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ABSTRACT

In this study, some morphological and anatomical characteristics of 2000 nurse honey bees (Apis
mellifera) collected from four apiaries at Duhok province, northern of Iraq were investigated during summer
2015. Results showed that body mass, body length, mandible length, tongue length and femur length ranged
from 136.14 + 6.12 to 145.06 + 3.87mg, 12.23 + 0.36 to 12.39 + 0.14mm, 1.51 + 0.05 to 1.56 + 0.07 mm, 6.32 +
0.12 to 6.58 £ 0.11 mm, and2.66 + 0.06 to 2.78 + 0.07mm, respectively. Concerning the anatomical
characteristics, the length of the main ducts of hypopharyngeal glands, average acini dimension, and
average dimension of fat body cells ranged from 12.98 + 0.25 to 13.42 £+0.42mm, 139.12 + 6.45 to 148.45 +
7.39um, and 80.26 + 4.32 to 85.96 + 5.22um, respectively. The results also showed that workers collected
from colonies at the mountains had longer femur, longer tongue, more body mass, bigger fat body cells, and
bigger hypopharyngeal glands acini than those collected from colonies at the plains. Significant positive
relationship was found between the body mass of the workers and dimensions of fat body cells as well as
dimensions of the acini. Also, significant positive relationship was found between the body length and the
length of main duct of hypopharyngeal gland. This study has special importance in understanding

characteristics of honey bees in northern of Irag.
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1. INTRODUCTION

Honey bees (Hymoneptera: Apidae, Apis
mellifera) are social insects known as the
most economically valuable insects because of
their honey production and pollinating activities
(Lawal and Banjo, 2010). Honey bees are
considered the most economically valuable
pollinators for agricultural crops worldwide
(Johnson, 2010).

Morphometric approaches have been applied to
separate Apis mellifera than the other three
commonly defined species; A. florea, A. cerana,
and A. dorsata (Ruttner, 1986). Also, these
approaches have contributed in a large measure to
the discrimination between different honeybees’
subspecies in order to characterize their diversity
(Ruttner, 1988). Standard morphometric was used
in honey bee studies by measuring different wing
angles, indices and distances (Ruttner, 1988).
Various honey bee colonies, races and species
were discriminated by employing morphometric
analysis (Moradi and Kandemir, 2004; Raina and
Kimbu, 2005; Farhoud and Kence, 2005; Shaibi et

al., 2009; Rattanawannee et al., 2010; Nedi¢ et al.,

2011).
The tongue length was considered a very
important character because it shows the

geographical variability more accurate than all the
other characters, femur length and tongue length
are reported by Ruttner (1988) as highly
discriminatory morphometric characteristics. The
weights of honey bee workers ranged from 81-140
mg (Winston, 1987). They are mediated by
genetics as well as by environmental effects such
as the amount of food fed to larvae (Daly and
Morse, 1991).

The important function of the fat body is the
one of regulating the chemical composition of the
hemolymph through the absorption, storage,
synthesis and liberation of lipids, proteins and
carbohydrates (Cruz-Landim, 1985a).

Hypopharyngeal glands (HPGs) are composed
of a pair of ducts that are connected with more
than 500 glandular acini (containing secretory
cells) (Winston, 1987). The glands are located
underneath the pharynx in the head capsule. They
play an important role in rearing the queens and
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brood because they synthesize and secrete royal
jelly (Michener, 1974). According to Deseyn and
Billen (2005) the size of the hypopharyngeal
glands is positively correlated with gland activity.
Measuring  morphological and  anatomical
characteristics of honey bees are very important to
characterize the bees and to separate them than
other subspecies.

The hypothesis of this work is that the honey
bees of the study regions represent more than one
distinct honey bee subspecies. The study aimed to
measure some morphological and anatomical
characteristics of honey bees from Duhok
province, northern Irag, which has not been well
studied so far. Also, the variations between honey
bees located at mountains and in the plains within
the study region were investigated. Moreover, the
relationships between measured characteristics
were calculated.

2. MATERIALS AND METHODS

2.1. Sampling

This study was conducted in Duhok province,
Kurdistan, northern Iraq, during summer 2015. A
total of two thousands nurse bees were collected
from 100 colonies at four locations (apiaries).
Twenty five colonies from each apiary were used
to obtain 500 nurse bees randomly (20 bees per
colony). The first and the second apiaries (A1,
A2) were located in two villages (Kanimase and
Begova) at the mountains along Turkish border,
while the other two apiaries (A3, A4) were located
in the plains of Duhok city and Zakho city. The
distance between each apiary and the other three
locations was not less than 60 kilometers.
2.2. Morphological characteristics

Worker bees were collected from the brood
areas and were killed in a freezer at -20°C for two

hours (Abou-Shaara and Al-Ghamdi, 2012), and
then were weighted immediately. Lengths of
femur, tongue, mandible and body of each worker
were measured, a binocular and millimeter slide
were used, and a ruler was used for measuring the
body length. Then, bees were individually kept in
the labeled tubes and stored in deep freezer until
dissection.
2.3. Anatomical characteristics
2.3.1. Dissecting

Frozen samples were thawed at room
temperature and immediately dissected to prevent
tissue deterioration (Ayoub, 2011). The bees were
dissected under a stereomicroscope at 40X
magnification. Dimensions of fat body cells,
dimensions of acini and the length of the main
duct in hypopharyngeal glands of all workers were
investigated.
2.3.1.1. Fat body cells

From each dissected worker, twenty fat body
cells from the abdomen were randomly selected
and their longest diameters were measured (Fig.
1). The average size of the fat body cells from
each dissected worker was calculated (Ayoub,
2011).
2.3.1.2. Hypopharyngeal glands

A longitudinal incision was made in the top of
the head. Then the hypopharyngeal glands were
dissected on the surface of a clean glass slide,
stained by diluted Giemsa stain and washed by
physiological saline. The length of the main duct
in both sides and the longest diameter of ten acini
from each side (twenty from each worker) of the
head were measured, and the average of right and
left ducts was calculated (Fig. 2). The average size
of acini for each dissected worker was calculated.
These characteristics measured by micrometer
slide.

- |

Figure (1): Fat body cells of nurse bees. A: inside the abdomen, and B: magnified cells.
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Fig. (2) Hypopharyngal gland of bee worker. A: Hypopharyngeal gland with the mandible, and B: Magnified acini
with part of the main duct of hypopharyngeal gland.

2.4. Statistical Analysis

Analysis of variance was performed, and
Duncan’s multiple range tests were used to detect
significant  differences among  measured
characteristics of workers collected from different
apiaries at significance level 0.05. All data were
processed with Origin 7.0 software. Linear
regression was applied and the data of each
worker were used to detect the relationships
between studied characteristics.

3. RESULTS
3.1. Morphological characteristics
Means of measured characteristics for workers
collected from 4 apiaries (A1, A2, A3 and A4) are
presented in table 1 and 2. Body mass of bee
workers ranged from136.14 +6.12 mg (A4) to

145.06 £3.87 mg (A2) with difference of 8.92 mg.
Body length varied from 12.23 £ 0.36 mm (A4) to
12.39 £0.14 (Al) with difference of 0.16 mm.
Length of the mandible ranged from 1.51+ 0.05
mm (A4) to 1.56 + 0.07 mm (A1) with difference
of 0.05 mm. Length of tongue varied from 6.32
+0.12 mm (A4) to 6.58 £ 0.11 mm (Al) with
difference of 0.26 mm, while length of the femur
was varied from 2.66 + 0.06 mm (A4) to 2.78 +
0.07mm (A2) with difference of 0.12 mm (Table
1).

No significant differences were detected
between mountain apiaries (Al and A2) and plain
apiaries (A3 and A4) in body length and mandible
length. Mountain apiaries were significantly
higher than plain apiaries in body mass, tongue
length, and femur length (Table 1).

Table (1): Meansz S.D. of measured morphological characteristics of workers collected from four apiaries(Al and

AZ2: apiaries at the

mountains, and A3 and A4: apiaries in the plains).

Characteristics Apiary 1 (A1)

Apiary 2 (A2)

Apiary3 (A3) Apiary 4 (A4)

Body mass (mg) 139.82 +4.22 ab

145.06 £ 3.87 a

136.72+4.05 b 136.14+6.12 b

Body length (mm) 12.39+0.14 a 12.28+0.35 a 12.25+0.21a 12.23+0.36 a
Mandible length (mm) 156+ 0.07a 1.53 £0.06 a 153+ 0.06 a 151+ 0.05 a
Tongue length (mm) 6.58+0.11a 6.55+0.08 a 6.36 +0.09 b 6.32+ 0.12 b
Femur length (mm) 2.76 £0.08 a 278+ 0.07a 2.70+0.05 ab 2.66+0.06 b

Means with the same letter for each characteristic are not significantly different.

3.2. Anatomical characteristics

The length of the main ducts of
hypopharyngeal glands ranged from 12.98 + 0.25
mm (A3) to 13.42+ 0.42 mm (A1) with difference
of 0.44 mm . The average acini dimension of both
sides of the gland varied from 139.12 + 6.45 um

(A4) to 148.45 = 7.39 um (A2) with difference of
9.33 um. The average dimension of fat body cells
from the abdomen of each worker ranged from
80.26 £ 4.32 um (A4) to 85.96 +5.22 um (A2)
with difference of 5.7 pm (Table 2). No
significant differences were detected between
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mountain apiaries (Al and A2) and plain apiaries
(A3 and A4) in length of main duct. Mountain
apiaries were significantly higher than plain

apiaries in dimension of acini and dimension of fat
body cells (Table 2).

Table (2): Meanst S.D. of measured anatomical characteristics of workers collected from four apiaries (Al and A2:
apiaries at the mountains, and A3 and A4: apiaries in the plains).

Characteristics Apiary 1 (A1)

Apiary 2 (A2)

Apiary3 (A3) Apiary 4 (A4)

Length of main duct (mm) 13.42+0.42a

13.24+0.32 a

12.98 £0.25 a 13.25+0.36 a

Dimension of acini (um) 144.15 +5.33 ab

141.23+6.26 b 139.12 + 6.45 bc

148.45+7.39 a

Dimension of fat body cells (um) 85.73+3.08 a

85.96 +5.22 a

81.75+3.25 b 80.26 +4.32 b

Means with the same letter for each characteristic are not significantly different.

Significant positive relationship was found
between the body mass of the workers (as
independent variable) and both dimensions of fat
body cells (Figure 3) and dimensions of the acini
in hypopharyngeal glands (Figure 4 ); (as
dependent variables); (r > = 0.049, P = 0.000, n =
400); and (r > = 0.054, P = 0.000, n = 400),
respectively. Workers with more body mas had

bigger fat body cells and bigger acini in
hypopharyngeal glands.

Significant  positive relationship  existed
between the body length of the worker (as
independent variable) and the length of main duct
of hypopharyngeal gland (as dependent variables)
in nurse bees. (r 2 = 0.061, p = 0.000, n = 400);
Workers with longer body had longer main duct
of hypopharyngeal gland (Figure 5).

B0 a5 a0

Fat body cells (pm)

Figure (3): Relationship between the body mass and the dimensions of fat body cells.

67



68

Journal of University of Duhok., Vol. 20, No.1 (Agri. and Vet. Sciences), Pp 64-72, 2017
DOI: https://doi.org/10.26682/avuod.2017.20.1.9

190

180

170

150

Body mass (ngd

140

130

120

120 130 Lap

150 160

Acini (pm)

Fig. (4): Relationship between the body mass and the dimensions of hypopharyngeal gland acin
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Fig. (5): Relationship between the body length of the worker and the length of the main duct of hypopharyngeal
gland.

4. DISCUSSION

4.1. Morphological characteristics

The results showed variations between the
studied four apiaries in some morphological
characteristics. Two apiaries at the mountains had
higher body mass, tongue length and femur length
than two apiaries in the plains. The variations
between mountain and plain apiaries can be
attributed to ecological factors or even to some
beekeeping practices according to factors
impacting  morphological  characteristics as

reviewed by Abou-Shaara et al., 2013. In a
similar way, Marghitas et al. (2008) found that
worker proboscis were longer in the mountain
regions than that in lower regions. Each of body
length and mandible length can not be considered
as discriminant characteristics due to the lacking
of significant variations. The highest body mass of
the workers in the mountains compared to the
plains in the present study was probably
associated with the food availability, because both
larval and adult nutrition have important effects on
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honey bee body mass (Hoover et al. 2005). It was
suggested that the amount of food fed to honey
bee larvae had effects on adult body mass (Daly
and Morse, 1991). During the first 5 or 6 days of
adult life, workers consume a large amount of
pollen to obtain the proteins and amino acids
required to complete their growth and
development of body structures (Chapman, 1978).
The lowest body mass of workers observed in the
plains may be caused by the shortage of nectar and
pollen stores inside the hives. This could be
attributed to the limited foraging activates due to
the high temperature and shortage of flowers
during hot days in the plains in spite of long
photoperiod times, in contrast to the plant
diversity and relatively moderate temperature in
the mountains area.

Also, the study showed some morphological
characteristics of investigated honey bees in
northern lrag were similar to that of neighboring
countries. Namely, tongue length and femur
length were similar to those of Iranian honey bees
(AdI et al.,2007). However, means of body mass
were higher than means determined for Yemeni or
hybrids of Carniolan honey bees in Saudi Arabia
(Abou-Shaara, 2013). The variations between
measured characteristics and characteristics of
bees from other countries are expected due to the
presence of different ecotypes of honey bees. It is
known that European honeybee have a remarkable
regional differentiation (Engel, 1999; Sheppard
and Meixner, 2003), with sensitivity to
environmental selection pressures (Franck et al.,
2000b).

4.2. Anatomical characteristics

Measured characteristics of bees from apiaries
at the mountains were higher than those from
apiaries in the plains except length of main duct.
Such variations can be indirectly explained by
differences in the ecological factors of the two
regions (mountains and plains). Relatively low
temperature with availability of food sources at
mountains compared to plains. The big fat body
cells of nurse bees was explained by Brian (1983)
who found that in the eusocial hymenoptera,
nursing workers may store considerable amounts
of colony's nutritional resources in the form of

body fat or storage proteins for feeding larvae.
Deseyn and Billen (2005) found that the acini in
hypopharyngeal glands increased in size with the
gland activity, they also suggested that the size of
the gland is positively correlated with gland
activity. Both temperature and nutrition affect the
development of these structures including ovary
development (Lin, 1999). Dimensions of fat body
cells, dimensions of acini in hypopharyngeal
glands and the body mass of the young adult
worker were smaller than those recorded to
Carniolan honey bees in south Poland by Ayoub
(2011). This can be attributed to availability of
variety of flowering plants in Europe for at least
four to five months during summer seasons
compared to dearth summer in the study regions.

The overall variations in the measurements of
characteristics of the bees of our area probably
resulted from adaptation of these insects for long
period of time to dry hot summer and freezing
winter at the mountains. The studied structures
play prominent roles in the activities of the worker
bees. For example fat body cells are important in
regulating the chemical composition of the
hemolymph, and they act as storage of lipids,
proteins and carbohydrates (Cruz-Landim, 1985a).
Hypopharyngeal glands play an important role in
rearing queens and brood by secreting royal jelly
(Michener, 1974), additionally the role of mouth
parts (mandible and tongue) and the legs for the
movement and brood rearing. These features are
frequently used irrespective of period and season
of the year and are thus developed as a result of
constant use and adaptation to the environment.
This indicates to the fact that constant use of
certain biological features of organisms helps
growth, development and adaptation to the
environment (Eischen et al., 1982; Milne et al.,
1986). This method is a simple way for the
discovery of variations between species of
different environmental conditions and it requires
inexpensive materials compared with molecular
methods.
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It can be concluded that the presence of
significant variations in morphological and
anatomical characteristics suggests that the honey
bees of the study regions may represents more
than one distinct honey bee subspecies.

REFERENCES

— Abou-Shaara, H.F., and Al-Ghamdi, A.A. (2012).
Studies on wings symmetry and honey bee races
discrimination by using standard and geometric
morphometrics.  Biotechnology in  Animal
Husbandry.28 (3):575-584.

— Abou-Shaara, H,F.(2013). A morphometry map and
a new method for honey bee morphometric
analysis by using the ArcGIS. Arthropods.2(4):
189-199

— Adl, M.B.F., Gencer, H.V., Firatil, C., and Bahreini,
R. (2007). Morphometric characterization of
Iranian (Apis mellifera meda), Central Anatolian
(Apis mellifera anatoliaca) and Caucasian (Apis
mellifera caucasica) honeybee populations.
Journal of Apicultural Research and Bee World.
46 (4): 225-231.

— Ayoub, Z .N.(2011). Workers ontogeny in queenless
or broodless colonies of honeybee Apis
mellifera, PH. D. Thesis, Jagiellonian
University, Krakow, Poland

— Brian, M.W.(1983). in social insects: Ecology and
Behavioral Biology (Chapman and Hall. New
York). 146-160.

— Chapman, R.F. ( 1978). The insects structure and

function. Engl.Univ.Press.
Ltd.London.England.819 pp.
— Cruz-Landim, C.(1985a). Histological  and

cytological studies on the fat body of the queen
honey bee abdomen during the active
oviposition phase. Revista Brasileira de Biolgia,
Rio de Janiero.45(3): 221-232

— Daley, H.V., and Morse, R.A.(1991). Abnormal sizes
of worker honey bees (Apis mellifera L.) reared
from drone comb (Hymenoptera, Apidae). J
Kansas Entomol Scio. 64:193-196.

— Deseyn, J., and Billen, J. (2005). Age dependent
morphology and ultra structure of the
hypopharyngeal gland of Apis mellifera workers
(Hymenoptera: Apidae). Apidologie. 36: 49-57.

70

— Eischen FA, Rothenbuhler WC, Kolincevic JM
(1982). Length of life and dry-weight of worker
honey bees reared in colonies with different
worker-larvae ratios. J. Apicultural Res., 21: 19-
25.

— Engel, M. (1999). The taxonomy of recent and fossil
honey bees. Journal of Hymenopteral Research.
8: 165-196.

— Farhoud, H.J., Kence ,M. (2005). Morphometric and
Mt DNA analysis in honeybee populations (Apis
mellifera L.) of north and northwest Iran.
Proceedings of the Balkan scientific conference
of biology in Plovdiv (Bulgaria), 1st -19th May,
p. 594-597.

— Franck, P., Garnery ,L., Solignac, M., Cornuet, J.
M.(2000b). Molecular confirmation of a fourth
lineage in honeybees from Near East.
Apidologie. 31: 167-180.

— Hoover, S.E.R., Higo, H.A., Winston, M.L.( 2005).
Worker honey bee ovary development: seasonal
variation and the influence of larval and adult
nutrition. J. Comp. Physiol.

— Johnson, R. (2010). Honey bee colony collapse
disorder. Congressional research service report
for Congress. January 7. Available at:
http://www.fas.org/sgp/crs/misc/RL33938.pdf

— Lawal, O.A., and Banjo, A.D.( 2010). Appraising
the beekeeping knowledge and perception of
pests problem in beekeeping businness at
different ecological zones in South-Western
Nigeria. World Journal of Zoology. 5(2): 137-
142.

— Lin, H. ( 1999). Regulation of worker honey bee
reproduction Apis mellifera L. (Hymenoptera:
Apidae). Ph.D. Thesis, Simon Fraser University,
Burnaty, British Columbia, Canada.

— Marghitas, A.L., Paniti-Teleky, O., Dezmirean, D.
(2008). Morphometric differences between
honey bees (Apis mellifera carpatica)
Populations from Transylvanian area, Zootehnie
Biotehnologii, 41(2): 309-315

— Michener, C.D. (1974). The social behavior of the
bees. Harvard University Press, Cambridge,
Massachusetts.

— Milne CP Jr, Hellmich RL, Prices KJ (1986).
Corbicular size in workers from honeybee lines



Journal of University of Duhok., Vol. 20, No.1 (Agri. and Vet. Sciences), Pp 64-72, 2017
DOI: https://doi.org/10.26682/avuod.2017.20.1.9

for high or low pollen hoarding. J. Apicultural Thailand Based on Wing Morphometic

Res. 25(1): 50-52. Analysis. Annals of the Entomological Society
— Moradi, M., Kandemir, I. ( 2004). Morphometric and of America. 103(6): 965-970.

Allozyme Variability in Persian Bee Population — Ruttner, F. (1986). Geographical variability and

from the Alburz Mountains, Iran. Iranian classification. In: Bee Genetics and Breeding,

International Journal of Science. 5(2): 151-166. Rinderer, T.E. (ed.) pp. 23-56 Academic Press,
— Nedi¢,N., Jevtic, G., Jez, G., Andelkovi¢, B., inc., New York.

Milosavljevi¢, S., Kosti¢, M. (2011): Forewing — Ruttner, F .(1988).. Biogeography and taxonomy of

differentiation of the honey bees from Serbia. honeybees. Springer- Verlag Ed, Berlin

Biotechnology in  Animal Husbandry. Germany.

27(3):1387-1394. — Shaibi, T., Fuchs, S., Moritz, R.F.A.(2009).
— Raina, S.K., Kimbu, D.M.( 2005). Variations in Morphological study of Honeybees (Apis

races of the honeybee Apis mellifera mellifera) from Libya. Apidologie. 40:97-105.

(Hymenoptera: Apidae) in Kenya. International — Sheppard, W.S., and Meixner, M.D. (2003). Apis

Journal of Tropical Insect Science. 25(4): 281 mellifera pomonella, a new honey bee

291. subspecies from Central Asia. Apidologie. 34:
— Rattanawannee, A., Chanchao, C., Wongsiri, S. 367-376.

(2010). Gender and Species Identification of — Winston, M.L.(1987). The biology of the honey bee.

Four Native Honey Bees (Apidae: Apis) in Cambridge, MA: Harvard University. Press.

Apis ) wuilid Lo ¢ aSles 2000 Hu S99 wwosrs owdsle covd IsudeS @ w8 J

0 S86 aid Slue S, 95 (wSeds BaS 5u,L0 J 159> e Ll 3 woSesS Ay (9 (mellifera
.2015 LusLa J

71



72

Journal of University of Duhok., Vol. 20, No.1 (Agri. and Vet. Sciences), Pp 64-72, 2017
DOI: https://doi.org/10.26682/avuod.2017.20.1.9

aiad B ol bl 555 cowgisas Wl s, (odle) bsu,s ¢ Sdiwas LS oS wu Hbs Ielsia J
¢« alo 0.07 £1.56 95 0.05+£1.51 ¢ alo 0.1 £12.39 gy 0.36+12.23 .&)o 3.87 +145.06 o 6.12 +136.14
el 8593 Al 0.07£2.78 95 0.06 £2.66 « Alo 0.11 £ 6.58 9, 0.12 £ 6.32

oS Loy Luog,ad « S9,a8 0 150,58 war S0 JUaS Ly i «S5 00 izl L
916.45£139.12 . Alo 0.42 £13.42 o5 0.25+ 12.98| ,a8L diiad &€ w99 Gula Wl 9 S 34,d8
o Q8y9n) 9,500 5.22 £ 85.96 95 4.32 + 80.26 (9 ,Sulo 7.39 + 148.45

w0 giLS i 3050 il «Sbie 5 o5SesS Al pw LA gl prine 8S o LS Luws Ixelsias J
ols oy 5 159% S9,8 G 13,58 LuSid 9 i3 S5 99 Wl i Shwds LanS i 545
Liwo b Saiwas LagS 15,a8bs wu 5Ly 5a80,18 o 590 Lixio gudy wwiidd J oS08 duiild ¢ a8 i
o500 L s Saunigudy wSg,a8 o | 3058 LuiSis Ll Luvg,ad S, 9dn owilin Wil o HaS)si
o 13258 oo S JUaS Uisass 9 a8 s Line b Sdiwas U355 1Ha8s gin awls 48,8
.uS_g_)qg

w8l S 598k J wiiSid Lo o Al b loeddSs 905 490 wanl S aus S i oSad s

W= BN
dsls Juwe d=52000 J dy il g & elaall pailasll jass e Soaill &5 dwl )l 03 w9
2015 Lo D= Blell o « Jeds drdlan o J=lio 8451 o lgeos A1 will 9 (Apis mellifera)

we gl i dzall Jobo g ash 3l 1l (8 dobo caumll dobo caumll 59 O b @ilill Wbl
alo 0.07 £ 1.56 «Jl 0.05 + 1.51 . Ao 0.1 £12.39 J| 0.36 + 12.23 .&lo 3.87 £ 145.06 JI 6.12 + 136.14
el wle alo 0.07+ 2.78 JI 0.06 £2.66 « o 0.11 £6.58 JI 0.12 +6.32 .

vo 90l sleul Useo duogeldl cumi ael) dnws Ll sLall Job cdumy sl Glaall o gnsy bl
139.12 ¢ alo 0.42 £13.42 J| 0.25£12.98 0 > gl 5 288 wuddl sl LIS syl Udo g txedl usid
il e 9,50 5.22 +85.96 J| 4.32 +£80.26 <9 ,Sulo 7.39 + 148.45 JI 6.45 +

aob = (Jobl 338 cllini gidles cislS sl 9 859> gall aslglall U Laul @ilidl @ el
O leall elli o LSl yo 9.0 L duogeldl cimi sac g LS| wadal aws)l W= iSH 59 (Jobl
Joguddl 09 859> gall Al gl (1o cugos il

sleyl cllIsS g dlesd) gada)l aws)l W sleyl g dleid]l aws 59 ow dgise dulsyl @le was g
Jeb ¢ dlesll aws Job G So31 digine dulsyl @le was g cllIxS g duo gl dl s txal o909
Luo gl cusi txel) duay I sLall

Bl o o8 dusell U= poilas agsl dusliziwl duwodl L dwl o)l o3



