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Abstract. The present study deals with the oxygen consumption of workers of different ages of the
Sudanese and Carniolan honeybee races and their F1 hybrid. Comparison between the two races and their
hybrid shows cleariy that the Carniolan bees significantly consumed more oxygen during spring. This
could be attributed te the early and intensive brood rearing activity in colonies of this race. The reverse
was. however, true during summer where the Sudanese bees showed the highest oxygen uptake. followed
by the F1 hybnd. The reason for that may partially be duc to the continuous brood rearing activity in the
Sudanese colonies and the F1 hybrid which extends till August. while it becomes much reduced in the Car-
niolan bees. The aggressive temperament of the Sudanese bees aad the F1 hybrid during summer may be
another reason. The relatively high exygen consumption of bec races in winter could be regarded as an
indication that fat bodies. protein reserves and the metabolic rate attain, at that time. higher levels than
in other seasons.

Introduction

According to Rockstein {1], the nutritional conditions of insects influence the
bioenergestics of sarcosomes, where mitochondrial changes may occur in association
with feeding or starvation. These changes have manometric measurements of oxygen
uptake [2]. The high oxygen consumption may be a reflection of the relative high
growth rate and/or the release of neurosceretory materials related to food intake [3,
4, 5}. It may be also affected by the different stages of the insect as well as its age,
enzymatic system and insect activities which are related to seasonal variations [6, 7].

The present study is an attempt to determine the variations in the oxygen uptake
of workers of different ages of the Sudanese honeybee during different seasons, in
comparison with the standard race, the carniolan as well as their F1 hybrid (Sudanese
X Carniolan}.
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Materials and Methods

The experiments were conducted in the apiary of the College of Agriculture,
Cairo University during three successive seasons: winter, spring and summer. The F1
hybrid bees were achieved by cross mating of virgin Sudanese queens with Carniolan
drones in an isolated mating station at Matariah, Dakahliah Governorate. The newly
emerged bees (24-36 hours) were obtained by maintaining combs of sealed brood
about to hatch under wire cages. The nurse bees (less than 21-day old) were taken by
gently shaking open brood combs on a swarm box. Foragers {(more than 21-day old)
were captured at the hive entrance of the same colony. The determination of oxygen
uptake of workers was accomplished by means of Warburg apparatus following the
procedure of Umbreit ef al. [8].

Prior to measuring oxygen consumpticn, workers of the same age were starved
for one hour in order to maintain standardized physiological conditions. Dug to the
light weight of the worker bees and in order to obtain more accurate results weights
of groups of 5-10 workers were taken. Treatments were replicated four times. Each
group was placed in a small muslin bag to minimize their movements in order to keep
the inner volume of the respirometer flask in an accurate state [9]. The results were
presented as microleters 02/gm./hr.

Results and Discussion

Table 1 shows the oxygen consumption of three ages of honeybee workers of the
Carniolan and the Sudanese races and their F1 during three seasons; spring, summer
and winter. A study of this data shows that oxygen consumption reached its
maximum during winter and its minimum during summer. This was common among
the compared races and the hybrid.

Comparison between the two races and the F1 irrespective of the season or the
age indicates that the Sudanese race seems to consume more oxygen than the Car-
niolan, and the latter more than the F1. This was not always the case. In spring and
winter, the races were arranged in this descending order according to their oxygen
consumption; the Carniolan, the Sudanese and the F1. In summer, the Sudanesc
race came first and the Carntolan the last.

The nurse bees and the foragers consumed more oxygen than did the newly
emerged bees. This was common among the Carniolan race and the F1 hybrid. Dur-
ing winter the Carniolan nurse bees’ uptake of oxygen was more than 5 times that of
the same age of the Sudanese bees. On the other hand, more oxygen was consumed
by foragers and the newly emerged workers of the Sudanese race.
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The statistical analysis of data showed highly significant differences (at 0.01%
level) between races, ages and seasons as well as between the interactions of these
sources of variations.

The fluctuating oxygen consumption of bee race in the different seasons may be
due to the nature of the activity of the honeybee workers. According to Butler [10]
an adequate separation in the division of labor among honeybee workers may exist
particularly in the nursing and foraging activities.

The relatively high oxygen uptake of bees in winter may be regarded as an indi-
cation that fat bodies, protein reserves and the metabolic rate attain, at that time,
higher levels than in other seasons. Lotmar [11] found a close relationship in indi-
vidual bees between the development of the pharyngeal glands and the winter fat
bodies. This relationship ceased to hold when brood rearing commenced. He also
observed significant differences between the bees on the boundary of the winter clus-
ter and those at its center. The glands and fat bodies of the former group were much
less developed. The reverse was true when brood rearing started.

The highest oxygen uptake of the Carniolan bees during spring could be attri-
buted to the early and intensive brood rearing activity of this race [12].

During summer, the oxygen consumption of the Sudanese bees and the F1 hyb-
rid colonies remained almost unchanged. A sudden drop was, however, observed
with the Carniolan bees in which oxygen uptake was reduced by almost 50%. This
difference may be explained by the fact that brood rearing activity starts at the begin-
ning of spring, and a peak is reached late May or June. In the Carniolan bees brood
rearing declines fairly rapidly after this peak. But in the Sudanese bees and those of
the F1 hybrid, brood rearing continues till August forming a major peak [12]. The
aggressive behavior of the Sudanese bees and the FI hybrid reported by El-Sarrag
[12]. may add to the explanation of the high oxygen uptake of certain races of bees
during summer and the reduced uptake of same in others.
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