—all. doc
CONTENTS.doc
INTRODUCTION12.doc
DEDICATION.doc
ABSTRACT.doc

o =aldl.doc



MORPHOMETRICAL AND BIOLOGICAL STUDIES OF
LOCAL CARNIOLAN HONEYBEE COLONIES
IN MANZALA REGION

By

MOHAMMED ABDEL-WAHAB IBRAHEM HAMADA

B. Sc. (Plant Protection), Fac. Agric., Mansoura Univ., Y« +1

THESIS
Submitted in Partial Fulfillment of the
Requirements for the Degree of

MASTER OF SCIENCE

In

Agricultural Sciences
(Economic Entomology)

Department of Economic Entomology and Pesticides
Faculty of Agriculture
Cairo University

Egypt



APPROVAL SHEET

MORPHOMETRICAL AND BIOLOGICAL STUDIES OF
LOCAL CARNIOLAN HONEYBEE COLONIES
IN MANZALA REGION

M.Sc. Thesis
In
Agric. Sci. (Economic Entomology)

By
MOHAMMED ABDEL-WAHAB IBRAHEM HAMADA

B. Sc. (Plant Protection), Fac. Agric., Mansoura Univ., Y« +1

APPROVAL COMMITTEE

Dr. ABDEL-BADIE ABDEL-HAMID GHANEM..............

Professor of Economic Entomology, Fac. Agric., Mansoura University

Dr. AHMED ABD EL-HALEM EL-SHEMY ....................
Professor of Economic Entomology, Fac. Agric., Cairo University

Dr. MOHAMED ATTIAEWIES. ...
Professor of Economic Entomology, Fac. Agric., Cairo University

Dr. MAHMOUD EL-SAYED NOUR............cccoeciii
Professor of Economic Entomology, Fac. Agric., Cairo University

Date: V/\Y/Y«\)

SUPERVISION SHEET



MORPHOMETRICAL AND BIOLOGICAL STUDIES OF
LOCAL CARNIOLAN HONEYBEE COLONIES
IN MANZALA REGION

M.Sc. Thesis
In
Agric. Sci. (Economic Entomology)

By

MOHAMMED ABDEL-WAHAB IBRAHEM HAMADA

B. Sc. (Plant Protection), Fac. Agric., Mansoura Univ., Y« «1

SUPERVISION COMMITTEE

Dr. MAHMOUD EL-SAYED NOUR
Professor of Economic Entomology, Fac. Agric., Cairo University

Dr. MOHAMED ATTIA EWIES
Professor of Economic Entomology, Fac. Agric., Cairo University

Dr. MAHMOUD EZZAT ZAKARIA
Senior Researcher of Apiculture, ARC, Giza



(9 S Gl Jad id gha e A gl g 5 Ay sl g ) g il o
A jial) Adlale b

QA&.A&;ULMJ

palaa asd ) Gl gl) de daaa
Yoot sSJJAAM\aMIQ- a&bjﬂaﬁs_(Ql,\ﬁ‘h@\g)&&b}\eﬂﬂ\uéw\”)jug

Aa ) o Jganll

4,30 a glall
(dalad) @) yéa)

i ausal)  ApalaBY) oyl pid
el 30 A
5_AlAl) daala
QA

Yol



(o8N Jund) Jad il gha e A gl g g A s gh ) g bl o
A1 al Aakaia b
sfiale Al

e
e )30 a sl
(alaid) i pdia)

palaa k) ) Gld 5l e daaa
Yoot b eaial) daaly - As) 3N A4S L (bl A8 g) ) 3N astad) B gy oS

............................................................ AlS aall e ) ae /) 6383
S gaiall daala - ds 3l ALlS - AalatBy) ¢l pdiall Al

................................................................. ) alal) ae daal/ giSa

5_alal daala - Ay ) AIS | AaLatdY <l i) M

....................................................................... o ss Apke daas/ ) giSa
3_ALAN daala - A5l 4GS - AjalaBY) &l pdad) M

......................................................................... 25 edl 3 gana/ ) gisa
5_ALAN daala - de 3l AL - AgalaiBY) & pdald) M

Y~\\/\Y/V:@Jm\



(o8N Jund) Jad il gha e A gl g g A e gh ) ga bl o
A1 al Aakaia b
sfiale Al

e
e )30 a sl
(alaid) i pdia)

palaa A ) Gl gl) 2 daaa
Yoot sSJJAAM\;\Mle- a&bjﬂa,.ds_(QM‘%@J)Z\&\J}\PJM\UAL}N\”JJJQ

ol Y Aaal

8 ) 3 gana /4880
_aLAY daala - As )y 3 AIS | Aalat®y) ¢l pdal) Ml

s le dana /5880
_aLAl daala - As )y 3 AIS | Aalat®y) ¢l pdal) Ml

L) e dgana /480 :
4 )30 Gigadll 38 pa — Jail) &igay agaa —Jadll J gl Caly



CONTENTS

INTRODUCTION ...
REVIEW OF LITERATURE ...,

V. Morphometrical studies................oiviiiiiiiiiii
Y. Biological studies.........c..ccooiiiiiiiiii
a. Activity of rearing worker brood.............................

b. Activity of rearing drone brood.......................... ...

c. Activity of storinghoney...............coocoiiiiiii,

d. Activity of storing pollen.............c..oooiiiiiiiii

e. Population density (No. of combs covered with bees).....

f. Production of queen cells and queen cups...................
¥. Production of honeybee colonies...............................
a. Divisions production.............ccocooiiiiiiiiiii
b. Honey production..............ccooiiiiiiiiiiie,

c. Virgin queens production..............cocooeiiiiiiiinian.

V. Ageof grafted larvae..............ooooiiiiiiiiinnn.

Y. Number of accepted queencells...........................

Y. Weight of virgin queens...............coeviiiininnn.n.

MATERIALS AND METHODS............ccoii,
RESULTS AND DISCUSSION ......cocoiviiiiiiiiiee,

Y. Morphometric characters of the local Carniolan
colonies at Manzalaregion..................................

a. The proboscis length (PL) (mm./worker/col.)...............
b. The forewing length (FWL) (mm./worker/col.)...... ......
c. The forewing width (FWW) (mm./worker/col.)......... ...
d. Cubital index (CI) (mm./worker/col.)................. ......
e. The hind wing length and width (mm./worker/col.)........
f. The hind basitarsus length (HBL) (mm./worker/col.).......
g. The hind basitarsus width (HBW) (mm./worker/col.)......
h. The first wax mirror length (Y"WML)(mm./worker/col.).

AY
AY
Ao
AA



i. The first wax mirror width (\""WMW)(mm. /worker/col.)
J. The third sternum length (mm./worker/col.) .................

K. The third sternum width (mm. /worker/col.)...... ..........

Y. Biological activities of Carniolan honeybee colonies
atManzalaregion.................ocooiii

a. Mean amount of sealed worker brood (in"./col.)............
b. Mean number of combs covered with bees / colony.......
c. Mean amount of honey storage (in"./col.)...................
d. Mean amount of pollen storage (in"./col.)...................
e. Mean amount of sealed drone brood (in"./col.).............
f. Mean numbers of queen cups/col. .....................ll.
g. Mean numbers of queencells/col. ..........................

Y. Evaluation the productivity of the Carniolan
honeybee colonies at Manzala region......................

a. Estimation of honey production (kg./col.)..................
b. The activity of Carniolan colonies in drawing the wax
fOUNDALIONS... .. ..ot
c. Production of divisions from the Carniolan bee colonies.
d. Production of virgin queens.............ccooeviiiiiinininnn.
V. Acceptance percentage of sealed queen cells............
Y. Production percentage of virgin queens...................
¥. Weight of produced virgin queens........................

SUMMARY ..o
REFERENCES ...,
ARABIC SUMMARY

Ye¢
YEA

YoA

YoA

Y.
AR
1y
yay
¢
Y1o

YVYY

Y Ao



No.

LIST OF TABLES

Title
Mean some morphometrical characters of local Apis mellifera
carnica workers at Manzala region.....................

Mean amount of worker brood (in'./col.) of honeybee
colonies in Manzala region during different inspection dates
Of the year. ... .o

Mean some biological activities of honeybee colonies at
Manzala region during different months of the year.............

Mean some biological activities of honeybee colonies at
Manzala region during different seasons of the year.............

Mean number of combs covered with bees (no./col.) of
honeybee colonies in Manzala region during different
inspection datesof the year...............coiiiiiiiiiiiiinn.s.

Mean amount of stored honey (inY¥./col.) by honeybee
colonies in Manzala region during different inspection dates
Of the year. ... ..o

Mean amount of stored pollen (inY¥./col.) by honeybee
colonies in Manzala region during different inspection dates
Of the year. ..o

Mean amount of drone brood (inY./col.) reared by honeybee
colonies in Manzala region during different inspection dates
Of theyear. ...,

Mean no. of produced queen cups /col. by honeybee colonies
in Manzala region during different inspection dates of the

Mean no. of produced queen cells /col. by honeybee colonies
in Manzala region during different inspection dates of the

Page

YoF

YYY

YYY

YYA

kA

Yeo

\EA



No.
'Y,

VY.

VY.

V€,

Yo,

1,

Title

Multiple correlation "rY" of honey storage, pollen storage
(in¥./col.) and combs covered with bees /col. with the
production of worker brood (inY./col.), combs covered with
bees / col., queen cells and queen cups /col. during different
months atthe year...........cooiiiii i,

Mean weight of honey production (kg./col.) by the tested
colonies during the clover season of the honey (Yo/+2/Y++13)...

The activity of tested Carniolan colonies in drawing the wax
foundation...... ...,

Mean acceptance percentage of grafted larvae during
production of queens in honey bee colonies at Manzala region

during the period from \Y/o¥ to
. \/~ V/Y . \ .

Production of newly virgin queen from honey bee colonies at

Manzala region during the period from Y/:Y to
VAR VAR KN

Mean weight of virgin queen (mg./queen) produced by
Carniolan honeybee in Manzala region during the period from
YY/o ¥ to
AVRATAD

Page

Yo

Vo9

Y1)

AR

YV

YV



No.

VY

VY.

VY,

LIST OF FIGURES
Title

Proboscis length of honeybee worker (PL) (mm.)................
The forewing length and width (FWL & FWW) (mm.).........
The cubital index of forewing (CI=A/B)........ccooiiiiiiiai,
The hind wing length and width (HWL & HWW) (mm.).......
The hind leg basitarsus length and width (HBL&HBW)(mm.).

The first wax mirror length and width (V"WML & Y"WMW)
(mm.) of honeybee worker .............cooiiiiiiiiiii

The ¥ sternum length and width (mm.) of honeybee worker..
Frame divided to inchessquare ..............ccoovviiiiiiiiinnenn...

The differences in proboscis length (mm./worker/col.) of the
local Carniolan race between honeybee groups in Manzala
region during Y+ V¢ Year.. ..o

The differences in forewing length (mm./worker/col.) of the
local Carniolan race between bee workers of the tested
colonies in Manzala region during Y+ Y« year. ...................

The differences in forewing width (mm./worker/col.) of the
local Carniolan race between bee workers of the tested
colonies in Manzala region during Y+ VY« year....... ............

The differences in cubital index value of the local Carniolan
race between bee workers of the tested colonies in Manzala
region during Y+ Y« Year.......oooiiiiiii

The differences in hind wing length (mm./worker/col.) of the
local Carniolan race between bee workers of the tested

\

Page

Yo

A%
A%

YA

Ao

AT

q)

qy



No.

V€,

Yo,

1,

YV,

YA,

Y4,

vy,

\AS

Yy,

Title

The differences in hind basitarsus length (mm./worker/col.) of
the local Carniolan race between bee workers of the tested
colonies in Manzala region during AKRR

The differences in hind basitarsus width (mm./worker/col.) of
the local Carniolan race between bee workers of the tested
colonies in Manzala region during Y+« year.....................

The differences in first wax mirror length (mm./worker/col.)
of the local Carniolan race between bee workers of the tested
colonies in Manzala region during Yo)s

The differences in first wax mirror width (mm./worker/col.)
of the local Carniolan race between bee workers of the tested
colonies in Manzala region during Y<): year...

The differences in third sternum length (mm./worker/col.) of
the local Carniolan race between bee workers of the tested
colonies in Manzala region during Y+)+« year.........

The differences in third sternum width (mm./worker/col.) of
the local Carniolan race between bee workers of the tested
colonies in Manzala region during Y:)+ year.............

The mean amount of sealed worker, drone brood, honey and
pollen storage (in"./col.) in honeybee colonies at Manzala
region during different inspection dates of the year..............

\

Page

q0

a1

aA

Y oY

YY

VYo

Y

YY¢



No.

3

Yo,

Y

Yy,

YA,

Y4

The mean monthly amount of sealed worker, drone brood,
honey and pollen storage (in"./col.) in honeybee colonies at
Manzala region during different months of the year............

The mean seasonal amount of sealed worker, drone brood,
honey and pollen storage (in"./col.) of honeybee colonies at
Manzala region during different seasons of the year.............

The mean number of combs covered with bees /col. in
honeybee colonies at Manzala region during different
inspection datesof the year...............cooiiiiiiiiiiiinn.s.

Title

The monthly mean no. of combs covered with bees (no./col.)
in honeybee colonies at Manzala region during different
months of the year............cccooi i

Mean no. of combs covered with bees (no./col.) in honeybee
colonies at Manzala region during different season of the

The mean number of queen cells & queen cups (no./col.)
produced by honeybee colonies at Manzala region during
different inspection dates of theyear...............................

The monthly mean number of queen cells & queen cups
(no./col.) produced by honeybee colonies at Manzala region
during different month of theyear........................ooil.

The seasonal mean no. of queen cells & queen cups (no./ col.)
produced by honeybee colonies at Manzala region during
different seasonsof the year..................ocooiiiiiiinl,

Mean weight of honey production (kg./col.) by the tested

colonies  during the clover season of honey
(YO/.O/Y~~q)

Mean no. of produced divisions from the Carniolan bee
(070 (0] 0 T 1=

Vil

Page

Yo

YY1

\Dn

Yoo

Yo

YT

yay



INTRODUCTION

Rearing pure Carniolan queens (Apis mellifera carnica) in
Egypt was practiced in two isolated regions. The first was located
in the north in Manzala region and the second was established at
the new valley in the south. These two regions produce thousands
of virgin and mated queens every year that are usually used for
developing the beekeeping (Mazeed, Y44Y).

Morphometrical methods are a powerful research tool. They
allow researchers to summarize morphometrical data numerically
and graphically for discrimination between the different
populations of honeybees (Daly, Y4A¢). Kauhausen (Y24Y) used the
length and width and the cubital index of the forewing to
differentiate between A. m. carnica and the other subspecies of A.
mellifera in order to protect the home-bred subspecies against the
influence of imported honeybees.

In Egypt, morphometrical studies on honeybees started
during the second half of the Y:™ century and the aim of those
studies was mainly to establish the specific characters of the
Egyptian subspecies A. m. lamarckii (Hassanien and EIl-Banby,
Y401, Mazeed, Y41¢ and Abou-Zeid, Y4A%). Mazeed (Y249) used
the morphometrical characters to differentiate between the two
populations of the Carniolan bees in Egypt (in Manzala and New
Valley).

In the last ten years many beekeepers complained from the
decrease in honeybee production in their apiaries. The decrease was

related to many factors, as expected by the scientists. Inbreeding,
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