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Abstract: This field study was carried out to evaluate two honeybee races namely; 4. m.
Jjementica {indigenous race) and 4. #1. carnica (carniolan race} based on broed production,
population development, foraging activity, and queens status through the experimental period
extended from March, 2009 up to March, 2010 under main physical environmental conditions
of the Central Region of the Kingdom of Saudi Arabia. The obtained resuils showed that,
indigenous bees transfzrred from traditional hives {Aoud) into Langstroth (modern) hives and
supplied with frames contained 33 cells/n’ (regular worker-size cell for indigenous bees)
{group 1) had significantiy higher brood production and population development than indige-
nous bees transferred from traditional hives into Langstroth hives and supplied with frames
contained 25 cells/pn? (regular worker-size cell for European bees) (group I1) and cariolan
hees transferred from honey bee nuclei into Langstroth hives and supplied with frames con-
tained 25 cells/p? (regular worker-size cell for Eurapean bee) {group 1l1). The general mean of
brood arcn in cm?. frames of brood and frames covered with adult hees were (2813.13,
1730.94 and 1867.05 6|112f(:0|(1|l_\'), {3.13. 2.21 and 2.07 brood comb/colony) and (6.39, 4.44
and 4.38 comb of bees/colony). in groups 1, IT and 11, respectively. The indigenous race sig-
nificantly surpassed the carniolan race tn brood production during summer season during high
temperature commonly exceeds 45°C. Data also showed that no significant difference in for-
aging activity between the two examined races (indigenous and carniolan race} for gathering
pollen during the first inspection period extended from 6-7 am during the relatively cold,
moderate and very high air temperature during inspection months. This situation differed be-
tween the two examined races during (he second and third inspection period cxtended from
11-12 am and 4-5 pm, relatively high air temperature in June, August and Oclober, during
which the indigenous race significantly surpassed the carniolan race in foraging activity for
gathering polien. Moreover, the foraging activity was significantly higher in the first inspec-
tion period (6-7 am) than the other two periods (11-12 am and 4-5 pm). When the numbers
and percentages of died or superseded queens in the three inspection groups (I, IT and III) were
studied, no died or superseded queens were found in honey bee colonies in group (1) during
the experimental period which was extended from March, 2009 to March 2010. However, the
percentages of failed queens during the experimental period were 0.00, 45.00 and 60.00% in
groups (f, 11 and 1), respectively. The results alse showed that increasing the size of the
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worker cells negatively affected brood production and population densily in indigenous race
and indigenous race is more tolerant and well adapted to the environmeta! conditions in the
search area than carniolan race (insported). Therelore. this study recommends that improving
the characteristics ol indigenous and carniolan races should {ake place through breading pro-
grams, because the indigenous race shows high ability and good adaptation to the environ-
mental conditions in the area but it is small in size. in addition their honey stomach and pollen
basket are small. meanwhile the carniclan race is large in size and their honey stomach and
pollen basket are great. but is not acclimatized to environmental conditions in the region, es-
peciaily during the hot summer when the air temperature excecds 45 C.

1, Intraduction

There are two honey bec races are commonly found in
the Kingdom of Saudi Arabia; the indigenous bees (A, m,
Jementicay and the camiotan bees (A.m. carmiea). The indige-
nous race is widely spread in many parts of Saudi Arabia, in
particular the west, south west and south parts. most of the
cammiolan race 15 found in the north, cast and center parts of
the kingdom. The majority of carniolan racc is imported from
Lpypt. On the other hand. most of the beckeepers in Saudi
Arabia prefer 1o raise the indigenous bees in traditional hives
{it calls Aoud). The Ministry of Agriculture in Saudi Arabia
conducted a survey in 2009 on number of the beekeepers.
traditional and modern hives. and the ratio between the in-
digenous and Vuropean races, The survey resulls revealed
that the indipenous race swhich was raised in traditional hives
represented about Y2,43% and carnivlan race which was
raised in Langstroth (inodern) hives represented about 7.57%.
It was also found that traditional hive was yielded about 1.8
kg/colony/year, Meanwhile Langstroth hive yielded about
3.3kp/colony/year. For this reason, many beekeepers have
been started transferring their indigenous bees from tradi-
tional hives into Langstroth hives to improve their character-
istics and production features.

The productively of honey bee colonies throughout the

year is influenced by different factors, particularly egg laying
capacity. colony populiation and empty combs as well as the
climatic factors and supply of both pollen and nectar (Carbet
et al 1993; Abdella, 1996; Ali, 2007). On the other hand,
among the abiotic factors, temperature has been found to be
the most important that governs honeybee activitics. espe-
cially queen’s cgg laying and brood production (Rachad and
Parker, 1958; Corbet et al 1993; Dag and Eisikowitch,
1999; Gary, 1999; Abrol, 2006). 1Leinrich (1996) statcd that
honey bees are able o forage over a 30°C range of air tem-
perature largely because they have bebavioral and physio-
logical mechanisms for regulating the temperature of their
flight muscles. Mecanwhile, Gary (1999) found (hat the
minimum temperature needed for active foraging for Euro-
pean honeybces was approximately 13°C. He also concluded
that above 43°C nectar and pollen foraging were ceased but
waler foraging was continued. Algarni (2006) in Saudi Ara-
bia found that the indigenous race (A. m. jementica) had sig-
nificantly lower weight loss than the carniolan and ltalian
races during summer season. Nagi, Siham (1990) found that
the first carniolan hybrid surpassed their parents in brood
production and pollen gathering, followed by the pure in-
digenous race, then the pure carniolan race in Sudan. Silva
and Pe Jang (1990) conducted a study in Brozit on Alrican-

ized and European honey bees in foraging activity, They found
that Africanized bees had three foraging beaks, during the day,
between 7-8 am. 2-3 and 3-5 pm, whereas the FEuropean bees had
threc [oraging period, between 9-10 am, 1§-12 am and 3-4 pm,
Guzman et al (2005) found (hat European bees had longer forag-
ing lifc than Africanized bees. Abrol (2010} studied the foraging
behavior in relation to five environmental parameters; it was con-
cluded that the foraging population correlaied significantly and
positively with air temperature. tight intensity. solar radiation and
nectar- sugar concentration and negatively with relative humidity.

The aim of the current study is 1o evaluale two honeybee races
namely: Ad.m. jementica (indigenous race), and A.m. carnica
(camiclan race) for brood production. population development,
foraging activity and queen status under the physical environ-
mental conditions of the central region of the Kingdom of Saudi
Arabia. 1t also aimed w0 evaluate gqueen statas in brood production
and population development, as well as queen superseding in in-
digenous race when transter them from their traditional hives to
Langstroth (modern} hives which were supplied with empty
frames contained 33 worker-size cell/p? (regular cell size for in-
digenous bec) and empty combs contained 25 worker cellsiy?
(regular cell size for European bees),

2. Materials and methods

The present field experiment was carried out on honey bee
colonics, A. m. jementica (indigenous race) and A. m. carnica
(carniolan race} during the experimental period extended from
March 2009 to March 2010 at Queen Rearing and Honevbee Nu-
¢lei Production Station, Agricultural Extension Department, Min-
istry of Agriculture, Rivadh. Kingdom of Saudi Arabia.

floneyhee races: Sixty honcy bee colonies headed by newly-pure
mated queens were preparcd for this study; they were divided into
three different groups as follows:

Group (1): Contained twenty honey bee nuclei headed by newly-
pure mated indigenous queens (A.m. fementica), transferred from
traditional hives (Aoud} into Langstroth (modern) hives and sup-
plied with empty combs contained 33 worker-size cetls/p? (regular
cells for indigenous race).

Group (I): Contained twenty honeybee nuclei headed by newly-
pure mated indigenous queens (4., jementica), \ransferred from
traditional hives inlo Langstroth hives and supplied with empty
combs contained 25 worker-size cells/p? (regular cells for Euro-
pean race).
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Group (H1): Contained twenty honeybee nuelei headed by
newly-pure mated camiolan queens. The nuclet were trans-
ferred ino Langstroth hives and supplicd with emipty combs
contained 25 warker-size cells/p? (the regular cefls for uro-
pean rie).

Each honey bee nucleus contained about five frames cov-
ered with adult bees, three frames of sealed brood. two honey
and potlen combs. and newly- pure mated qucen}. They were
monitored by feeding them with pollen cike and sugar syrup
at 10-days intervals during dearth period (Mladenovic et al
2002 and Ali, 2007), and they were treated against varroa
discase during the experiment period.

Traditional hive (Aoud): It is used for raising the indigenous
bees in most parts of Arabic Gull countries including Saudi
Atabia. [tis built from wood or clay: it is cylindrical in shape
about, 25-30 cm from inside, and its length about 50-120 cm.
It contains about 13-25 fixed-circle combs, the number of
worker cells/p? about 33 worker-size cells/n?. The bees build
their eircle combs by themselves. The beekeepers name this
hive Avud.

Honeybee colony strength: The following parameters were
measured lor colony strength

Brood area in cm?: Square centimelers of brood were meas-
ured for experimentat honey hee colonies by using a measur-
ing sheet (modificd from JefTree, 1958).

Frames of brood survivors and frames of bees: Number of
frames relatively covered wilth adult honey bees and frames
of brood in experimental colonies were counted and recorded.
The brood production and population development for ex-
perimental colonies were measured and recorded monthly
during the experiment period extended for one year.

Foraging activity: Six honey bee colonies from each race
(indigenous and carniolan races) were selected for studyving
foraging activity. The foraging activity was estimated three
times/day at 5-6 am, 11-12 am and 4-5 pm. The number of
foragers was recorded visually by a counter and it was re-
peated during different seasons. The foragers were estimated

by counting all workers introduced into their hives and those -

introduced into their hives loaded with pollen grains on their
legs for 19 mmules.

. ~ . ' .
Queen status: The number of died and superseded queens in
all the experimental colonies for three groups were counted

and reeorded during the experiment pertod which was ex- -

tended from March, 2009 to March, 2010,

Experimental design and analysis; The experimental design
was a completely randomized design. Resulis were analyzed,
using SAS (SAS Institute, 2006). The general linear modules
procedure (o test for differences (alpha= 0.05) and the appli-
cation of the least significant di{ferences as a mean separation
test were used. :

3. Results

Brood area in em*: Data given in Table (1) showed square
centimeters of brood in the experimental colonies in differemt

groups. Data showed that no significant difference in brood area in
cm? between the (hree groups at the beginning of the experiment,
during March (F= 4,15, di= 59, P= 0.0369). In April honey bee
colonies in groups (1 and 1) had significantly high brood area,
meanwhile colenies it group (i) had signilicantly less brood area
(F=17.22. di=59. P=0.0001). During May. honey bee colonies in
group (1) had significantly high brood production, followed by
honey bee colonies in group (1), meanwhile colonies in group (1)
had significantly less brood area (F= 150.26, df= 59, P= <0.0001).
The same trend was obtained during June (T= 64.77. df= 59, P=
<0.0001). Honey bee colonies in group (13 had significantly high
brood area. followed by honey bee colonies in group (). mean-
while colonies in group (I11) had significantly less brood area dur-
ing July (F= 261.05. df= 59, P= <0.0001). August (F=212.44, df=
59, P=<0.0001) and September (F= 583.14. df= 59, P= <0.0001).
Meanwhile, honey bee colenies in group (I} had significantly high
brood arca, followed by honey bee colonies in group (11 and 1il),
without significant difference between the last two groups during
October (I'= 67.51, df= 59, P= <0.0001), November (I'= 105.03,
df== 59, P= <0.0001), December (F= 7.70, df= 59, P= <0.005),
January (= 13.88, df= 59, P= 0.0004), and February (F= 69.65,
di== 59, P=<0.0001). In March. 2010 the same trend was obtained,
honey bee colonies in group (I} had significantly high brood area,
followed by group (I and II). without significant difference be-
tween the last two groups (F= 44.43, df= 59, P= <0.0001) (Table

1).

The general mean of brood arca in em® showed that honey bee
colonics in group (1) significantly surpassed the two other groups
in hrood arca (2813.13 em¥ceolony). where it was (1730.94 and
1867.05 cm*/eolony) for colonies in group (U and 111, respec-
tively. without significant differences between the last two groups

(Table 1),

Frames of brood: Data presented in Table (2) showed that there
were no significant differences in number of frames of brood
ameng the three groups (1. [T and [IT) during the spring season in
March. April and May (F= 0.00. dI= 59, P= 0.000). During sum-
mer season honey bee colonies in group (1) had significantly more
numbers of frames of brood, followed by groups (I1.and TIT) with-
out significant differences between the last two groups, in June
(F= 2.33, df= 59, P= <0.0001), July (F= 133.00, df= 59, P=
<(.0001) and August (F= 157.00, df= 59, P= <(.0001), In autumn
scason, honey bee colonies in group (I) had significantly more
frames of broed. followed by group (II). meanwhile group (11}
had significant less number of frames of brood in Sepletnber (F=
1841, di= 59. P= <0.0001), October (F= 30.79, df= 59, P=
<(.0001) and November (F= 52.80, di= 59, P= <0.0001). During
winler scason, honey bee colonies in group (1) had significantly
more framies of brood, followed by groups (Il and 111) without
significant differences between the last two groups, in December
(F= 7.99, df= 59, P= (.0043), lanuary (F= 19.75, df= 59, P=
<(.0001) and February (F= 10.68, df= 59, P= 0.0013). During
March, 2010 the same trend was obtained, honey bee coloties in
group (1) had significantly high frames of brood, followed by
group (Il and 1), without significant difference between the last
two groups (F= 13,38, df= 59, P=0.0005) (Table 2).

The gencral mean of numbers of frames of brood showed that,
honey bee colonies in group (1) significantly surpassed the two
other groups (I and {1} in mean number of frames of brood (3.13,
2.21 and 2.07 comb/colony), in group (1, 1 and ), respectively,
without signiftcant difference between the last two groups (Table

2).
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Table 1. Square centimeters of brood in experimental honeybee colonies in three di fferent groups from March 2009 to March 20107

(Mean + S.E).
Square centimeters of brood from March 2009 to March 2010 Meu.n
Group n : i : © Movem- Decem- Janu- Febru- g
March  Aprit  May  June July  August September Qctober ber Cber ary o ary March : SE

i 20 109500 2040.67 2922.67 3582.67 402133 414667 467267 373000 283167 BI067 77633 134867 1447,33-281'3:13'-

+ * * + Y +
17.2%a 3048 3896a 3499 29.30n 65.42e

+ £ & £ £ % E &
21.0%  8377a 667a  101.90a 80.80a 64.92n 74.70a 48241a

I 20 9RL67 192633 1659.67 2513.00 282533 3008.33 311667 229400 159367 32400 32733 203.00 26433 173094+

* * * * % *
2595 34.20b 5929 4523c 4593b 46.17b

11 20 1068.67 2070.33 221233 2823.00 252567 2583.17 243533 215567 149500 - 40533 ° 20'(.0‘.0(?:;0_6'.46'_7 '_ 18700

* + + L% % *
3969 6508a 354.53b 103.75b 65.0lc 53.12c

LSD
{0.05)

11581 14549 15569 20613 147.19 167.19

+ + * & * E R
36.18b 128,580 9249b  65.46b 66.02b 2L.16b 1I886b 35217b=

Lk E R
7119 .100.83b 5405b - 138.65h 92.00b 864

11835 391 560,

14368 31982 21908 32032 24279 24611 31945 232

‘Table 2. Mcan number of frames of brood in honey bee colonic

S.E)

s in three different groups from March, 2009 fo March, 2010 (Mez

Frames of brood {rom March 2009 to March 2010

Grovp 0 March  April May June July ‘August September October November December Januafs; -“Febl.'uary Méi—ch.-,-
100 200 200 200 300 300 4.00 4.00 400 108 217 200 3.08 ‘__3_.13"
I 20 + + % + £ & * & + + F +
0.00a 000a 0.00a 000a 0082 0.7 0.00a 0.08a - G002 008 011a. . 0.008
100 200 200 208 208 200 325 3.50 308 115 100770
nm 20 = at * £ * k Tk T i
0.00n 0080 -0.00b _ ©.I7h° 008  0.08b 0.36b . 0.22b.
. 1.00 L2800 192 283 225 2000 .0 133
w20 o+ R S S Toe e T ks
: 0.00a . 008008 . 017% 0% 022 . 042b
LSD 0.00 ooo 0.145 ' 0.145 - 0415 0490 0415 0975 . 0.
{0.05) : L

Frames covered with adult honey bees: Data in Table (3)
showed that, at the beginning of the experiment in Spring,
there werc no sipnificant differences in number of frames
covered with adult honey bees between the three grdups in
March (F= 0.00, df= 59. P= 0.00) and Apri{ {F'=5.27, df= 59,
P= 0.0185). In May honcy bee colonies in groap (111} had
significantly morc trames of bees, followed by group (1),
meamvhile group (11) had significant less number of frames
of bees (F= 53,46, df= 59, P= <0.0001). During fune, honey
bee colonics in groups {1 and 111) had significantly more
frames of bees, without significant diflerenee between them.
Meanwhile. honey bee colonies in group (1) had signilicantly
less numbers of frames of bees (F= 27.92, df= 59, P=
<0.0001). Honey bee colonies in group (1) had significantly
more {rames of bees, followed by group (I1I}. Meanwhile,
honey bee colonies in group (1) had significantly less num-
bers of frames of bees during JTuly (F= 38.17. d= 59, P=
<0000, and August (= 3817, dI= 59, P= <0.0001). Dur-

ing antumn season, honey bee colonies in group (1) had signifi-
cantly more frames of bees, followed by groups (Il and J11), with-
out significant dilference between the fast two groups, in Septem-
ber (F= 77.73, df= 59, P= <0.0001), October (F= 132.55, df= 59,
P= <0.0001), and November (F= 66.51, di= 59, P= <0.0001). In
December. the same trend was oblained (F= 6.92, df= 59, P=
0.0074). In January honey bee colonics in group (I} had signifi-
cantly more frames of becs, followed by group (11), meanwhile
group {111) had significantly less number of frames of bees (F=
10.03, di= 59. P= 0.0017). During February group (1) had signifi-
cantly more tframes of bees. followed by group (1 and 111), without
signilicant dilTerence between the last two groups (F= 11.04, df=
59, P= 0.0011). In March, 2010 the same trend was obtained
honey bee colonies in group (1) had significantly more frames of
bees, followed by group (11 and 111}, without significant difference
between the last two groups (F= 10.06, df= 59, P= 0.0017) (Table
3.
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‘Table 3. Mean number“of ﬁ'nmgs uuvered wﬂh h::s_m h;:mey bes m]m in l,hrec d[ffzm:t g-nups {rom Ma::ll ZDI]EI' tu Mu:ch,

2&19 (Mean &, F.}

el 0170

ﬂ-Gﬂb'

L16b 036

“0.11b

; i 1.12b
6.08 1625 6.67 .67 317 1.83 B ek e et 6
e + ek E £ + AL
fl 1. (e 0.0Bb - D.17h 17k 0.21h 1.01b 0.83¢c 0,756 0.84b 9.331;__
{16595[; 0.511 UBBSP'D.IM 'EI'-'HEI' 0.310 0355 0373 0.454 0.626 2,332 2.023 2:349. - 2.517 .ﬂxlt_l-fn_'-j

Cienernl mean of frames covered with bees showed that
honey bee colonies in group (1) significantly surpassed honey
bee colonies in groups (11 and 111 in number of frames cov-
ered with bees (6.39, 4.44 and 4.38 comb/colony) in group (1,
IT amd [IT), respectively without significant difference be-
tween the last two groups (Table 3).

Foraging activity: The mean number of foraging workers
entered 1o their colonies and these entered loaded with pollen
groins in dilferent inspection monihs are summarized in Ta-
ble (4). The dotn showed that there is no significant dilTer-
ence in foraging activity between the two examincd races
(indigenous and camiolan bees) during the first inspection
period of foraging which was extended from 6-7 am in all the
inspection months. During the sccond inspection period
which was extended from 11-12 am no significant dilference
in foraging activity for collecting pollen between the two
races during February (F= 0.05, df= 5, P= 0.833) and April
(F= 0.26. df= 5, P= 0.6269). In summer season when the air
temperature gels very high the mean numbers of honey bee
workers entered their colonies loaded with pollen was sig-
nificantly higher in indigenous race than carniolan race dur-
ing June {F= 15.70, df= 5, P=0.0074) and August (F= 25.60,
di= 5, = 0,0023). The same trend was oblained during au-
tumn sepson in October the numbers of himey bee workers
entered their colonics loaded with pollen were significantly
higher in indigenous mee (F= 54,00, di= 59, P= 0.0003).
During winter season in December no significant difference
in foraging activity between the two examined races (F=
1.86, di= 5, P= 0.0972). During the third inspection pericd
which was extended from 4-5 pm the same trend during the
second inspection period was obtained, where no significant
difference in foraging activity belween the two races during
February (F= 4.74, df= 5, P= 0.0723) and April (F= 1.74, di=
5, P=0.235). Dala also showed that, In summer season, the
mean numbers of honey bee workers entered their colonies
londed with pollen were significantly higher in indigenous
race than camiolan race during Junce (F= 8.33, df= 5, P=
0.0278) and August (F= 49,60, df= 59, P= 0.0004). Mean-
while. no significant difference in foraging activily between
the two examined races during October (F= 5.50, di= 5, P=
0.656) and December (F= 0,43, df= 5, P=0,537) (Table 4).

Queen status: The numbers and percentoges of died or superseded
queens in three inspection groups (I, 11 and 11I) are presented in
Figure (1). Data showed that no died or superseded queens were
found in honey bee colonies in group (1) during the experiment
period which was extended from March, 2000 to March 2010,
Data also showed that. from Mareh, 2009 o November, 2009 no
died or superseded queens were found in honey bee colonies in
groups (11 and 1T}, In December, 2009 three queens in group (11)
and six queens in group (1) were superseded. represented (15 and
30%a) Tor groups (11 and 1), respectively. In Jonuary, 2010 three
queens in group (111 were superseded, represented (15 %). In Feb-
ruary, 20010 six queens in group (1) and three queens in group (111
were superseded, represented (30 and 15%) for groups (1T and IT1),
respectively. The numbers and percentages of queen Tailures dur-
ing the cxperimental period were (0, 9 and 12), represented (0.0,
45.0 and 60.0%) in groups (1, 1T and 111}, respectively (Figure 1).

4. DISCUSSION

Central region of Saudi Arabia has very high temperature often
exceeds 45°C and dry weather during summer season, under these
conditions numerous imported honeybes colonies cannot survive,
On the other hand. many beekeepers in Saudi Arabia have noticed
that indigenous race {A.m. fementica) is more tolerant to environ-
mental conditions than imporled races (European races) (d.m.
carica and A logistica), especially during sununer season
when air temperature gets very high, They also hove noticed that
during very high temperature in summer, indigenous race don’t
stop Toraging lor gathering pollen and nectar, but imported bees
stop foraging. For the fore-mentioned reason the majority of them
prefer to raise the indigenous race, and they preler 1o raise them in
traditional hives becouse raising this race in this type of hives by
the time the characteristics of this race will change, Few scientilic
papers are done in this matler under the inspection area. However,
to evaluate indigenous race and cariolan race in brood produc-
tion, population development and foraging activity under central
region of Saudi Arabia and to prove that if the cell zize alTects the
productivity of indigenous queens, the current study was con-
ducted, The obtained data revealed that, indigenous bees which
transferred from traditional hives (Aoud) into Langstroth {modern)
hives were supplied with frames contained 33 worker-size cellain®
{group [) had significantly higher brood production and population
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Table 4. Mcan numbers of foraging workers entered their colonies and foragers entered their colonies londed with pollen of A,
Jementica {indigenous bees) and A. m. carnica (Camiolan becs) three times/day during different inspection months (Mean + S.E) 7 °

Forgers entered thieir hives and foragers returned Jonded with pollen grains at 6- 7 am, l 1-12 am and 4-5 pm

A~ Indigenous bees (A.m. ;ememrca)

Month Lo
of " 6-7 am 11-12 am 4~5pm Clo
inspection All foragers  Foragers entered Al foragers Foragersentered  All foragers - . Foragers entered
entered their oaded with entered their loaded with entered their loaded with -
colonies polien colonies polien colonies pollen
273.50 5975 134.00 20.75 138.00 2025
February 6 + * + + + ' s
30.12a 7.93a 6.26a 3.15a 9.05a L T38%a
92.00 15.50 76.25 6.50 57.00 . - - 725
April 6 + + * £ + S
6.92a 1.85a 10.6%a 1.19a 3.16a - 0.754" .~
75.20 12.75 59.75 4,75 49.75 10,00
June 6 + * + + - E
8.80a 1.80a 9.91a 0.85a 2.69a 168a
66.25 9.75 41.5 425 61.50 800.‘ ;
August 6 . +x £ + : * * o :
© 3.73a 1.38a 5.14a 0.75a 6.20b . . . 0583-
27.00 10.25 - 13.25 3.00 A700 . - B2
October 6 + + + : 4+ *® e Uk
2.80a 1.11a 1.11a 0.41a 212a 0.63a
© 17.00 1.50 20.50 225 9.25 0.75-
December 6 * * & + * iy Lo
2.48a 0.65a 2.22a 0.25a 0.63a .
B- Cammlan bees (A.m. car‘mca} R
Month s : 6-73m qi-12am A 4:5 pm’
i Oft. n All foragers Foragers entered Al forngers Foragers entered . All foragers Foraper$ enteré
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Figure 1. Numbcrs and percentages of died and superseded queens in the experimental honcybee colonies for three different groups
during experiment period extended from March, 2009 to March, 2010

development than indigenous bees that transferred from tradi-
tional hives into Langstroth hives and supplied with frames
contained 25 worker-size celis/y® ( group II), and carmiolan
bee which transferred from nuelei into Langstroth hives and
supplicd with combs contained 25 workersize cells/i®
{group 111). The gencral mean brood area in cm?, frames of
brood and frames covered with bees were (281313, 1730.94
and 1867.05 cmi*/colony), (3.13, 2.2] and 2.07 brood
comb/colony) and (6.39, 4.44 and 4.38 comb of bees/colony),
in groups I, I and III, respectively. These findings are in
agreement in brood production and population development
with the findings of (El-Sarrag, 1993 and Alqarni, 1995)
who found that indigenous bees surpassed carniolan bees in
brood production and pollen collection.

Foraging aclivily for honey bee races under the ceniral
region of Saudi Arabia environmental condilions takes place
during day light; i.e, from sunrise until sun set during spring,
autumn and winter if the neclar is available. Meanwhile, dur-
ing the summer season, it takes place early in the moming
and late of the day while air temperature gets lower and nec-
tar secretion is available. The present data showed that no
significant difference was found in foraging activity between
the examined races for gathering pollen during the first in-
spection period extended from 6-7 am during the cold, mod-
erate and very high air temperature in all the inspection
months. This situation was differed between the two exam-
ined races during the second and third inspection periods
extended from 11-12 am and 4-5 pm, especially during the
very high air temperature in June, August and October, where
the indigenous race significantly surpassed these carniolan
race in foraging activity for gathering pollen. These findings
were found in agreement with data obtained by Gary (1967)

and Woyke (1992) whom found that flight activity significantly
decreased with increasing air temperature. Algarni {(1995) found
that the indigenous race surpassed the Carniolan and Italian bees
in pollen collection. In addition, he also found that heney produc-
tion was similar in the two races. Algarni (2000) in Saudi Arabia
found that the indigenous race (A. . jementica) had significantly
lowwer weight loss than the Carniolan and ltalian races during
summer season. Gary (1999) found that above 43"C nectar and
pollen foraging cease but water foraging was continued

The current data also showed that foraging activity was sig-
nificantly higher in the first inspection period {6-7 am) than the
other two periods extended from (11-12 am and 4-5 pm), these
findings agree with data ohtained by Algarai (2006) who found
that foraging activity was significantly high at 8 am than 10 am.
Abrol (2010) found that the foraging population correlated sig-
nificantly and positively with air temperature, light intensity, solar
radiation and nectar- sugar concentration and negatively with rela-
tive humidity. Meanwhile, data obtained by Silva and De Jang
(19%0) found that Furopean bees had three foraging period, he-
tween 9-10 am, f1-12 am and 3-4 pm.

The numbers and percentages of died or superseded queens in
three inspection groups 1,11 and LI were studied, no died or super-
seded queens were found in honey bee colonies in group (1) during
the experiment period. The percentages of queen failures during
the experimental period were 0.0, 45.0 and 60.0% in groups I, II
and 11, respectively.

From the fore-mentioned results, it could be concluded that,
increasing the size of the cell negatively affected brood production
and population density in indigenous race and indigenous race is
more tolerant and well adapted to the environmental conditions in
the scarch avea than carniolan race (imporied). Therefore, this
study recommends that improving the characteristics of indigenous
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and carniolan race should take place through breeding pro-
grams, because the indigenous race shows high ability and
well adaptation to the environmental conditions in the area
but it is small in sive. in addition their honey stomach and
polten baskel are small, meanwhile the carniolan race is large
in size and their honey stomach and pollen basket arc great.
but is not acclimatized to environmental conditions in the
region. especialfv during the hot summer when the air tem-
perature in the study region under exceeds 45°C.
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