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he western honeybee (Apis mellif-

era L.) is the predominant species 

within a global population of honeybees, 

which typically consists of seven to 

twelve distinct species. Up to 27-31 sub-

species of A. mellifera are distributed all 

over the world and differ significantly in 

their morphology, behavior, biology, and 

physiology according to the environmen-

tal conditions to which they have adapted 

(Chen et al., 2016; Eimanifar et al., 2018 

and El-Bermawy et al., 2012). In the past, 

the Egyptian bee race (A. mellifera la-

marckii) was the most widespread in 

Egypt, but at this time, the Carniolan (A. 

mellifera carnica) and the Italian (A. mel-

lifera ligustica) races are the most preva-

lent (Eid et al., 2011). A. mellifera jemen-

itica is a distinct subspecies of the western 

honeybee, sometimes referred to as the 

Arabian or Nubian honeybee. It originated 

in Sudan, south of the Sahara, Somalia, 

and the southern Arabian Peninsula (Horth 

et al., 2017; Al-Ghamdi and Nuru, 2013 

and Alabdali et al., 2021). Before this 

study, no one was able to prove the ap-

pearance of this race in Egypt. This study 

is considered the first discovery of this 

race, which was easy to discover once it 

appeared because of its unique and dis-

tinctive features, like being smaller, slen-

der, shorter, and pale yellow compared to 

both native subspecies in Egypt, A. m. 

carnica and A. m. ligustica (Khan et al., 

2017 and Ruttner, 1988).  

Several studies have reviewed the 

identification key of this subspecies in 

terms of morphological and physiological 

properties. According to the findings of 

Al-Ghamdi and Nuru (2013) and Alattal et 

al. (2014) and Ahmed et al. (2012), the 

Saudi Arabian race (A. m. jemenitica) is 

the smallest honeybee species in the Ara-
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bian region and is distinguished by its 

pale-yellow coloration. Other studies have 

reported that A. m. jemenitica is consid-

ered a native race to this region due to the 

unique climatic conditions they are suited 

to Alqarni et al. (2011), Taha and Al-

Kahtani (2019) and Al-Ghamdi et al. 

(2021). Although Al-Ghamdi et al. (2013) 

and Alattal et al. (2014) considered this 

subspecies as a wide geographical range 

subspecies, Al-Ghamdi et al. (2020) noted 

that this subspecies is beginning to spread 

beyond its known geographic boundaries 

at a rate that may seem rapid, possibly due 

not only to beekeepers but also to climate 

change. In this regard, the current study 

aimed to prove the first record of A. m. 

jemenitica in Egypt as an exotic race. 

MATERIALS AND METHODS 

Area of study  

In this study, four honeybee sam-

ples were collected (Table 1); three of 

them were obtained from three different 

commercial apiaries located in Shibin El-

Kom, Menofia Governorate, Egypt (Fig. 

1a). Another sample (frozen honeybee 

workers) was obtained by Al-Asal Al-

Barri Company (Riyadh, Saudi Arabia) 

from the Jazan Government, Jazan region, 

Saudi Arabia (Fig. 1b) as a reference 

strain. 

Honeybee sampling 

 Bee samples were obtained in Feb-

ruary 2023. A total of 60 worker bees per 

sample was collected, and one sample was 

collected from three colonies/apiary and 

20 worker bees/colony (Table 1). The 

required studies have been done at the Bee 

Research Laboratory, Plant Protection 

Department, Faculty of Agriculture, Ben-

ha University, Egypt. 

Honeybees are collected live, la-

beled, and then divided into two parts. The 

first part was kept in glass jars containing 

70% ethyl alcohol and glycerol and kept at 

room temperature until morphological 

measurements were performed. In com-

parison, the second part was kept directly 

in a deep freezer at -20 ℃ for molecular 

analysis. 

Morphometric measurements 

The collected honeybees belonging 

to the subspecies A. mellifera jemenitica 

were morphologically recognized accord-

ing to the methodology outlined by 

Ruttner et al. (1978) and Ruttner (1988).  

Each honeybee worker was dis-

sected, divided into various parts, and then 

put on glass slides. To improve the meas-

uring process, a glass cover was used to 

enclose all components, with the excep-

tion of the tergites and sternites, which 

were positioned on glass rods to ensure 

their consistent morphology. Subsequent-

ly, the slides were subjected to a drying 

process inside an oven maintained at a 

temperature range of 40℃ to 45℃.  

The morphometric measurements 

were performed with a stereo binocular 

microscope equipped with an ocular scale 

that had been calibrated against a stage 

micrometer. In the current study, the esti-

https://en.wikipedia.org/wiki/Shibin_El_Kom
https://en.wikipedia.org/wiki/Shibin_El_Kom
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mated measures included body size 

(BODY), proboscis length (PROBL), fla-

gellum length (FLL),  tibia length (TIBL), 

forewing length (FWL), femur length 

(FEML), metatarsus width (METW), wax 

mirror width (WMW), cubital index (CI), 

forewing width (FWW), hind leg length 

(HLL), metatarsus length (METL), num-

ber of hamuli (HN), and length of meta-

somal terga III and IV (T3L+T4L). 

Molecular analysis 

In this study, two molecular marker 

techniques, namely inter-simple sequence 

repeats (ISSRs) and mt 16S-specific PCR, 

were used to investigate the genetic simi-

larity between bees from Saudi Arabia 

(the reference sample) and the other three 

samples from Menofia, Egypt.  

Genomic DNA Extraction 

The honeybee workers' sample tis-

sue should be ground into a fine powder 

using a mortar and pestle in the presence 

of liquid nitrogen. Subsequently, 0.2 

grams of the tissue powder should be 

transferred to a 2 ml Eppendorf tube. The 

mitochondrial and total genomic DNA of 

bees was extracted using two specific 

DNeasy® mini-Kit (Qiagen Santa Clarita, 

CA), which are often used for DNA isola-

tion from insect tissue. 

Inter-simple sequence repeats (ISSRs) 

DNA samples with a concentration 

of about 10 ng/μL were used in conjunc-

tion with a PCR marker. The oligonucleo-

tide sequences of the ten ISSR primers 

utilized in this investigation were chosen 

from a collection of Operon kits (Operon 

Technologies Inc., Alameda, California, 

USA). The nucleotide sequence of the 

forward and reverse primers employed for 

detecting the COI-COII specific intergenic 

region of the mitochondrial DNA is 

shown in Table (2) (Cornuet et al., 1991; 

Garnery et al., 1998).  

The 25 µl reaction volume used for 

the amplification reaction contained 12.5 

µl of the Sigma Master Mix: 3 µl ISSRs 

primer; 1.5 µl of reverse primer, and 1.5 

µl of forward primer for COI-COII inter-

genic region-PCR), 3 µl (µl =10 ng) of 

template DNA, and 6.5 µl of dH2O. The 

PerkinElmer/GeneAmp® PCR System 

9700 (PE Applied Biosystems) was used 

to carry out the PCR amplification. The 

system is designed to execute a denatura-

tion cycle lasting 5 min at a temperature 

of 94°C. This is followed by 35 cycles, 

each consisting of a denaturation step at 

94°C for 50 sec, an annealing step at a 

temperature range of 45°C to 50°C (de-

pending on the primer used) for 1.30 min, 

and an elongation step at 72°C for 1 min. 

The primer extension step in the last cycle 

was extended to 10 min at 72°C. The am-

plification products were separated by 

ethidium bromide (0.5 µg/ml) on a 3% 

agarose gel in 1X TBE buffer at 120 volts. 

Paplauskiene et al. (2006).  

The data was analyzed using the 

Gel-Doc 2000 instrument, equipped with 

the Diversity Database Fingerprinting 

Software (version 2.1, Bio-Rad), to con-

struct the dendrograms and determine the 
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genetic relationships of the Saudi Arabia 

sample and other relative forms of bees in 

Egypt. 

RESULTS AND DISCUSSION 

Morphometric measurements 

Results of Egypt honeybee samples 

revealed that the average total body size 

(BODY) ranged from 3.935 (HS3) to 

3.940 (HS4) with an average of 3.938 

mm, which is essentially identical to the 

measurements of A. mellifera jemenitica 

(the reference strain, HS1), which record-

ed 3.927 mm (Table 3). Moreover, the 

mean FLL of three samples collected from 

Egypt was 2.383 mm, while the reference 

strain from Jazan was 2.32 mm. Results 

also indicated that the PROBL was 5.31.   

In the current study, the FEML 

ranged from 2.39 to 2.44 mm, with a total 

average of 2.41 mm, while the reference 

strain recorded 2.38 mm. Regarding the 

TIBL, the lowest value was recorded in 

the reference strain from Jazan by 2.80 

mm, while the strains collected from 

Egypt have tibia with lengths ranging 

from 2.84 to 2.90 with an average of 2.87 

mm (Table 3).  

For metatarsus measurements of 

length and width, results showed that the 

gross mean of METL and METW of the 

three samples from Egypt were 2.27 and 

1.06 mm, respectively. In contrast, the 

reference strain from Jazan was 2.22 and 

1.0 mm, respectively. The HLL ranged 

from 7.1 to 7.2, with an average of 7.17 

mm for three samples from Egypt and 7.0 

mm for the reference strain from Jazan. A 

high hooks (hamuli) number (HN) was 

recorded in the current study at 22.4. Ad-

ditionally, among the metasoma meas-

urements, the length of 3 and 4 metasomal 

terga (T3L+T4L) was 3.82 mm, which 

was higher than the reference strain from 

Jazan by 3.80 mm. On the other hand, the 

WMW ranged from 2.0 to 2.03 mm with 

an average of 2.02 mm, which was higher 

than those obtained for the reference strain 

from Jazan by 2.0 mm. For the forewing 

measurements (length and width), the 

gross mean for the three samples from 

Egypt was 7.80 and 3.25 mm for FWL 

and FWW, respectively. Also, the CI val-

ue ranged from 2.11 to 2.14 with a gross 

mean of 2.13, which was higher than those 

for the reference strain, which was found 

to be 2.10 (Table 3).  

Western bees (Apis mellifera L.) 

are common in Egypt in the form of sev-

eral races and hybrids, of which the Car-

niolan, Italian, Caucasian, and Egyptian 

bees are the most important. Many races 

of bees have entered Egypt legally or ille-

gally, and we have recently noticed that 

the Arabian or Nubian honeybee race (A. 

m. jemenitica) is entering some Egyptian 

areas. To confirm this, we performed 

morphometric measurements and genetic 

analyses of samples from these bees. The 

morphometric study of all samples may 

have proven their identification as A. m. 

jemenitica, but, likely, they varied genet-

ically. Therefore, genetic analyses should 

be carried out to corroborate the morpho-

logical findings (Alghamdi and Alattal, 

2021). In the current study, it was proven 
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that honeybee workers randomly collected 

from three apiaries located in Egypt were 

identical to the reference honeybee sample 

obtained from the Kingdom of Saudi Ara-

bia in morphological terms and according 

to the standard morphometric measure-

ments by Ruttner (Ruttner et al., 1988) 

using fourteen morphological measure-

ments. The presence of A. m. jemenitica in 

three distinct regions of the Menoufia 

Governorate (Egypt) was clearly and sig-

nificantly established based on genetic 

findings derived from ISSR and PCR 

methods . 

Results of Egypt honeybee’s sam-

ples revealed that the average total body 

size (BODY) was 3.938 mm, which is 

essentially identical to the measurements 

of the reference strain, HS1 (A. m. jemen-

itica), which recorded 3.927 mm. This 

result indicates that it conforms to the 

specifications of the Arabian or Nubian 

honeybee (A. mellifera jemenitica) com-

pared to standard numbers by Ruttner 

(1988) of 3.82 mm. Similar findings were 

reported by Ahmed et al. (2012) and 

Alabdali et al. (2021), who found that the 

collected and recognized A. m. jemenitica 

bees had bodies measuring of 3.92 and 

3.80 mm, respectively (Table 3). Moreo-

ver, the mean FLL and PROBL of three 

samples collected from Egypt, as well as 

the reference strain from Jazan, were typi-

cally similar to those obtained by Alabdali 

et al. (2021) and Alqarni (2011).  

Regarding the leg measurements, 

FEML, TIBL, METL, and METW, as 

well as the HLL of samples collected from 

Egypt (HS2, HS3, HS4), were compared 

to the measurements of the reference 

strain from Jazan (HS1), so the results 

confirmed that the collected samples were 

A. m. jemenitica according to Ruttner’s 

numbers (Ruttner, 1988) and the native 

strain by Alabdali et al. (2021). These 

results were confirmed by the ISSR tech-

nique, which showed a very high genetic 

similarity between the standard bee sam-

ple obtained from Jazan, Saudi Arabia, 

and the samples taken from the Menofia 

Governorate. A specific PCR technique 

was then used to confirm the high genetic 

similarity due to the presence of the genet-

ic sequence of the mtDNA COI-COII in-

tergenic region gene in all samples under 

study as compared with the reference 

sample. 

Genetic similarity and relationships 

between bees s amples 

Genetic diversity assessment plays a piv-

otal role in understanding the similarities 

and variations within honeybee races, and 

this study utilized the power of 10 ISSR 

primers to analyze genetic similarity 

among bee samples. These primers were 

selected to estimate the genetic similarity 

between different locations in the Menofia 

governorate and compare them with the 

obtained reference sample (Saud Arabian 

bees). The amplification of reproducible 

fragments using the 10 primers resulted in 

a total count of 88 bands, 16 of which 

were identified as polymorphic fragments. 

The observed polymorphism level of 

18.18% suggested a relatively low degree 

of polymorphism and a high level of simi-
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larity across the bee samples under inves-

tigation. The amplified fragments exhibit-

ed variation in size across multiple pri-

mers, with a range of 200 to 1800 bp, as 

seen in Fig. (1a). 

The selected ISSR primers pro-

duced several bands consisting of a varie-

ty of DNA fragments, ranging from 6 to 9 

bands per primer, with an average of 7.5 

bands per primer. The ISSR 29 primer 

yielded the highest number of bands (9), 

while the ISSR 05 primer resulted in the 

lowest number of bands (6). The genetic 

similarity of the four bee samples was 

evaluated by computing the similarity 

matrices using Dice's similarity coeffi-

cients (DSC's) based on the scored ISSR 

data matrix. The genetic similarity across 

the four bee samples varied from 81% to 

94%, with an average value of 87.5%, 

according to ISSR data analysis. In addi-

tion to ISSR analysis, Table (4) and Fig. 

(1b) show that the Saudi Arabia reference 

sample, HS1 and HS2, had the greatest 

degree of genetic similarity (94%), where-

as the HS1 and HS4 samples had the low-

est genetic similarity (81%).  

The dendrogram partitioned the 

genotypes of workers into three main clus-

ters, with four samples being considered. 

The first cluster consisted of the HS2 

sample obtained from Egypt, while the 

second cluster included the HS1 bee 

workers gathered from Jazan, Saudi Ara-

bia. In contrast, the second cluster con-

tained the remaining two samples (HS3 

and HS4), as shown in Fig. (1c). On the 

other side, total genomic DNA from bee 

samples was analyzed by PCR using pri-

mers specific to the coding region of the 

COI–COII intergenic region. The analysis 

of DNA amplification in all samples col-

lected from Egypt demonstrated the detec-

tion of a DNA amplification fragment 

measuring 600 bp. Those bands were also 

detected in the Saudi Arabia sample 

(HS1), aligning with findings from a prior 

investigation conducted on the Syrian 

honeybee belonging to the Apis O lineage 

in Jordan (Alburaki et al., 2011; Alattal et 

al., 2014; Haddad et al., 2009). 

Similar results were found by 

Paplauskiene et al. (2006) when they used 

eleven ISSR primers on Apis mellifera 

caucasica and Apis mellifera carnica, 

along with three lines of the latter. On 

average, 6.8% of the cases generated five 

or more different types of DNA profiles, 

70.4% of cases produced two or more 

types of profiles, and 22.8% of cases 

showed no polymorphism between the bee 

races and within the lines tested. 

Although Ahmed et al. (2012) and 

Alqarni (2011) recorded lower values for 

all morphometric measurements compared 

to the current study and Alabdali et al. 

(2021), they found that the tested strains 

were A.m. jemenitica. This can be attribut-

ed to the existence of a permissible range 

of differences in measurements. In such 

cases, genetic analyses are the decisive 

factor that confirms or denies the morpho-

logical findings, as reported by Shohani et 

al. (2014), where they found that the ap-

plication of ISSR in honeybee identifica-

tion estimated the genetic variation be-
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tween 5 different isolates of Apis mellifera 

from Kurdistan, Markazi, Khuzestan, Is-

fahan, and Fars despite identical morpho-

logical measurements and obtained that 

the ranges were between 250 and 1000 bp. 

Two main groups were obtained according 

to the use of cluster analysis, where the 

first contained samples from Kurdistan 

and Khuzestan while the central, Fars, and 

Isfahan samples were summarized in the 

second group, indicating that the ISSR 

molecular markers can separate different 

strains of honeybees. 

High values for the number of 

hooks (Hamuli) (HN), the width of the 

wax mirror (WMW), and the length of 3 

and 4 metasomal trogs (T3L+T4L) were 

recorded in the current study compared to 

the reference strain from Jazan and the 

local strains tested by Alabdali et al. 

(2021) and Alqarni (2011). Whereas the 

overall average of the front measurements 

(length and width) for the three samples 

from Egypt (HS2, HS3, and HS4) was less 

than the values recorded by Alabdali et al. 

(2021) and Alqarni (2011). In contrast, 

Alabdali et al. (2021) recorded a higher 

cubic index (CI) value compared to the 

current study. These findings might be 

confirmed by the ISSR technique, as re-

ported by Rouhani et al. (2018). They 

used six out of nine (ISSR) primers to 

detect the genetic variation within and 

among different groups of pistachio hard 

scale samples of honeybee (Kerman, Iran) 

and showed the best polymorphism using 

Ntsys (ver. 2.02) and PopGene (ver. 1.31) 

software to analyze the obtained data. 

Three groups were clustered: group A, 

which consists of Bardsir, Sirjan, Baft, 

Shahrbabak, and Zarand, collected sam-

ples; Group B, including south Kerman, 

Rafsanjan, north Kerman, and Kabootar-

khan collected samples; and finally Group 

C contained Anar collected bees. 

Finally, according to the morpho-

metric and molecular data of the present 

study, the results demonstrated the typical 

homology between the samples collected 

from Egypt and the reference sample from 

Saudi Arabia, which supports our visual 

observations of Yemeni bees in Egypt. 

1. Conclusion 

This research is regarded as the 

first where no data or information was 

available to record the emergence of 

Yemeni bees in Egypt. However, we no-

ticed its appearance visually. Consequent-

ly, a group of morphological and molecu-

lar studies were conducted on honeybee 

samples collected from Menoufia Gover-

norate in Egypt compared to those ob-

tained from Jazan, Saudi Arabia, as a ref-

erence strain. According to the results of 

the developed morphometric measure-

ments, all collected samples were typical-

ly identical to the reference race in body 

size and length of the flagellum, probos-

cis, femur, tibia, metatarsus, hind leg, 

metasomal terga III and IV (T3L+T4L), 

and forewing. As well as the width of the 

metatarsus, wax mirror, and forewing 

were identical. Furthermore, the number 

of hamuli and cubital index were equal. In 

addition, the results of molecular analysis 

using two types of markers (Inter Simple 
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Sequence Repeat and COI–COII intergenic 

region) confirmed the morphological 

measurements. They showed a high level 

of similarity between the collected sam-

ples from Egypt and the reference race 

from Saudi Arabia. 

In conclusion, we documented the 

beginning of the appearance of Yemeni 

bees in Egypt, and this may be due to the 

climate changes that the world is witness-

ing, which qualify Egypt to become a 

suitable breeding region for this race dur-

ing the coming years. 
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SUMMARY 

The Arabian or Nubian honeybee, 

scientifically known as Apis mellifera 

jemenitica (A. m. jemenitica), is a distinct 

subspecies of the western honeybee. A. m. 

jemenitica is indigenous to several tropical 

locations, including Saudi Arabia, Sudan, 

and Somalia. A. m. jemenitica has not 

been recorded before in Egypt. Therefore, 

this work aimed to validate the visual ob-

servation of the beginning of the appear-

ance of Yemeni bees in Egypt. Fifteen 

morphometric measures and two molecu-

lar markers (Simple Sequence Repeats; 

SSRs and 16SrRNA) were used to estab-

lish morphological and genetic identity 

among A. m. jemenitica samples collected 

in Egypt and those acquired in Saudi Ara-

bia as a reference. Morphometric and mo-

lecular analyses revealed close similarities 

between the studied bees, which confirm 

our hypothesis about the presence of 

Yemeni bees in Egypt. 



The first record of Apis mellifera jemenitica in egypt as an exotic race 101 

REFERENCES 

Ahmed A., Mohammad A., Yehya A. and 

Nuru A., (2012). Morphometric di-

versity of indigenous honeybees, 

Apis mellifera (linnaeus, 1758). in 

Saudi Arabia: (Insecta: Apidae). 

Zool. Middle East 57: 97-103. 

Alabdali E. A., Ghramh H. A., Ibrahim E. 

H., Ahmad Z. and Asiri A. N., 

(2021). Characterization of the na-

tive honey bee (Apis mellifera 

jemenitica) in the south western 

region of Saudi Arabia using mor-

phometric and genetic (mtDNA 

COI) characteristics. Saudi J. Biol. 

Sci., 28: 2278-2284. 

Alattal Y., Alsharhi M., Alghamdi A., 

Alfaify S., Migdadi H. and Ansari 

M., (2014). Characterization of the 

native honey bee subspecies in 

Saudi Arabia using the mtDNA 

COI–COII intergenic region and 

morphometric characteristics. Bull 

Insectol., 67:31-37. 

Alburaki M., Moulin S., Legout H., Albu-

raki A. and Garnery  L., (2011). 

Mitochondrial structure of Eastern 

honeybee populations from Syria, 

Lebanon and Iraq. Apidologie, 42: 

628-641. 

Alghamdi A. and Alattal Y., (2021). As-

sessment of genetic variation 

in Apis mellifera jemenitica (Hy-

menoptera: Apidae) using Cyto-

chrome Oxidase I gene sequences. 

Saudi J. Biol Sci., 28 (11): 6586-

6591. 

Al-Ghamdi A. and Nuru A., (2013). Bee-

keeping in the Kingdom of Saudi 

Arabia: past and present practices. 

Bee World, 90 (2): 26-29. 

Al-Ghamdi A. A., Al-Ghamdi M. S., Ah-

med A. M., Mohamed A.S. A., 

Shaker G. H., Ansari M. J., Dorrah 

M. A., Khan K. A. and Ayaad T. 

H., (2021). Immune investigation 

of the honeybee Apis mellifera 

jemenitica broods: a step toward 

production of a bee-derived antibi-

otic against the American 

foulbrood. Saudi J. Biol. Sci., 28 

(3): 1528-1538. 

Al-Ghamdi A. A., Nuru A., Khanbash M. 

S. and Smith D. R., (2013). Geo-

graphical distribution and popula-

tion variation of Apis mellifera 

jemenitica Ruttner. J. Apic. Res., 

52 (3): 124-133. 

 Al-Ghamdi A. K., Khan A., Al-Abbadi A. 

A., Ghramh H. A., Ahmed A. M. 

and Ansari M. J., (2020). In vitro 

antagonistic potential of gut bacte-

ria isolated from indigenous hon-

eybee race of Saudi Arabia against 

Paenibacillus larvae. J. Apic. Res., 

59 (5): 825-833. 

 Alqarni A. S., Hannan M. A., Owayss A. 

A. and Engel M. S., (2011). The 

indigenous honey bees of Saudi 

Arabia (Hymenoptera, Apidae, 

Apis mellifera jemenitica Ruttner): 



NOWAR et al. 102 

Their natural history and role in 

beekeeping. ZooKeys, 134: 83-98. 

doi: 10. 3897/zookeys. 134.1677. 

Alqarni A. S. (2011). Beekeeping in Saudi 

Arabia: current and future. Saudi 

Society for Agricultural Sciences 

Riyadh King Saud Univ., 21, 40 (in 

Arabic). 

 Chen C., Liu Z., Pan Q., Chen X., Wang 

H., Guo H., Liu S., Lu H., Tian S., 

Li R. and Shi W. (2016). Genomic 

analyses reveal demographic histo-

ry and temperate adaptation of the 

newly discovered honey bee sub-

species Apis mellifera sinisxinyuan 

n. ssp. Mol. Biol. Evol., 33, 1337-

1348. 

Cornuet J. and Garnery L., (1991). Mito-

chondrial DNA variability in hon-

eybees and its phylogeographic 

implications. Apidologie, 22: 627-

642. 

 Eid Kh S. A., Marei G. I. Kh. and Abd-

Elrasol M. A., (2011). Acute toxici-

ty of some biopesticides and their 

effects on acetylcholinesterase of 

honey bee (Apis mellifera) work-

ers. J. Plant Prot. and Path., 

Mansoura Univ., 2(10): 805-827. 

 Eimanifar A., Brooks S. A., Bustamante 

T. and Ellis J. D., (2018). Popula-

tion genomics and morphometric 

assignment of western honey bees 

(Apis mellifera L.) in the Republic 

of South Africa. BMC Genomics 

19: 615-641. https:// 

doi.org/10.1186/ s12864-018-4998-

x. 

 El-Bermawy S. M., Ahmed, K. S., Al-

Gohary H. Z. and Bayomy A. M., 

(2012). Biochemical and molecular 

characterization for three subspe-

cies of honey bee worker, Apis 

mellifera L. (Hymenoptera: Api-

dae) in Egypt. Egypt. Acad. J. Biol. 

Sci. A. Entomol., 5: 103-115. 

Garnery L., Franck, P., Baudry E., Vautrin 

D., Cornuet J. M., and Solignac M. 

(1998). Genetic diversity of the 

west European honey bee (Apis 

mellifera mellifera and A. m. 

iberica) II. Microsatellite loci. Ge-

netics Selection Evolution, 30:49-

74. 

Haddad N., Meixner M., Fuchs S., Mig-

dadi H., Garnery L. and Sheppard 

W., (2009). Mitochondrial DNA 

support for genetic reserves of Apis 

mellifera syriaca in Jordan. Journal 

of Apicultural Research and Bee 

World, 48:19-22. 

 Horth L., Haddad N. and Nasher A., 

(2017). Apis mellifera jemenitica in 

Yemen. Bee World 94: 66-68. 

https://doi.org/10.1080/0005772x.2

017.1345225. 

 Khan K. A., Ansari M. J., Al-Ghamdi A., 

Nuru A., Harakeh S. and Iqbal J., 

(2017). Investigation of gut micro-

bial communities associated with 

indigenous honey bee (Apis mellif-

era jemenitica) from two different 



The first record of Apis mellifera jemenitica in egypt as an exotic race 103 

eco-regions of Saudi Arabia. Saudi 

J. Biol. Sci. 24, 1061-1068. 

Paplauskiene V., Ceksteryte V., Pasakin-

skiene I., Tamasauskiene D. and 

Racye J., (2006). The use of ISSR 

method for the assessment of bee 

genetic diversity. Biologica., 3: 16-

20. 

Rouhani M., Vahedi H. and Marefat A., 

(2018). Genetic variation of yellow 

pistachio hard scale, Lepidosaphes 

pistaciae Archangelskaya (Hem.: 

Diaspididae) populations in Ker-

man province, Iran revealed by 

ISSR markers. Cell. Mol. Biol., 64 

(11): 20-24. 

 Ruttner F. (1988). Biogeography and tax-

onomy of honeybees. Springer-

Verlag Berlin Heidelberg GmbH, 

288. https://doi.org/10.1016/0169-

5347 (89): 90176-6. 

Ruttner F., Tassencourt L. and Louveaux 

J., (1978). Biometrical statistical 

analysis of the geographic variabil-

ity of Apis mellifera L. Apidologie 

9, 363-382. 

Shouhani H., Dousti A. and Radjabi R., 

(2014). Application of ISSR to 

study the genetic diversity of hon-

eybee (Apis mellifera L.) popula-

tions in some areas of Iran. Journal 

of Bioscience and Biotechnology, 

3(2): 127-131. 

 Taha, E. K. A. and AL-Kahtani S. N., 

(2019). Comparison of the activity and 

productivity of Carniolan (Apis mellifera 

carnica Pollmann) and Yemeni (Apis mel-

lifera jemenitica Ruttner) subspecies un-

der environmental conditions of the AlAh-

sa oasis of eastern Saudi Arabia. Saudi J. 

Biol. Sci., 26: 681-687. 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1016/0169-5347
https://doi.org/10.1016/0169-5347


NOWAR et al. 104 

Table (1): Geographical details of four locations.    

Samples Region Coordinates No# samples (3 colo-

nies/apiary) 

HS1 Jazan (Jazan) 16°53′21″N 42°33′40″E 60 

HS2 Menofia (Shbin El-

Kom) 

30°33′31″N 31°0′36″E 60 

HS3 Menofia (Shbin El-

Kom) 

30°33′31″N 31°0′36″E 60 

HS4 Menofia (Shbin El-

Kom) 

30°33′31″N 31°0′36″E 60 

 

 

 

 

 

 

 

Table (2): Primer names and sequences used in ISSRs and 16S-PCR detetion. 

Primers Sequence 5' to 3' T (℃) 

ISSR- 04 5'-AGAGAGAGAGAGAGAGYC-3' 54 

ISSR- 05 5'-AGAGAGAGAGAGAGAGYG-3' 45 

ISSR- 09 5'-ACACACACACACACACYT-3' 47 

ISSR- 11 5'-ACACACACACACACACYG-3' 48 

ISSR- 12 5'-GTGTGTGTGTGTGTGTYG-3' 52 

ISSR- 16 5'-CGCGATAGATAGATAGATA-3' 50 

ISSR- 17 5'-GACGATAGATAGATAGATA-3' 52 

ISSR- 23 5'-AGACAGACAGACAGACGC-3' 54 

ISSR- 29 5'-GATAGATAGATAGATAGC-3' 47 

ISSR- 31 5'-GACAGACAGACAGACAAT-3' 47 

COI (E2) 5'- GGCAGAATAAGTGCATTGGGC-3' 
50 

COII (H2) 5'- CAATATCATTGATGACCTTA-3' 

https://geohack.toolforge.org/geohack.php?pagename=Jizan&params=16_53_21_N_42_33_40_E_type:city
https://geohack.toolforge.org/geohack.php?pagename=Shibin_El_Kom&params=30_33_31_N_31_0_36_E_
https://geohack.toolforge.org/geohack.php?pagename=Shibin_El_Kom&params=30_33_31_N_31_0_36_E_
https://geohack.toolforge.org/geohack.php?pagename=Shibin_El_Kom&params=30_33_31_N_31_0_36_E_
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Table (3): Morphometric measurements of three collected samples according to Ruttner’s 

numbers compared to the reference strain. 

Morphologi-

cal measure-

ments  

Ruttner’ 

No.  

Alabdali et 

al. (2021)  

Reference 

strain* 

(HS1) 

Samples under study** 

HS2 HS3 HS4 Average  

        

BODY  (9+6) 3.92   3.927   3.938  3.935  3.940 3.938 

FLL  - 2.30 2.32 2.36 2.39 2.40 2.383 

PROBL  4 5.31 5.32 5.32 5.30 5.31 5.31 

FEML  5 2.40 2.38 2.44 2.41 2.39 2.41 

TIBL  6 2.85 2.80 2.88 2.90 2.84 2.87 

METL  7 2.23 2.22 2.25 2.30 2.27 2.27 

METW  8 1.01           1.00    1.00 1.08     1.10 1.06 

HLL  - 7.02           7.00    7.10     7.20     7.20 7.17 

HN (No.) -       22.35         22.20   22.40   22.50   22.30   22.4 

T3L+T4L  (10+11) 3.82 3.80 3.82 3.84 3.81  3.82 

WMW  13 2.01 2.00 2.00 2.03 2.02  2.02 

FWL  17 7.74 7.61 7.64 7.92 7.85  7.80 

FWW  18 3.21 3.20 3.23 3.24 3.27  3.25 

CI (degree) (29+30) 2.15 2.10 2.14 2.11 2.13  2.13 

 

All measurements were estimated as mm except HN and CI 

*Apis mellifera jemenitica from Jazan       ** Samples from Egypt 

 

 

 

 

Table (4): Genetic similarity matrices within and among the four samples of A. mellifera 

jemenitica.  

 HS1 HS2  HS3 HS4 

     

HS1 1.00    

HS2 0.94 1.00   

HS3 0.82 0.88 1.00  

HS4 0.81 0.86 0.93 1.00 
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Fig. (1): Maps of collected samples locations: a) a map for Menofia Government, Egypt; b) a 

map for Jazan Government, Jazan region, Saudi Arabia (the area of study containing 

a red circle).  
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Fig. (2): (a) ISSR profiles of the four honeybee samples as detected with ISSR primers and  

COI–COII intergenic region–specific PCR. (M) DNA molecular weight standards 

100 bp DNA ladder; (b) An illustration of the genetic similarity matrices inside and 

between the four bee samples; (c) dendrogram for the four bee samples produced 

using ISSRs generated data using the UPGMA algorithm and similarity matrices 

derived using DSC's.  


