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STUDIES ON SOME FUNGAL DISEASES INFECTING THE
BROOD IN HONEY BEE COLONIES
[31]

Elbassiouny', A.M.; Late M.A. EL-Banby'; A.A.Gomaa' and M.A.M. Ali'
ABSTRACT

The present study deals with isolation and purification of five different species of
fungi from infected honey bees. These fungi were comprimized due to the differen-
tial in colour and shape. They were classified and identified according to the fol-
lowing symptoms as follows:

a. Black coloured fungi which were identified as Aspergillus niger.
b. Cotton fibre like fungi which identified as 4scosphaera apis.
¢. Green coloured fungi which were identified as Aspergillus flavus
d. Gray coloured fungi which were identified as Tieghemiomyces sp
€. White coloured ftmgi which were identified as Curvularia sp

Pathogenicity tests were carried out on these species of fungi. The obtained
results revealed that Ascosphaera apis. and Aspergillus flavus had pathogenic ef-
fects, while the other three fungi Aspergillus niger, Tieghemiomyces sp and Curvu-
laria sp were non-pathogenic. The effects of entomopathogenic fungi on different
developmental stages of honey bee were taken into consideration to find out the
most susceptible larval instar and stages for these fungal Infections. It is concluded
that, the first three larval instars were more resisted to fungal infection than the other
instars.
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INTRODUCTION

In recent years brood fungus diseases,
i.e. chalk brood mainly caused by Asco-
sphera apis and stone brood which
caused by several species of fungi be-
longing to genus Aspergillus have drastic
damage in apiaries.

Different subjects concerning the fun-
gal diseases had been studied by many
authors: infection level of fungal diseases

(Befus-Nogel et al 1992); identification
of fungal species (Alonso Rodriguez et
al 1992 and Lee and Chang 1993), var-
roa mite as vector of pathogenic micror-
ganisms (Liu ef al 1988), effect of ex-
posing the colonies to insecticides on
appearance of fungal diseases (Koenig,
1987), sclecting genetic lines of bees with
hygienic behaviour (Spvak and Gillian,
1993) and effect of infection on colonies
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production (Rosenthal ef al 1992). Re-
cently, honey bee brood diseases began to
appear in Delta, especially in the North-
cm Governorates, to spread into the upper
regions of Egypt. The diagnosis of such
diseases are chalk brood and stone brood
(Zidan et al 1999).

The present study aimed to throw
more light on the nature of fungal dis-
eases infecting honey bee by isolation,
purification and identification. Further-
more, pathogenic tests were concluded to
evaluate the efficiency of fungal spores
that cause infection.

MATERIAL AND METHODS

Production of limited Age of Honey
Bee Larvae

Honeybee colonies, each headed with
first hybrid Camniolan queen were se-
lected to obtain the required ages of lar-
vae. On May 4, 1996, all the brood and
honey combs of the chosen colonies were
removed and transferred to queenright
colonies after shaking the adult bees. Two
honey and pollen combs were left in each
colony as a source of food. An empty and
clean comb was marked and inserted
between the two combs for egg laying.
The marked combs were left in the
colonies for 24 hours, then transferred in
the experimental colonies. The same pro-
cedure repeated every day five times to
obtain different ages of eggs and limited
ages of the following instars and stages.

Infection of Different Larval Ages

Seven colonies, each headed by first
hybrid Carniolan queen, were prepared
for this study. Every colony had five
marked brood combs, each had a limited

larval instar, i:e., the first frame had 1*
instar larvae, the second frame had 2™
instar ones... etc.

On Mayl2, 1996, samples of stone
brood mummies were collected from
naturally infected colonies. They were
divided into two groups according to their
colour, dark-stony and white-stony
mummies. Mummies of each group were
pourded separately and S grams of the
resulted powder were added to one of the
following regimes.

a: 45 g sugar powder

b: 45 g of pollen grains were added to the
same amount of water to obtain pollen
paste.

c: 45 g sugar powder were added to the
same amount of water to obtain sugar
Syrup.

The experimental colonies were di-
vided into two groups. The first group
was treated with dark pounded mummies
while the second was treated with the
white pounded mummies. Untreated col-
ony was provided and received 45 grams
of sugar solution only in feeder.

Isolation of fungi from infected indi-
viduals

To isolate and identify the fungal
pathogens, five replicates from each col-
ony were randomly taken in sterilized
glass vials by using sterilized forceps.
The first sample was taken on May 13,
1996 and the second in the next day. The
rest of the samples were taken every day
for the first six samples, then every three
days until the 18" day post treatment.

Bee samples of limited ages and
stages were transferred to the laboratory
of Plant pathology for fungal isolation on
aqueous agar-agar medium (composed of
20 gm agar- agar and dissolved inone

Arab Univ. J. Agric. Sci., 11(1), 2003



Fungal diseases infccting honey bee brood ? 413 -

litter of distilled water)in sterilized Petri-
dishes. Each Petri-dish contained five
individuals, which were distributed ran-
domly in the dish. The dishes were incu-
bated at 28 -30°C for 48-82 hrs until the
appearance of fungal cultures around.. the
infected specimens and the percentage of
infected individuals as well as the number
of growing fungal colonies (according to
their growth shapes and colours) in each
dish were recorded.

From each of the isolated specimens,
a piece of agar-agar contained fungal
cultures were taken. Each type of isolate
(according to its growth shape and col-
our) was inoculated in Petri-dishes con-
tained solid aqueous agar-agar medium
by using sterilized inoculated needle. The
inoculated dishes were incubated at 28 -
30°C for 5-6 days until the fungal colo-
nies were appeared. A piece of apical
hyphae was taken from each colony by
means of a sterilized needle and inocu-
lated in Petri-dishes contained solid agar-
glucose or potato-dextrose medium
(composed of 200 gm of potato extracts,
10 pm glucose or dextrose, 20 gm agar-
agar, and one litter of distilled water).
The inoculated dishes were incubated at
28 -30°C until reaching full growth of
fungi in the dish. This procedure allows
to obtain pure cultures of fungi from in-
fected honey bee individuals.

The pure fungal cultures were pre-
served on oblique glucose-agar (or po-
tato-dextrose) medium in test tubes and
kept in refrigerator, The cultures were
renewed in a period not more than one
month,

Pathogenecity test

Pure cultures of fungi were continu-
ously renewed to obtain 15 - 20 days old

cultures. The fungal suspension was pre-
pared from pure culture and the sus-
pended spores were obtained from three-
weeks old cultures. Fungal growth was
suspended in sterilized water and adjusted
to 3.2 x 10°. Small amount of sucrose
added to the suspension to activatc the
spores of Aspergillus. The fungal sus-
pension sprayed directly on the frames
containing different ages of larvae. Each
fungus species was sprayed in one col-
ony, each colony contained five frames
covered with adult bees. Samples were
taken every 24 hrs in sterilized vials.
Fungi were isolated from the individuals
of each sample in sterilized Petri-dishes
contained solid aqueous agar-agar. The
dishes were incubated at 28-30°C for 48-
82 hrs untl the appearance of fungal
cultures around the infected specimens
and the percentage of infected individuals
was recorded.

RESULTS AND DISCUSSION

In the present study, five different
fungal species were isolated and purified
from the infected honey bee specimens.
These fungi were isolated, according to
the colony colour and shape, identified

and classified as follows:
It is important to notice that Asper-
gillus  niger, Curvularia sp. and

Tieghemiomyces sp. which were detected
as black coloured fungi, gray coloured
fungi and white coloured and compact
fungi are found to be non-pathogenic
fungi. Therefore, these three species were
neglected from the present work and the
following studies were carried out on
both Ascosphaera apis which appeared as
white colour and cotton fiber like fungi,
and Aspergillus flavus which detected as
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No. Fungal properties Identification
Scientific name Family Order
1  White coloured and Ascosphaera apis Ascosphaeraceae Ascosphaerales
cotton fiber like fungi
2 Greencoloured fungi  Aspergillus flavus. Moniliaceae Moniliales
3  Blackcoloured fungi  Aspergillus niger Moniliaceae Moniliales
4  Gray coloured fungi Curvularia sp. Dematiaceae Moniliales
5  White coloured and Tieghemiomyces sp. Sphaeropsidiaceae  Sphaeropsidiales
compact fungi

Green coloured fungi. The obtained re-
sults are summarized in Tables (1-7).

Percentages of infection in different
honey bee stages

1- Treatment of the first instar larvae

After treating the first instar larvae
with the powder of dark mummies, the
infection did not detect in the second day
(second instar larvae) (Table, 1). Onthe
third day, the infection began to appear
depending upon the spore carriers; 20%
were infected with A. apis when pollen
paste and sucrose syrup were used. When
the treated larvae reached the fourth in-
star, the infection reached 40% withA.
apis when pollen paste and sugar syrup
were used. In the fifth instar treated lar-
vae, the percentage of infection with the
same species of fungi were 40% and 60%
with sugar powder and sugar syrup, re-
spectively. At the same age A. falvus be-
gan to appear with sugar powder and
pollen paste, both at 20% level of infec-
tion. The highest level of infection caused
by A. apis was observed on the ninth day
after treatment (3 day old prepupa), when
100% and 25% infection were reached
with sagar powder and pollen paste, re-

spectively. Those percentages decreased
in the pupal stage and began to appear at
pronounced  percentages in newly
emerged adult; 20, 40 and 60% infection
were reached with sugar powder, pollen
paste and sugar syrup, respectively. How-
ever, the highest infection with A.flavus
(80%) was reached 6 days after treatment
after using pollen paste as fungal carrier.
The white mummies were less than in
case of the powder of dark mummies. On
the other hand, both species of fungi were
recorded also. The existence and the level
of infection depend upon the brood instar
and bee stage as well as the fungal car-
rier. Generally, the highest infection level
with A. apis (100%) was recorded 6 days
after treatment (in the second day of
prepupal stage). The corresponding value
(60%) with A. flavus was, however, ob-
tained 5 days after treatment (in the first
day of prepupal stage), both were re-
corded when sugar powder only was used
as fungal carrier.

2- Treatment of the second instar lar-
vae

After treating the second instar larvae
with the powder of dark mummies the
infection did not appear in the second day
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Table 1. Percentages of infected honey bees of different stages after treating the first
instar larvaec with the powder of both dark and white mummies during May-
June, 1996 at Ain Shams University

Days Instar A. apis
after or Ages Sugar powder  Pollen paste  Sucrose syrup  Untreated check
treatment  stages D W D W D W D W
1 Larvae 2dayold 0 0 0 0 0 0 0 0
2 Larvae 3 dayold O 0 20 0 20 0 0 0
20* 20*
3 Larvae 4dayold 0 0 40 0 40 20 0 0
40* 40*  20*
4 Larvae Sdayold 40 0 0 0 60 0 0 0
40* 60*
5 Larvae  Cocoon 20 0 20 0 0 0 0 0
spinning ~ 20* 20*
6 Larvae  cocoon 20 100 0 0 0 0 0 0
spinning  20* 100*
9 Prepu- 3dayold 100 20 40 20 20 20 20 20
pae 100* O* 25¢ 0* 0* 0*
12 Pupae  2dayold 20 40 80 0 0 0 0 0
80*  40* 80* _
15 Pupae Sdayold 40 20 20 20 20 20 20 20
25  20* 0* 0* o* o*
18 Adults  Newly 20 0 40 0 60 40 0 0
emerged  20* 40* 60*  40*
Table 1. Cont.
Days Instar A. flavus
after or Ages Sugar powder _ Pollen paste  Sucrose syrup  Untreated check
treatment stages D w D W D w D w
1 Larvae 2dayold O 0 0 \} 0 0 0 0
2 Larvae 3 dayold 20 20 20 20 0 20 20 20
o* o* o* o* o* 0 0
3 Larvae 4 dayold 0 20 0 0 0 20
20* 20* 0 0
4 Larvae S5dayold 20 0 20 0 0 20
20* 20* 20* o 0
5 Larvae  Cocoon 0 60 0 0 0 0
Spinning 60* 0 0
6 Larvae  cocoon 0 0 80 0 0 0
spinning 80* 0 0
9 Prepu- 3dayold 0 0 0 0 0 40
pae 25* 0 0
12 Pupae  2dayold 40 0 0 20 0 0
40* 20* 1] 0
15 Pupae Sdayold 0 0 0 0 0 0
0 0
18 adults  newly 0 20 0 0 0 20
emerged 20* 20* 0 0
Where: * = values represent the comrected percentages of infected bees; D = dark mummies;

W = white mummies
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(third instar larvae (Table, 2). On the
third day the infection with A. apis ap-
peared at high level, reaching 60, 40 and
40% when sugar powder, pollen paste
and sugar syrup were used as fungal car-
riers, respectively. The level of infection
with this fungal species was fluctuated as
the age of treated bees progressed. In case
of 4. apis, this fungus began to appear at
the beginning of the prepupal stage with
slight level reaching 20% only.

The percentages of infection with both
A. apis and A. flavus after treating the
second instar larvac with the powder of
white mummies were less than in case of
the powder of dark mummies. When in-
fection appeared, it exceeded not more
than 25% and in most cases, infection
disappeared completely for both fungal
species and with all carriers used in the
present study.

3- Treatment of the third instar
larvae

After treating the third instar larvae
with the powder of the dark mummies,
the infection began to appear in larvae 5
day old (2 days after treatment). A. apis
was found to infect 20-60% of the tested
larvae 4 days after treatment (in the
second day of spinning cocoon), de-
pending upon the fungal carrier, being 60,
20 and 40% when sugar powder, pollen
paste and sugar syrup were used, respec-
tively. The highest level of infection with
this fungal species (100%) was recorded
in pupae 4 day old when sugar powder
was used. 4. flavus was detected in two
cases only and with slight percentages not
more than 20% (Table, 3).

The same trend of infection, but with
less level, was obtained after treating the
third instar larvae with the powder of the

white mummies. The highest percentage
of infection was recorded for 4. apis
(40%) as compared with A. flavus (60%).
On the other hand, pupae 4 day old was
more susceptible to infection with A. apis
as compared with the other tested instars
and stages.

4- Treatment of the fourth instar
larvae

After treating the fourth instar larvae
with the powder of the dark mummies,
the infection began to appear immediately
in the second day and reach the highest
level of infection with A. apis (40, 40 and
20% with sugar powder, pollen paste and
sugar syrup, respectively) 4 days after
treatment (in one day old prepupae). The
same high level of infection with 4. apis
was also recorded in the newly emerged
adult bees (20, 40 and 40% with sugar
powder, pollen paste and sugar syrup,
respectively). A. flavus appeared at slight
level not exceeded 20% in few cases
(Table, 4).

In case of white mummies, the per-
centages of infection with both A. apis
and A. flavus after treating the fourth in-
star larvae were less than in case of the
powder of the dark mummies.

5- Treatment of the fifth instar larvae

After treating the fifth (last) instar
larvae with the powder of the dark mum-
mies, the infection with either A. apis
and A. flavusbegan to ppear in the sec-
ond day. The highest infection with the
former fungus was recorded 4 days after
treatment (in 2 day old prepupae), then
the infection fluctuated between disap-
pearance and appearance with low degree
till emergence. In case of A. flavus, the
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Table 2. Percentages of infected honey bees of different stages after treating the second
instar larvaec with the powder of both dark and white mummies during May-
June, 1996 at Ain Shams University

Days Instar A. apis
after or Ages Sugar powder  Pollen paste  Sucrose syrup  Untreated check
treatment  stages D W D W D W D W
1 Larvae 3 dayold 0 0 0 0 0 0 0
2 Larvae 4dayold 60 20 40 0 40 0 0 0
60*  20* 40* 40*
3 Larvae Sdayold 20 0 0 0 0 20 0 0
20* 20*
4 Larvae  cocoon 20 0 40 0 0 0 0 0
spinning 20* 40*
5 Larvae  cocoon 0 20 0 0 0 0 0 0
spinning 20*
6 Prepu- 1dayold 60 20 20 0 0 0 0 0
pae 60*  20* 20*
9 Transform 40 20 40 20 20 20 20 20
25*  0* 25  o* 0* 0*
12 Pupae 3 dayold 40 20 40 40 20 20 20 20
25* o+ 25% 25 O+ 0+
15 Pupae 6dayold 0 0 0 0 0 0 0 0
18 adults 2dayold 20 20 40 20 0 40 20 20
0* 0* 25*  o* 25*
Table 2. Cont.
Days Instar A. flavus
after or Ages Sugar powder  Pollen paste  Sucrose syrup  Untreated check
treatment  stages D W D W D W D W
1 Larvae 3 dayold 0 0 0 0 0 0 0 0
2 Larvae 4 dayold 0 0 0 0 0 0 0 0
3 Larvae Sdayold O 20 0 0 0 20 0 0
20* 20*
4 Larvae  cocoon 0 0 0 0 0 0 0 0
spinning 0 0
5 Larvae  cocoon 0 0 20 0 0 0 0
spinning 20*
6 Prepu- 1dayold 20 20 0 0 0 0 0 0
pae 20*  20* 20*
9 Transform 0 20 0 20 0 0 0 0
20* 20*
12 Pupae 3dayold O 20 0 0 0 0 0 0
20*
15 Pupae 6dayold O 0 0 0 0 0 0 0
18 adults 2dayold O 0 40 0 0 0 0 0
40*
Where: * = values represent the corrected percentages of infected bees; D = dark mummies;

W = white mummices
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Table 3. Percentages of infected honey bees of different stages after treating the third
instar larvae with the powder of both dark and white mummies during May-
June, 1996 at Ain Shams University

Days Instar A. apis
after or Ages Sugar powder  Pollen paste  Sucrose syrup  Untreated check
treatment stages D w D W D W D W
1 Larvae 4dayold O 0 0 0 0 0 0 0
2 Larvae Sdayold 60 20 0 0 0 40 0 0
60*  20* 40*
3 Larvae  cocoon 0 0 0 20 0 0 0 0
spinning 20*
4 Larvae  cocoon 60 0 20 0 40 0 0 0
spinning  60* 20* 40*
5 Prepu- 1dayold 20 20 20 20 20 20 20 20
pae 0 o* o* o* o* 0* 0 0
6 Prepu- 2dayold 0 20 20 0 20 0
pae 20* 20* 20*
9 Pupae ldayold 20 0 40 0 40 40
20* 40* 40*  40* 0 0
12 Pupae 4dayold 100 40 20 40 20 0
100* 40* 20* 40*  20* 0 0
15 Pupae 7 dayold 20 0 0 0 0 0
20* 0 0
18 adults 3dayold 20 0 0 0 0 20
20* 20* 0 0
Table 3. Cont.
Days Instar A. flavus
after or Ages Sugar powder  Pollen paste  Sucrose syrup  Untreated check
treatment  stages D W D W D W D w
1 Larvae 4dayold 0 0 0 0 0 0 0 0
2 Larvae Sdayold O 0 0 20 20 0 0 0
: 20 0
3 Larvae  cocoon 0 20 0 20 20* 20 0 20
spinning 0* 0* 0 o*
4 Larvae  cocoon 0 0 20 0 0 0 0 0
spinning 20*
5 Prepu- ldayold O 0 0 0 0 0 0 0
pae
6 Prepu- 2dayold O 20 0 0 0 0 0 0
pae 20*
9 Pupae ldayold 0 20 0 20 0 20 0 20
o* 0* 0*
12 Pupac  4dayold O 0 0 0 0 0 0 0
15 Pupae  7dayold 0 20 0 20 0 20 0 20
o* 0* o*
18 adults 3dayold O 0 0 60 0 0 0 0
60*
Where: * = values represent the corrected percentages of infected bees; D = dark mummies;

W = white mummies
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Table 4. Percentages of infected honey bees of different stages after treating the fourth
instar larvae with the powder of both dark and white mummies during May-
June, 1996 at Ain Shams University

Days Instar A. apis
after or Ages Sugar powder  Pollen paste  Sucrose syrup  Untreated check
treatment stages D W D w D w D W
1 Larvae Sdayold 20 0 20 0 0 0 0 0
20* 20*
2 Larvae  cocoon 20 0 20 0 20 20 0 0
spinning 20* 20* 20* 20*
3 Larvae  cocoon 60 0 0 20 0 0 0 0
spinning 60* 20*
4 Prepu- 1dayold 40 80 40 0 20 0 0 0
pae 40* 80* 40* 20*
5 Prepu- 2dayold 20 0 0 0 0 20 0 0
pae 20* 20*
6 Prepu- 3dayold 0 0 60 20 0 0 0 0
pae 60*  20*
9 Pupae 2dayold 40 20 40 20 20 60 20 20
25*  20* 25¢ 0* o* 50*
12 Pupae S5dayold 20 20 20 40 80 20 20 20
0* 20* o* 25 75 0+
15 adults  Newly 20 0 40 0 40 0 0 0
emerged 20* 40* 40*
Table 4. Cont.
Days Instar A. flavus
after or Ages Sugar powder  Pollen paste  Sucrose syrup  Untreated check
treatment  stages D W D W D w D w
1 Larvae Sdayold 20 0 0 0 0 0 0 0
20*
2 Larvae  cocoon 0 20 0 0 0 0 0 0
spinning 20*
3 Larvae  cocoon 20 80 20 20 20 20 20 20
spinning o* 75* 0* 0* o* o*
4 Prepu- 1dayold O 0 0 0 0 20 0 0
pae 20*
5 Prepu- 2dayold O 0 20 0 0 0 0 0
pae 20*
6 Prepu- 3dayold 0 0 0 0 0 0 0 0
pae
9 Pupae 2dayold O 20 0 0 20 0 0 0
20* 20*
12 Pupae S5dayold O 0 20 0 0 0 0 0
20*
15 adults  Newly 0 0 0 0 0 0 0 0
emerged
Where: * = values represemt the corrected percentages of infected bees; D = dark mummies;

W = white mummies
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signs of symptoms of the disease ap-
peared on few cases. On the other hand
the percentages of infection with 4. flavus
after treating the fifth instar larvae with
the white mummies were recorded in few
cases and not exceeded 20% (Table 5).

From the fore-mentioned results it
could be concluded that A. apis is more
abundant and distributed in the Egyptian
apiaries than 4. flavus On the other hand,
all instar larvae were found to be suscep-
tible to fungal infection but with different
degrees; i.e., the infection appeared in the
early instar larvae 2 days after treatment,
while in late instars the infection ap-
peared 4 days after treatment. In most
cases, the signs by A. apis appeared on
larvae during spinning their cocoon,
prepupae and young pupae.

According to Gochnauer (1963),
fungus infections of honey bee colonies
appeared in colonies with excessive hive
moisture. Chalkbrood disease caused by
A. apis occurs during summers in apiaries
located in moist places (Dallmann,
1966). Honey bee larvae 3-4 day old and
those aged 2 days after sealing were most
susceptible to 4. apis infection (Bailey,
1976). This is in agreement with the re-
sults of the present study. A. apis might
survive in the soil and find its way into
the food chain of honey bees, and may be
transmitted to larvae via contaminated
brood food. Worker and queen bees could
transmit the disease.

6- Treatment of the adult workers

In this experiment adult of worker
honey bees were treated Sgrm of the
powder of dark and white mummies and
examination was made after certain peri-
ods. The obtained results are recorded in
Table (6).

After treating the adults with the
powder of dark mummies the infection
with A. apis start to appear 4 days after
treatment at low degree (25%). The in-
fection increased to reach the maximum
at 6 days after treatment when pollen
paste or sugar syrup was used as fungal
carriers. The infection fluctuated towards
the end of the experiment. While in case
A. flavus, the opposite trend could be
noticed, symptoms appeared immediately
in the second day and fluctuated towards
the end of the experiment.

After treating the adult workers with
the powder of the white mummies, the
infection with 4. apis appeared at low
level and in few cases; in most cases this
fungus did not detect. But in case of A.
Jflavus, a pronounced level of infection
was noticed in most cases and at any age
to reach the maximum (40, 20 and 40%
infection when sugar powder, pollen
paste and sugar syrup were used) 6 days
after treatment. The infection was de-
creased towards the end of the experi-
ment and 15 days after treatment, the
infection completely disappeared.

It is important, from the fore-
mentioned results to notice thatA. apis
appeared on larvae at higher levels than
on adults and the opposite was, however,
true for 4. flavus, which appeared on
adults at higher levels than on larvae.
This phenomenon may need extensive
studies to explain the susceptibility of
different mode of action of both A4. apis
and A. . flavus.

Effect of larval instar on percentages of
infection with different pathogenic
fungus species

This experiment was carried out to

‘find out the effect of larval instar on the
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Table 5. Percentages of infected honey bees of different stages after treating the fifth
instar larvae with the powder of both dark and white mummies during May-
June, 1996 at Ain Shams University

Days Instar A. apis l
after or Ages Sugar powder  Pollen paste Sucrose syrup  Untreated check
treatment stages D w D w D W D w
1 Larvae  cocoon 0 0 20 0 0 0 0
spinning 20*
2 Larvae cocoon 20 60 0 0 0 40 0 0
spinning 20*  60* 40*
3 Prepu- 1dayold 20 40 40 0 20 0 0 0
pae 20*  40* 40* 20*
4 Prepu- 2dayold 20 40 100 0 40 0 0 0
pae 20*  40* 100* 40*
5 Prepu- 3dayold O 0 60 0 0 0 0 0
pae 60*
6 Pupae  transform 40 20 20 20 20 60 20 20
25 0* o* o* o* 50*
9 Pupae 3dayold 20 20 40 20 20 20 20 20
0 o* 25* o* o* o*
12 Pupae 6dayold 20 40 20 40 40 20 20 20
0 25+ 0* 25* 25* 0*
15 adults 2dayold O 0 40 20 20 0 0 0

40* 20*  20*

Table 5. Cont.

Days Instar A. flavus |
after or Ages Sugar powder  Pollen paste  Sucrose syrup  Untreated check |
treatment  stages D W D w D \. D w
1 Larvae cocoon 20 0 0 0 0 0
spinning 20*
2 Larvae cocoon 20 0 0 0 20 0 0 0
spinning 20* 20*
3 Prepu- ldayold 0 20 0 0 0 0 0 0
pae 20*
4 Prepu- 2dayold 0 0 0 20 0 0 0 0
pae 20*
5 Prepu- 3dayold 0 0 0 0 0 0 0 0
pae
6 Pupae  transform 20 0 0 0 0 0 0 0
20*
9 Pupae 3 dayold 0 0 0 20 0 0 0 0
20*
12 Pupae 6dayold O 0 0 0 0 0 0 0
i3 adults 2dayold O 0 0 0 0 0 0 0
Where: * = values represent the corrected percentages of infected bees; D = dark mummies;

W = white mummies
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Table 6. Percentages of infected adult workers of honey bees after treating with the
powder of both dark and white mummies during May-June, 1996 at Ain

Shams University
A. apis
]t)rgst)maggtr Sugar powder  Pollen paste Sucrose syrup  Untreated check
D W D W D ) D W
1 (2)9 0 0 20 0 0 0 0
R R R R OB R 2
T T U T S
O T -
Soog g g g oaop e
6 20 20 60 20 60 20 20 20
0* 0* 50* 0* 50* 0*
9 0 0 18* 0 0 28* 0 0
S O A . . O - .
15 40 20 20 20 0 20 0 0
0* 0* 20* 20* 20*
Table 6. Cont.
A. flavus
]t)rg:magxftr Sugar powder  Pollen paste  Sucrose syrup  Untreated check
D W D W D W D W
1 20 20 40 20 20 0 0 0
20* 20%* 40* -~ 20* 20*
2 0 40 20 20 0 20 0 0
40* 20* 20* 20*
3 0 40 40 40 20 0 0 0
40* 40* 40* 20*
4 40 20 20 20 40 20 0 0
40* 20* 20* 20%* 40* 20*
5 20 0 20 20 0 0 0 0
20* 20* 20%*
6 40 40 20 20 20 40 0 0
40%* 40* 20* 20%* 20* 40*
9 0 20 20 20 0 20 0 0
20* 20* 20* 20*
12 0 0 0 gg* 0 %8* 0 0
15 20 0 40 0 20 0 0 0
20* 40* 20%*

Where: * = values represent the corrected percéntages of infected bees, D = dark mummies;
W = white mummies
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Table 7. Percentages of infection after lrcaﬁng different instar larvae with different
fungal species during April-May, 1997 at Ain Shams University

Treated larvae
Treatment 1" 2nd 3 4t 5th Mean t se.
Instar Instar Instar Instar Instar
After 2 days
Ascosphaera apis 0 0 0 40 50 18.00 £ 11.12
Aspergillus flavus 0 0 0 80 70  30.00+ 1841
Aspergillus niger 0 0 0 0 0 0.00+ 0.00
Curvularia sp 0 0 0 0 0 0.00+ 0.00
Tieghemiomycessp 0 0 0 0 0 0.00+ 0.00
After 4 days
Ascosphaera apis 0 0 0 80 50 20.00+16.58
Aspergillus flavus 0 0 25 9% 100 43.00121.73
Aspergillus niger 0 0 0 10 0 000t 0.00
Curvularia sp 0 0 0 0 0 0.00+ 0.00
Tieghemiomyces sp 0 0 0 0 0 000+ 0.00
After 6 days
Ascosphaera apis 80 70 50 35 20 58.75110.98
Aspergillus flavus 0 55 80 100 100 67.00+18.65
Aspergillus niger 0 0 0 0 0 000+ 0.00
Curvularia sp 0 0 0 0 0 0.00+ 0.00
Tieghemiomyces sp 0 0 0 0 0 0.00+ 0.00
After 8 days
Ascosphaera apis 50 55 55 80 60 60.00%+ 523
Aspergillus flavus 10 25 100 100 100 67.00+20.31
Aspergillus niger 0 0 0 0 0 0.00+ 0.00
Curvularia sp 0 0 0 0 0 000+ 0.00
Tieghemiomyces sp 0 0 0 0 0 0.00+ 0.00
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percentage of infection with the isolated
fungus species through the pathogenicity
test. The data obtained summarized in
Table (7).

Results show that the first instar lar-
vae treated with the spores of different
fungi, the disease began to appear 6 days
after treatment which caused by A. apis
(80%). 8 days after treatment, 50 and
10% were recorded for both A. apis and
A.flavus, respectively. This means that 4.
apis began to appear earlier than A.
flavus.

The same trend could be applied for
the percentages of infection for both 4.
apis and A. flavus. Means of 70, 55%
were recorded 6 days after treatment and
55, 25%were recorded 8 days after treat-
ment when the second instar larvae were
treated with the five isolated fungi spores.
respectively.

However, the opposite was true for
the third instar larvae, e.g. 4 flavus began
to appear earlier (4 days after treatment at
the rate of 2S%) whileA. apis began to
appear 6 days after treatment. Means
ranged 50 - 80% infection were recorded
6 days after treatrnent and 55 -100% were
recorded 8 days afier treatment for both
A. apis and A . flavus respectively. }

Treating the fourth or fifth instar lar-
vae with the two isolated fungus patho-
gens, the infection appears 2 days after
treatmemt. being higher A flavus than in
A. apis. The former reached 100% infec-
tion 4 days after treatment, while the later
was found to be not exceeded 80% after 8
days from application.

It is important to notice that the three
other fungus species namely, Aspergius
niger, Curvularia sp. and Tieghemiomy-
ces sp. were not detected in the patho-
genecity test, because these fungi are
considered non-pathogenic.

From the fore-mentioned results it
could be concluded that the fourth instar
larvae are considered the most susceptible
instar for fungus infection.

REFERNCES

Alonso Rodriguez, J.M.; F. Puerta;
J.ALD. Salcedo; J.R. Perez; J.A.C. Gal-
vain and MLELD. Salcedo (1992). Etiol-
ogy of chalk brood: Uniformity of iso-
lates of Ascosphera apis in Spain. Vida
Apicola, 55: 18-24,

Bailey, L. (1976). The effect of tem-
perature on the pathogenicity of the fun-
gus, Ascosphaera apis, for larvae of the
honey bee. Apis mellifera. In: Laan,
P.A.(ed.) Insect Pathology and Micro-
bial Control, p. 35. North Holland Pub-
lishing, Amsterdam.

Befus-Nogel, J.; D.L. Nelson and L.P.
Lefkovitch (1992). Observations on the
effect of management procedures on
chalkbrood levels in honey bees) Apis
mellifera) colonies. Bee Science. 2(1):
2042

Dallmann, H. (1966). New methods for
the control of chalkbrood in bee colonies.
Garten and Kleintierzuch 1C.Imker 5(9):
10.

Gochnauer, T. A. (1963). Diseases and
encmies of the honey bee. In: Grout R.A.
(ed.). The Hive and the Honey Bee. pp.
648-649. Dadant and sons. Hamilton.
llinois.

Koenig, J.P. (1987). Factors Contrib-
uting to the Pathogensis of Chalkbrood
Disease in Honeybee Colonies. p. 138.
Ph.D. Thesis, University of Wisconsin,
USA.

Lee, M. Yand Y.D. Chang (1993).
Characteristics of hony bee chalk brood
disease and isolation of antifungal strains

Arab Univ. J. Agric. Sci., 11(1), 2003



Fungal diseascs infccting honey bec brood

from soil in Korea. Korean J. Apic. 8(1):
29-34,

Liu, T.P.; V. Riuer; G.R. Needham;
R.E. Page; M.S. Baker and C.E. Bow-
man (1988). Morphology of some micro-
organisms associated with the female
mite Varroa jacobsoni: a survay by elec-
tron microscopy. Africanized’ Honey
Bees and Mites: 467-474.

Rosenthal, C.; L Kamer and H. Efrat.
(1992). The effec ofascosphaerosis on the
derelopment and production of honey

425

beecolonies. Sante de I” Abeille 127:
14-20.

Spivak, M. and M. Gilliam (1993).
Facultative expression of hygienic be-
haviour of honey bee in relation to dis-
ease resistance. J. Apic. Res. 32 (3): 147-
157.

Zidan, Z.H.; AM. Elbassiouny and
M.K. Ali (1999). Studies on fungal dis-
eases infecting honey bee colonies in
Egypt. Annal of Agric. Sci., Moshtohor.
37(2): 1399-1410.

Yool CEYT = 21) (VY ¢ MR ¢ ol (ap Buabe ¢ Do) gy Al Al lasldh oV 2le
o Adaal) quual Al A phil) Gal pl) pany e clud j
SJuad) Jad ill gh |

[¥1]

— 'laay o daal - 'l e daas pgapal - E e daas Jule
‘uh e pad) 3 3 gana
Jan— S ALY — Tadl) | = aak o dadly — o) 0 B4l8 - i iy pudd - Y

i A Gy gl b cild @il ki =
Aspergillus niger &4

Ciije By ayl o) @l il ki Y
Ascosphera apis ¢4

G je Ay yeadl o Q) Qb yhi —Y
Aspergillus flavus ¢4

.\J_,c.:"__iu.)b_) O <y by yhai - ¢
Curvularia sp. \&h < e

NETRPRIV IR JEFCE FORURES A R
Tieghemiomyces sp. ¢y s e
i yall 508l @l jlial e i 38

O el kil e i sl g1 51 83¢d

ded M LIS Jaie Al 038 @y el
Al g e @ Cun L puad e dadla
O—=e) iy yhill e gl sl dusas iy yad
O (Al ) ol yal i 35k
Jih e Cnan 3 Aiizaall Cilpage
Le— Jeh Al Juaall Jai il ghal LS
gl sagall 038 LLmsds Zivaall Gyl jal
G glsa ga lgd gl Cruaa (pand () Crad
Giiada G a5l A8l (5 ATy eliay
p—= Cra (s3a o pud JS O gliaga
ki L Addaa A3 Gl o Liias
sl Crand oy kil e gl g Lnas

Arab Univ. J. Agric. Sci., 11(1), 2003



426

A nidie i _a )y ol day i 2ay 4. apis
o> Lball a5 (%Y0)
sie Lo giad y ol 25 2y Ll Cilia
s 30leS AUl G g A Jlastid
A8 A flavus ylil Luadly U o jall
p—all g Llat al ol ks
Gad Caagl 5 pde Ldiladdl )
o o=l Ead y pli )l Gu L ALY
Byn—saas L_Lidladll xic 5 .4 il 3
A (ki pasall ek cliay gy
1 ye2S J—8 da 0 oSy A. apis s flavus
Gl e gall (3 gaine pladiud Aa i dic
el gaall
s gl Gy of Jsi oSy
e se—b a_F A4 apis i LlLaY
S S VR X B SEPRCT . P
i aSall (S Laiy ¢ ALASH 2 pdall
oS A flavus ) laiy Lol o
B L B [ 5\ I S IV
s Akl Ll A ulia 34,0
O 33 3m (oY 23 Al 03 Lugac
Ayl

Elbassiouny; El-Banby; Gomaa and Ali

gla—il oA pualally ity Js¥ g1y
sl ol al yaf (gl Qi ¥ Aay
U Gy A. apis SO g gl Ly
A. flavus SILE g 4 il y diamall jaas
o5 <l (5 ikl Aiaall (o ye Gape
G355y el Cly)lad COEN Jalas
Capsad) 5 Rl e g e dud
. Juaall Jas Liiaa il paY

il S 4. apis j-dais Lbal o 20y
A. flavus - Jaiy Lol et )
e O ek WS 4 padl Jalidl i
bt Apabiaa JiS1 CuilS 385000 et
JA) Bl kYt e 2y yladll al 5V
A% ALISH 5,880 el o3
el LYl calis) gy (s
= Y e iy 138 il el
o—hiy L Lot al ) of @ jels Cau
iy M \de o8 ol e A apis
el Al (g el 3 WM L b iy
o aall A2

(9 98——aiay ARl YA e, dic
iy el g 610 g Sl gl ge

GJJJII_).AEJ».\.I:ﬁSﬁ
ouse ighe deas o

Arab Univ. J. Agric. Sci., 11(1), 2003





