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Abstract

The longevity and development of body weight and hypopharyn-
geal glands of honeybee workers of Fq Carniolan Fy Caucasian and F4
Italian were studied during two successive winter seasons 1994/1995-
1995/1996. Summarized data were as follows:

1-The LT 5g and LT g for the workers of Fy Carniolan, Fy Cau-
casian and F4 ltalian recorded (37.5, 58.5), (33.55, 53.89) and (31.78,
54.53), respectively.

2- The least body weight of honeybee workers of the three hy-
brids were recorded for the newly emerged workers. Then, it increased
gradually until reached the heaviest weight on the 14th day of age re-
cording 109.7,114 and 106.7 mg. for F{ Carniolan F{ Caucasian and F{
Italian, respectively. Thereafter, the weights started to decrease gradu-
ally. However, the highest weights were recorded for F1 Caucasian work-
ers.

3- Similarly, the least development of hypopharyngeal glands
(length, width and surface area of the gland acinus) was recorded for
newly emerged workers. Whereas the highest measures of the three pa-
rameters were recorded for 7 days old workers that followed by a noti-
ceable reducing of the gland development on the 14t day before it in-
creased again on the 21th day of workers age. However, F1 Carniolan,
workers showed the highest gland development, whereas Fy Caucasian
ones manifested the least hybrid development in general. Carniolan hy-
brid was the best.

Key words: Longevity, body weight, hypopharyngeal glands, hon-
eybee hybrids.

INTRODUCTION

Longevity, body weight and hypopharyngeal glands are important criteria in
breeding and selection of honeybees for high productivity of honey, bee bread, brood
rearing and royal jelly (Fluri 1990). Since such criteria are negatively correlated with
varroa infestation, race degradation and pesticidal bee intoxication. They may identify
reduction in bee products and discriminate races hybrids. (Yousif-khalil, 1992) and
(Fermiano and Stort, 1985). The aim of this investigation is to study the longevity,
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body weight and hypopharyngeal glands worker honeybee in F1 Carniolan, F1 Caucasian
and F1 Italian hybrids.

MATERIALS AND METHODS

Work was carried out in a private apiary located at EL-Moullak, Abou-Hammad
district, Sharkia Governorate and the Laboratories of Plant Protection Department, Fa-
culty of Agriculture, Zagazig University during winter seasons of 1993/1994-1995/
1996.

Experimental honeybee colonies: A total of 15 honeybee nuclei were initiated
during June 1993 by division of strong colonies. These nuclei were divided into 3
groups of 5 nuclei each. A mated young queen was introduced into each nucleus as
follows:

Group A nuclei (F1 Carniolan):The introduced five sister queens of the 1st hybrid
Carniolan (Apis mellifera carnica), resulting from open mating of virgin queens reared
from the progeny of localized Carniolan mother (brought from El-Manzalah district)
were introduced to the colonies.

Group B nuclei (F1 Caucasian): The introduced 5 sister queens were of the 1 st
Caucasian (A.m.caucasica) hybrid obtained by open mating of virgins reared from the
progeny of an imported Caucasian mother.

Group C nuclei (F1 Italian): Five nuclei were initiated during March 1993, and pro-
vided with 5 sister queens of the 1st Italian (A.m.ligustica) hybrid resulted from open
mating of virgins reared from the progeny of an imported Italian mother.

All nuclei were equalized as far as possible in strength, percentage of varroa in-
festation, number of combs covered with bees, brood, and stored food.

a. Longevity of workers: To study the longevity of workers of F1 Carniolan, F1
Caucasian and F1 Italian hybrids, Yousef-Khalil (1992) method was applied. Sealed
brood combs ready to emerge were taken from each experimental colony without bees
and caged individually in complete comb cage in the original colony.Twelve hours later,
cages were taken out and > 150 emerging workers were marked with color paint on
the comb, then released immediately in their colonies. Smoking was simultaneously
practiced to reduce bee attacks. Five days later, marked bees were counted and re-
corded as initial number. The entrance of every test colony was plugged with green
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grasses at sunset a day before counting. Combs were successively inspected then
marked workers were counted after the inspection of all combs and inner walls of the
hive. Counting was practiced at 5 days interval until all marked bees died.

b. Progress of workers body weight: This part of the study was performed
during the winter season of 1994/1995.

To study the progress in worker body weight, the same procedure applied for
longevity of worker was followed. Samples of 25 marked workers 0,7,14 and 21 days
old were picked up from every colony, anaesthetized by chilling, then quickly weighed
individually.

c. Development of hypopharyngeal glands: The same procedure used to
obtained newly emerged workers for longevity and weight studies was also applied dur-
ing 1993/1994 and 1994/1995 winter seasons. About 150 newly emerged workers
were marked and returned to their colonies. Workers of 0,7,14, and 21 days age were
picked out for dissection. Thirty workers were taken to represent each treatment (10
workers/colony/age). The glands were dissected out and the length and width of 20
acini were measured for each worker under the stereomicroscope using an ocular mi-
crometer. Acinal surface area of gland acini was calculated according to Maurizio's for-
mula (1954);

Acinal surface = Il x (a x b)/2where: 11=3.14, a = maximum length of acini and b
= maximum width of acini.

RESULTS AND DISCUSSION

a. Longevity of workers: Table 1 shows that the mean longevity of workers in
winter was 78,73 and 77 days for F4 Carniolan, Fy Caucasian and F4 ltalian hybrids, re-
spectively. The respective L50 were 37.5, 33.55 and 31.78 days and L90 58.5 days
for Fy Carniolan workers, 53.89 days forFy Caucasian workers and 54.0 days for F4
ltalian workers. These resuits agree with Fluri (1990) and Yousif-Khalil (1992). Reduc-
tion in workers longevity inversely affects honey production, collection of pollen, win-
tering and brood rearing, Wille et al. (1985).

b. Workers body weight: Table 2 shows that the mean body weight of newly
emerged workers of F4y Camiolan, Fy Caucasian and F ltalian hybrids was 94.7, 96.7
and 93.0 mg., respectively. The corresponding weights of 7 days old workers reached
101 .3, 107.3 and 93 mg. Moreover, the heaviest body weights were recorded for 14
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days old workers (109.7, 114.0 and 106.7mg. for the three hybrids, respectively).
Thereafter, body weight decreased to means of (96.7, 98.6 and 94.7 mg.) for 21 days
old workers of the three hybrids, respectively. Such result coincides with Yousef-Khalil
(1992). The wide range of workers body weight recorded in the present work may be
attributed to differences in size of worker cells (Kattaby 1981), rate and intensity of
varroa mite infestation (Yousif Khalil, 1992 and Mattar, 1996), the degree of filiness of
honey sac (Gromisz and Villumsted, 1974), season of the year (Dianov, 1977) and rac-
es of bee (EIl-Banby and Abou-Korah, 1975).

c. Development of the hypopharyngeal glands

- Mean acinal length: The mean acinal length of the hypopharyngeal gland was
0.0951, 0.1328, 0.1223 and 0.1298 mm. for newly emerged workers; 0.2106 and
0.2214 mm. for 7 days old workers; 0.1886, 0.1629 and 0.1798 mm. for 14 days old
workers and 0.2074, 0.1782 and 0.2087 mm. for 21 days old workers of the Fq Carni-
olan, Fq Caucasian and Fy ltalian hybrids, respectively, Table 3.

- Mean acinal width: The mean acinal width of the hypopharyngeal gland was
0.0954 -and 0.0829 mm. for 1-day old workers; 0.1452, 0.1436 and 0.1446 mm. for
7 days old workers; 0.1084, 0.0906 and 0.0898 mm. for 14 days old workers and
0.1169, 0.0980 and 0.1143 mm. for 21 days old workers of the F4y Carniolan, F4y Cau-
casian and F4 Italian hybrids, respectively, Table 3.

- Mean acinal surface area: As shown in Table 2, the calculated surface area of
the hypopharyngeal gland acinus recorded 0.0199, 0.0188 and 0.169 mm2 for newly
emerged workers; 0.0564, 0.0475 and 0.0503 mm2 for 7 days old workers; 0.0321,
0.0237 and 0.0255 mm? for 14-days old workers, and 0.0381, 0.0276 and 0.0375
mm2 for 21 days old workers of F4 Carniolan, Fq Caucasian and F1 ltalian hybrids, re-
spectively. Results refer that for the three tested hybrids, the gland acinus increased
gradually in length, width and surface area, since the first day after emergence until
they reached the maximal measurements on the 7th day of their life. However, F4 Car-
niolan workers showed the highest gland development, whereas F{ Caucasian ones
showed the least hypopharyngeal gland development. As the workers became older, a
gradual decrease was noticed in gland development until it reached a minimum by 14th
day of the workers life for all hybrids. Results suggest the observation that the gland
showed another increase in its acinal measurements. The hypopharyngeal gland mani-
fested two peaks of development, one nearly by the middle of the nursing period (6-9
days),.and the other by the end of nursing occupation. This pattern of the hypopharyn-
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geal gland development was also reported by Takenaka et al. (1990) who stated that
the worker hypopharyngeal gland has two separate phases of secretion; first it produc-
es larval food, then enzymes for honey elaboration. The relatively more developed hy-
popharyngeal gland in F{ Caucasian workers may be attributed to heredity, higher ad-
aptation, higher protein content in haemolymph and higher quantity of stored pollen
due to the more developed pollen basket. Variation between the different honeybee
hybrids in hypopharyngeal gland development was reported by Abd-Alla (1997).
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