than from importation of the 

pathogen. 

Rainy summers and consequent moist, cool apiaries have been 

blamed for precipitating the disease (Roussy, 1962; Dallman, 1974). 

Lunder (1971) reported the disease to be most prevalent in the damp 

regions of Norway and thought weakened colonies might be more 

susceptible, since they would be unable to maintain optimal brood 

temperature. Bailey (1966) considered chilling of the brood prior to 

cell sealing as a pre-requisite to chalk brood development and Cooper 

(1980) suggested that fluctuating brood-nest temperatures, as exhibited 

by some types of bee, might induce disease development through a 

chilling effect. 

Albisetti and Brizard (1979) blamed dampness in the hive, 

·resulting from evaporation of water from nectar, for disease 

development, but colonies maintain a constant relative humidity around 

brood (Moeller and Williams, 1976). Wille (1975) was also sceptical 

about the effects of high humidity. 
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Alternatively, inadequate pollen supplies have been blamed 

(De Jong, 1976). Mehr et al. (1976) and Herbert et al. (1977) 

induced chalk brood disease in colonies by feeding them 2 year old 

pollen, which according to Haydak (1961) would be of negligible 

nutritive value with respect to the development of the hypopharyngeal 

glands, so larvae may have been fed brood food of poor quality or 

inadequate quantity. 

Deans (1940) considered colonies already weakened by acarine or 

paralysis to be vulnerable, as might colonies affected by sacbrood 

(Mehr et al., 1976; Moeller and Williams, 1976). Consequently, 

Wille (1975) regarded the fungus as a secondary invader, attacking 

those larvae already weakened by other circumstances. 

De Jong (1977) commented on the varying susceptibility of bee 

strains to the disease and Menapace and Wilson (1976) thought 

inbreeding and uncontrolled genetic changes were leading to more 

susceptible strains of bees·in the U.S.A. Seal (1957) found chalk 

brood only amongst darker races of bees, which may have been due to 

their 'excessive swarming', thereby leaving too large a brood nest for 

the remaining bees to tend. Wille (1975) suggested susceptibility 

was hereditary and recommended selection of resistant stocks. Nelson 

(1975), when crossing New Zealand and Californian bee stocks, found 

those crosses to have fewer colonies affected by chalk brood than 

local stocks. Gilliam et al. (1983) and Milne (1983) demonstrated 

.resistance to infection related to nest cleaning behaviour.in bees. 

This is controlled by genes for uncapping of cells and larval removal, 

as demonstrated by Rothenbuhler (1964) for American Foulbrood resistance. 

Widespread use of oxytetracycline as treatment for other bee 

diseases was thought to have enhanced chalk brood (Samsinakova et al., 

1977), but it has been demonstrated as ineffective at either inhibiting 
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or enhancing chalk brood symptoms (Menapace and Wilson, 1979, 1980). 
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1. 8 DISEASE CONTROL 

Many antibiotics, antimycotics and disinfectants have been 

·tested in vivo (Taber et al., 1975; Menapace and Wilson, 1979; 

Menapace and Hale, 1981; Stoner and Wilson, 1985), or in vitro 

(Giauffret and Taliercio, 1967; Dallman, 1974; Samsinakova et al., 

1977; Gochnauer et al., 1979; Gochnauer and Margetts, 1980), or by 

both methods (Glinski, 1980; Herbert et al., 1985); but with little 

success in preventing fungal growth and therefore disease development. 

There remains no effective chemotherapy against this disease. Such a 

treatment would have to be easy to use; be no more expensive than the 

natural loss caused by chalk brood (Menapace and Hale, 1981) and should 

not induce the development of resistant strains of the fungus (Heath, 

1982). 

Others have recommended simple physical methods by which to 

maintain healthy colonies, for example, heating the hives in spring 

to prevent dampness (Pedersen, 1976), or ensuring adequate ventilation 

in the hives (Seal, 1957). Nelson and Gochnauer (1982) noted more 

infections in old than in new combs, but the destruction of infected 

combs is of no use, since Anderson (1938) reported extensive chalk 

brood in a comb so new it had not been fully formed. One simple 

treatment reported as successful is the coating of the insides of 

brood boxes with lime wash (Gochnauer, 1982). 

The best means of control is good hive management, according 

to Morris (1977) and De Jong (1977) who recommended· maintai,nihg the 

strength of colonies, so there is an adequate adult to brood. ratio. 

Many suggest requeening those colonies which appear most susceptible, 

in order to produce a more resistant stock (Roussy, 1962; Mraz, 1973; 

Wille, 1975). At present these are the only satisfactory recommendations 

as means of control. 
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