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Detection of Sac Brood and Black Queen Cell Viruses from Honeybee Colonies of
Jordan Using RT- PCR Technique
Amal A. Al-Abbadi 1*, Dhia S. Hassawi 2, Saida A. Abu-Mallouh 3 and Maher Obeidat 4

ABSTRACT
The Reverse Transcription-polymerase Chain Reaction (RT-PCR) is an excellent technique for the detection of
honeybee viruses. In this study, the presence of Sac Brood Virus (SBV) and Black Queen Cell Virus (BQCV)
was demonstrated in 100 samples, collected from Jordanian honeybee colonies by employing RT-PCR. The
collected samples represented infected (depopulation, paralysis, or dark coloring), dead, and apparently healthy
honeybees of different developmental stages (adult and larvae). SBV was detected in 37% of the samples,
whereas BQCV was detected in 5%. Nucleotide sequences of the PCR products from each virus was determined
and found to be 433 and 309 nucleotides in SBV and BQCV, respectively. The identities to the Gene Bank were
95% for SBV and 91% for BQCV. This is the first record of BQCV in Jordan.
Keywords: Apis mellifera, Honeybee Viruses, Sac Brood Virus, Black Queen Cell Virus, RT-PCR.

INTRODUCTION

200 tons (Agricultural Statistical Year Report, 2008). The
honeybee has long been important for honey production

The native honeybee of Jordan (Apis mellifera syriaca)

and for the pollination of crops like all living organisms,

is prevailing in the east of Mediterranean region (Jordan,

honeybees can be infested with pests. Some of these are

Palestine, Syria, and Lebanon) (Zaitoun et al. 2008). This

more deleterious to bee colonies than others; it is important

honeybee is characterized by a bright yellow color, small

for the beekeeper to be able to recognize the conditions that

size, and construction of several swarm cells. About

might be pests related and respond accordingly (Sanford,

400000 honeybee colonies and 1000 beekeepers are existed

2003).
Viral diseases of honeybee are of major economic

in Jordan and the annual honey production reached about
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consideration

in

apiculture.

They

have

become

increasingly important to the honeybee keepers and all
related agricultural industries. At least 18 different
viruses distributed worldwide have been detected in
honeybees so far (Allen and Ball 1996), and the
complete genome sequences of some honeybee viruses,
namely Acute Bee Paralysis Virus (ABPV) (Govan et al.
2000), Black Queen Cell Virus (BQCV) (Leat et al.
2000), Sac Brood Virus (SBV) (Ghosh et al. 1999),
Deformed Wing Virus (DWV) (Lanzi et al., 2006),
Kashmir bee virus (KBV) (de Miranda et al., 2004), and

-201-

© 2013 DAR Publishers/University of Jordan. All Rights Reserved.

Detection of Sac…

Amal A. Al-Abbadi , Dhia S. Hassawi, Saida A. Abu-Mallouh, Maher Obeidat

Israel Acute Bee Paralysis Virus (IAPV) (Maori et al.,

detected using ELISA and more recently, scientific

2007) have been determined. These viruses together with

interest has turned towards molecular techniques using

pollution and the use of insecticides resulting in high

PCR methods (Berenyi et al. 2006). Complete or partial

honeybee mortality rates pose a real threat to these

sequencing of several RNA viruses of the honeybee has

industries (Morse and Calderone, 2000 and Spira, 2001).

allowed the development of highly sensitive methods for

SBV is so called due to the sac like appearance of the

viral detection, based on the amplification by reverse

diseased larvae. It is a contagious disease that attacks the

transcription-polymerase chain reaction (RT-PCR). This

larvae of the brood and reduces their number, thus

technique is considered as an excellent alternative for the

eventually reducing the population of adult bees. SBV

detection of specific viral sequences. Several RT-PCR

can also affect adults, a characteristic which enables the

methods have been developed and applied for the

virus to persist in bee colonies from year to year. SBV

diagnosis

occurs most frequently in spring, when the colony is

(Benjeddou et al., 2001; Grabensteiner et al., 2001;

growing most rapidly and large numbers of susceptible

Ribière et al., 2002; Tentcheva et al., 2004; Chen et al.,

larvae and young adults are available. SBV has a single

2004; Chen et al., 2005; Topley et al., 2005; Ward et al.,

positive strand RNA genome consisting of 8832

2005; Chantawannakul et al., 2006). The occurrence of

nucleotides (Ghosh et al., 1999).

IAPV, KBV, CBV and ABPV viruses have been proved

of

different

honeybee

virus

infections

BQCV of Apis mellifera queen brood is caused by

in Jordan by Al- Abbadi et al, 2010a,b. ABPV, DWV,

the black queen cell virus. The queen dies in the

and SBV viruses were detected only in Ajloun area by

prepupal or pupal stage, and the dead brood changes the

Haddad et al., 2008. This study aimed to detect the

cell wall of the queen cell to dark brown or black.

presence and frequency of two economically important

BQCV has a single positive strand RNA genome

honeybee viruses, SBV and BQCV viruses throughout

consisting of 8550 nucleotides excluding the poly (A)

Jordan using RT-PCR assay.

tail. It was classified within the Picornavirales order by
the International Committee on Taxonomy of Viruses

MATERIALS AND METHODS:

(http://www.ictvonline.org/virusTaxonomy.asp?version=

One hundred samples were collected from 45

2009). There is no record for the presence of this Virus

colonies of ten different regions throughout Jordan. The

in Jordan till now.

randomly collected samples represent infected, dead, and

The identification of bee viruses is of considerable

apparently healthy honeybees of different developmental

importance, particularly when considering the lack of

stages (larvae and adults). Each sample was consisted

information on the natural incidence of virus infections

from 15 – 20 bees or larvae. The samples were kept in a

in honeybee populations worldwide. Developing a

separate test tube and stored at -80 °C until investigation.

sensitive diagnostic technique would help to identify

The frozen samples were homogenized in liquid

viruses present in bees under natural conditions, and

nitrogen, and the RNA was then extracted by employing

could be used to screen virus preparations, employed in

EZ10 spin column total RNA Minipreps Super Kit

research, to ensure that they are free of other

(BioBasic) according to the manufactures instructions.

contaminant viruses (Davison et al., 2003).

The extracted RNA was used in the RT-PCR testes.

The presence of bee viruses has traditionally been

For each test of SBV and BQCV, ten samples from each
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of the ten different regions were used. Amplification was

genome sequence of both SBV and BQCV which are

carried out in a total volume of 25 µl, where 1 µl of

available in the gene bank to approve the presence of

template RNA was added to 24 µl of the master mix that

these viruses in Jordan.

containing: 5 units of reverse transcriptase, 0.2 mM of
dNTPs, 1 mM MgSO4, 5µl of 5X RT-PCR buffer, 5

RESULTS:

units of Tfi polymerase, 1.0 µl of 10 µM of each forward

A total of 100 honeybee samples originating from

and reverse primer. The SBV primer pair was SBVF (5’-

different regions throughout Jordan, were investigated

GTGGCGCGCCCATTACTGTAGTGI-3’) and SBVR

by RT-PCR for the presence of two important honeybee

(5’-CTCGACAATTCTCCCTAGTAGCCI-3’)

viruses (SBV and BQCV). The two bee viruses were

corresponding to nucleotides 8169-8191 and 8581-8603,

detected in samples, but the frequencies varied; SBV

respectively. The BQCV primer pair was BQCVF (5-

was found to be the most prevalent, present in 37% of

’GGAGATGTATGCGCTTTATCGAG-3’) and BQCVR

samples and detected in seven different regions

(5’CACCAACCGCATAATAGCGATTG3’),

including Irbid, Ajloun, Al-Salt, Amman, Al-Ghour, Al-

corresponding to nucleotides 7882-7904 and 8176-8198,

Karak, and Al-Tafela. BQCV exhibited a prevalence of

respectively (Benjeddou et al., 2001). Doubled distilled

5%, and it was present in samples from only two regions

water was added to the final volume.

Irbid and Ajloun. However, samples collected from three

Reverse

transcription

and

amplification

regions Al-Mafraq, Jarash, and Humrat Al-sahen did not

were

contain any of the two investigated viruses.

conducted with a continuous RT-PCR method using the
following program: RT for 45 min at 46 °C followed by

Simultaneous multiple infections have been detected

one cycle of 2 min at 94°C, followed by 40 cycles of: 30

in some colonies in two regions Irbid and Ajloun; the

s at 94°C, 30 s at (56°C for SBV and 58°C for BQCV),

samples containing the two viruses at the same time

and 45 s at 72°C, followed by 5 min at 72°C for final

represented 3% of the cases (Table1). The results also

extension. The reactions samples were detected by

showed that high percentage of infection with SBV

agarose gel electrophoresis using 10µl of the PCR

(40%) was found in adult bees in comparison with

products,

31.4% in larval stage, while BQCV was found in 6.2%

staining

by

ethidium

bromide,

and

of adult bees in comparison with 2.9% in larval stage.

photographing under UV light.
The specificity of the RT-PCR assay was confirmed

The main aim of this study was to detect SBV and

by sequence analysis. Samples from the PCR products

BQCV on molecular level in samples of adults and

were sent to Macrogen, Seoul, in South Korea for

larval honeybees. Two SBV and BQCV-specific primers

sequencing. Analysis of the sequence data of each virus

were used to amplify different regions in the genome of

fragment was performed using the DNAMAN ™

the two viruses. Some samples tested positive in RT-

software (Iynnon Biosoft, Quebec, Canada, version

PCR assays. PCR products of the expected sizes were

5.2.9) and the BLAST service provided by the National

observed as clear electrophoretic bands. In figure 1a,

Center

Lanes 2, 3, 5, 8, 9, and 10 shows that primer pair (SBVF,

for

Biotechnology

Information

(NCBI)

SBVR) amplified a fragment of 433 bp from the SBV

(http://www.ncbi.nlm.nih.gov/BLAST/).
The amplicons were sequenced without sub cloning,

genome. Figure 1b, (lanes 5, 6, and 9) shows that primer

and the sequences were compared with the complete

pair (BQCVF, BQCVR) amplified a fragment of 309 bp
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under accession number GU459315 for BQCV (http:

from the BQCV genome.
Sequence similarity for SBV and BQCV was

//www.ncbi.nlm.nih.gov/Genbank/index.html). The 95%

determined by alignment with the Genbank sequence as

homology and the 5% divergence for SBV were found

a reference. Figures 2, 3 and 4 present the results of this

throughout the region amplified with primer pair (SBVF,

analysis and show all the nucleotide alignments for each

SBVR) (nt 8169 to 8603). The 91% homology and the

region. Nucleotide sequence identities were 95% for

9% divergence for BQCV were found throughout the

SBV and 91% for BQCV, and deposited in the GenBank

region amplified with primer pair (BQCVF, BQCVR)

database under accession number FJ263282 for SBV and

(nt 7882 to 8198).

Figure 1. Agarose gel electrophoresis for detection of a. SBV and b. BQCV by RT-PCR in honeybee samples
that collected from different regions, Where M: 100bp marker, lanes 1-10: adults and/or larval honeybee samples
corresponded to that in table 1.
GTGGCGCGCC
TGGGAGACGT
GTAGAGTTAT
GTTTTTAATG
GCGAATAAAG
CATGGGTTTC
TCTATTAACG
GAGAATTGTC

CATTACTGTA
TGGTAGGGAG
TTTGCTACGG
CATTAACAAT
GAGATGAGGT
GTCCTCACGA
ATACTACGCA
GAG

GTGGTAAATA
TAAAGAAAGA
TGATGATTTG
AAGTCAATTT
TGAGGCTTAT
AGTGTATCCG
ATGGATATGG

CCCCCATTGG
GGGCAAACTT
ATAATGTCAG
TTGGCACAAT
ACAACGTTAT
CATTTGTGGC
GAGTGTGCTG

TAATTATATA
GGGAATCCTT
TAACAGATAA
ATGGAATAGT
TAAATAGTAC
AATCTGCGCT
ATTTGAAGCC

TTTCGTAGCT
CAAACAAAAT
ATATAAGGAT
AGCTACCGAT
GTTTTTAAAA
GGCTTGGAGT
GGCTACTAGG

Figure 2. Nucleotide sequences (433 bp) of SBV that deposited in the GenBank database under accession
number FJ263282.
GAGATGTATG
ACGTGAGTCC
GAACAGATAC
TTACAGCGAA
AACCGCCAAT
CGGTTGGTG

CGCTTTATCG
TAACATACTT
CTATAAAGGG
TTCGGAAACA
CGCTATTATG

GGTGGAGTTC
ACGGATGTGA
AGTCGCAGAG
TTTTATTATA

GAGTTAAGTA
TGCCGCTCCT
TTCCAAATAC
GTTCAGGTCG

GATAGTGAGA
ACGACTCATA
CGTACTATGC
GAATAATCTC

AGGGTAGATT
TCAGTACTCC
TCCATGTTTA
CATATAGCCG

TCGTAGAGCT
TTTGGCAATA
TCATCTTCGT
CTTCACCTCC

Figure 3. Nucleotide sequences (309 bp) of BQCV that deposited in the GenBank database under accession
number GU459315.
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SBV
FJ263282
AF284678
FJ263282
AF284678
FJ263282
AF284678
FJ263282
AF284678
FJ263282
AF284678
FJ263282
AF284678
FJ263282
AF284678

GTGGCGCGCCCATTACTGTAGTGGTAAATACCCCCATTGGTA-ATTATATAT-TTCGTAG
|||| |||||||| ||||||||| |||||||
|| || ||||||||| |||||||
GTGGAGCGCCCATCACTGTAGTGATAAATACTTTGGTTAATATATTATATATATTCGTAG
CTTGGGAGACGTTGGTAGGGAGTAAAGAAAGAGGGCAAACTTGGGAATCCTTCAAACAAA
||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||
CTTGGGAGACGTTGGTAGGAAGTAAAGAAAGAGGGCAAACTTGGGAATCCTTCAAACAAA
ATGTAGAGTTATTTTGCTACGGTGATGATTTGATAATGTCAGTAACAGATAAATATAAGG
||||||| ||||||||||||||||||||||||||||||||||||||||||||||||||||
ATGTAGAATTATTTTGCTACGGTGATGATTTGATAATGTCAGTAACAGATAAATATAAGG
ATGTTTTTAATGCATTAACAATAAGTCAATTTTTGGCACAATATGGAATAGTAGCTACCG
|||| ||||||||||||||||||||||||||||||||||||||||||||||||||||| |
ATGTCTTTAATGCATTAACAATAAGTCAATTTTTGGCACAATATGGAATAGTAGCTACTG
ATGCGAATAAAGGAGATGAGGTTGAGGCTTATACAACGTTATTAAATAGTACGTTTTTAA
| || ||||||||||||||||||||||||||||| |||||||||||||||||||||||||
ACGCAAATAAAGGAGATGAGGTTGAGGCTTATACGACGTTATTAAATAGTACGTTTTTAA
AACATGGGTTTCGTCCTCACGAAGTGTATCCGCATTTGTGGCAATCTGCGCTGGCTTGGA
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
AACATGGGTTTCGTCCTCACGAAGTGTATCCGCATTTGTGGCAATCTGCGCTGGCTTGGA
GTTCTATTAACGATACTACGCAATGGATATGGGAGTGTGCTGATTTGAAGC
|||||||||||||||||||||||||||||||||| ||||||||||||||||
GTTCTATTAACGATACTACGCAATGGATATGGGAATGTGCTGATTTGAAGC

58
170
118
230
178
290
238
350
298
410
358
470

409
521

BQCV
GU459315
AF183905
GU459315
AF183905
GU459315
AF183905
GU459315
AF183905
GU459315
AF183905
GU459315
AF183905

GAGATGTATGCGCTTTATCG-GGTGGAGTTCGAGTT-AAGTAGATAGTGAGAA-GG-GTA
|||||||||||||||||||| || |||||||||||| |||||| || |||||| || |||
GAGATGTATGCGCTTTATCGAGGAGGAGTTCGAGTTAAAGTAGTTACTGAGAAGGGTGTA

56

GATTTCGT-AGAGCTA-CGTGAGTCCT-AACATACTTACGGAT-GTGATGCCGCTCCTAC
|||||||| ||||||| ||| |||||| |||| ||||| || | | |||| |||||||||
GATTTCGTCAGAGCTACCGTTAGTCCTCAACAGACTTATGG-TAGCGATGTCGCTCCTAC

112

GACTCATATCAGTACTCCTTTGGCAATAGAACAGATACCTATAAAGGGAGTCGCAGAGTT
||||| |||||||||||||||||||||||||| ||||||||||||||||||||||||||
TACTCACATCAGTACTCCTTTGGCAATAGAACAAATACCTATAAAGGGAGTCGCAGAGTT

172

CCAAATACCGTACTATGCTCCATGTTTATCATCTTCGTTTACAGCGAATTCGGAAACATT
||||||||||||||||||||||||||| ||||||||||||| ||||||||||||||||||
CCAAATACCGTACTATGCTCCATGTTTGTCATCTTCGTTTAGAGCGAATTCGGAAACATT

232

TTATTATAGTTCAGGTCGGAATAATCTCCATATAGCCGCTTCACCTCCAACCGCCAATCG
||| |||||||||||||||||||||||| |||||||| |||||||||| |||| ||||||
TTACTATAGTTCAGGTCGGAATAATCTCGATATAGCCACTTCACCTCCCACCGTCAATCG

292

CTATTATGCGGTTGGTG
|||||||||||||||||
CTATTATGCGGTTGGTG

7942

8001

8061

8121

8181

309
8198

Figure 4. Alignment of the nucleotide sequences for BQCV and SBV that deposited in the GenBank database
under accession number GU459315 and FJ263282 respectively.
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Table 1. The presence of SBV and BQCV in adults and/or larval of honeybee samples that collected from the
different regions of Jordan.
Sample no.
1
2
3
4
5
6
7
8
9
10

SBV
+L
+L
-L
-A
-A
+A
-A
-A
-A
+A

Irbid
BQCV
-L
-L
-L
-A
+A
+A
-A
-A
+A
-A

Al Mafraq
SBV
BQCV
-L
-L
-L
-L
-L
-L
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A

SBV
+L
+L
+L
+L
-A
+A
+A
+A
+A
+A

Ajloun
BQCV
+L
-L
-L
-L
-A
+A
-A
-A
-A
-A

SBV
-L
-L
-L
-L
-A
-A
-A
-A
-A
-A

Jarash
BQCV
-L
-L
-L
-L
-A
-A
-A
-A
-A
-A

SBV
-L
-L
+L
+A
+A
+A
+A
+A
+A
+A

Al Salt
BQCV
-L
-L
-L
-A
-A
-A
-A
-A
-A
-A

SBV
+L
-L
-L
-L
+A
+A
+A
+A
+A
+A

Amman
BQCV
-L
-L
-L
-L
-A
-A
-A
-A
-A
-A

Homrat Asahen
SBV
BQCV
-L
-L
-L
-L
-L
-L
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A

Al Ghour
SBV
BQCV
-L
-L
-L
-L
-A
-A
+A
-A
+A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A
-A

Al Karak
SBV
BQCV
-L
-L
-L
-L
-L
-L
-A
-A
-A
-A
+A
-A
-A
-A
-A
-A
-A
-A
-A
-A

Al Tafela
SBV
BQCV
-L
-L
+L
-L
+L
-L
- L
-L
+ L
-L
- L
-L
-A
- A
+A
-A
+A
-A
+A
-A

L: Larval stage
A: Adult stage
(+): Infected sample with virus
(-): Healthy sample

DISCUSSION:

results of this study provide evidence for the first time for

Viral diseases of bees (Apis mellifera) are a major

the existence of BQCV in Jordan; the results also

economic consideration in apiculture. In this study, the

confirmed the existence of SBV in seven regions; Haddad

occurrence of SBV and BQCV was investigated in bee

et al., 2008 mentioned the existing of SBV in Jordan in

samples collected from different geographic regions in

one region (Ajloun) only. The RT-PCR assay used in this

Jordan. Clear differences were identified in the

study could become a standard method in the health

distribution pattern of the two viruses. These differences

certification for honeybee imports and exports, and in the

may be partly explained by differences in climate and

screening of virus preparations used in research.

density of the bee populations; however, contaminated

Our findings indicating the co-existence of the two

equipment, and bee products between apiaries, regions,

bee viruses (SBV and BQCV) in a single bee colony;

may be of greater importance in the spread of viruses.

this agrees with the findings of (Hung et al., 1996;

Therefore, virological and parasitological investigations

Tentcheva et al., 2004; Chantawannakul et al., 2006).

should be considered by beekeepers before they

The question raised is how the viruses may compete or

purchase and import possibly infected bees and bee

suppress each other to exhibit their abilities to transmit

products. Several studies established that bee viruses are

and cause disease in honeybees. The simultaneous

widespread and often cause inapparent, multiple

detection of BQCV and SBV is not unusual; it was

infections in seemingly healthy bee colonies (Allen and

mentioned by other researchers such as (Topley et al.,

Ball, 1996; Nordstom et al., 1999; Ribie`re et al. 2000;

2005; Leat et al., 2000). The later one mentioned that the

Bakonyi et al., 2002; Gauthier et al., 2004).

simultaneous infection of these two viruses could be due
to their wide distribution rather than a specific

Due to difficulties with the classical diagnostic

relationship between them.

methods in bee virology, scientific interest has turned
towards molecular techniques. In the last few years the

Sac brood is a condition affecting the brood of the

diagnostic methods employed for the investigation of

honeybee, resulting in larval death (Grabensteiner et al.,

viruses in honeybee samples changed to PCR-based

2001); these dead larvae are thrown away by the

techniques (Benjeddou et al., 2001; Grabensteiner et al.,

cleaning activity of honeybee workers. For that the

2001; Ribière et al., 2002; Tentcheva et al., 2004; Chen et

highest percentage of infection that was found in adult

al., 2004; Chen et al., 2005; Topley et al., 2005). The

bee in comparison with larval ones, it is worthy to
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mention that SBV may affect the adult bee, and the

for studying virus infection of honeybees. It proved to be

viruses are able to propagate inside them, but in this case

a rapid, specific, and sensitive diagnostic tool for the

obvious signs of disease are lacking (apparently

direct detection of SBV and BQCV nucleic acid in

healthy). BQCV is common in adult bees; however, it

samples of honeybees and brood regardless of

clinically affects mainly prepupae or pupae of the

geographic region. The emergence of these viruses in

honeybee queen (Berényi, et al., 2006).

certain areas of Jordan is probably due to the result of
trade and exchange of infected bees, contaminated

Since the complete genome sequence information of

equipment, and bee products between regions.

SBV and BQCV is available in gene bank databases,
random samples of the PCR product for each pair of the
primers used in this study were sequenced. The sequence
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ﺘﺸﺨﻴﺹ ﻓﻴﺭﻭﺱ ﺘﻜﻴﺱ ﺍﻟﺤﻀﻨﺔ ﻭﻓﻴﺭﻭﺱ ﺍﺴﻭﺩﺍﺩ ﺒﻴﺕ ﺍﻟﻤﻠﻜﺔ ﺍﻟﻠﺫﺍﻥ ﻴﺼﻴﺒﺎﻥ ﻨﺤل ﺍﻟﻌﺴل ﻓﻲ ﺍﻷﺭﺩﻥ ﺒﺎﺴﺘﺨﺩﺍﻡ
ﺘﻘﻨﻴﺔ RT-PCR
ﺃﻤل ﺍﻟﻌﺒﺎﺩﻱ ،1ﻀﻴﺎﺀ ﺤﺴﺎﻭﻱ ،2ﺴﺎﺌﺩﺓ ﺃﺒﻭ ﻤﻠﻭﺡ ،3ﻭ ﻤﺎﻫﺭ ﻋﺒﻴﺩﺍﺕ

4

ﻤﻠﺨـﺹ
ﻫﺩﻓﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺇﻟﻰ ﺘﺤﺩﻴﺩ ﻨﺴﺏ ﻭﺠﻭﺩ ﻭﺘﻭﺯﻴﻊ ﻜل ﻤﻥ ﻓﻴﺭﻭﺴﻲ ﺘﻜﻴﺱ ﺍﻟﺤﻀﻨﺔ ) (SBVﻭﺍﺴﻭﺩﺍﺩ ﺒﻴﺕ ﺍﻟﻤﻠﻜﺔ
) (BQCVﺍﻟﺘﻲ ﺘﺼﻴﺏ ﻨﺤل ﺍﻟﻌﺴل ﻓﻲ ﺍﻷﺭﺩﻥ ﻭﺫﻟﻙ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺘﻘﻨﻴﺔ  .Rt-PCRﻭﻟﺘﺤﻘﻴﻕ ﺫﻟﻙ ﺘﻡ ﺠﻤﻊ  100ﻋﻴﻨﺔ
ﻋﺸﻭﺍﺌﻴﺔ ﻟﻨﺤل ﺍﻟﻌﺴل ﻤﻥ ﺨﻼﻴﺎ ﺍﻟﻨﺤل ﺍﻟﻤﻨﺘﺸﺭﺓ ﻓﻲ ﻤﻨﺎﺤل ﺍﻟﻤﻤﻠﻜﺔ ﺠﻤﻴﻌﻬﺎ .ﺍﻟﻌﻴﻨﺎﺕ ﺍﻟﺘﻲ ﺘﻡ ﺠﻤﻌﻬﺎ ﻜﺎﻨﺕ ﺇﻤﺎ ﻋﻴﻨﺎﺕ
ﺘﺒﺩﻭ ﺴﻠﻴﻤﺔ ﻭﺨﺎﻟﻴﺔ ﻤﻥ ﺍﻷﻤﺭﺍﺽ ﺃﻭ ﻋﻴﻨﺎﺕ ﻤﻥ ﺨﻼﻴﺎ ﺘﻅﻬﺭ ﻋﻠﻴﻬﺎ ﻋﻼﻤﺎﺕ ﺍﻹﺼﺎﺒﺔ .ﻭﺘﺒﻴﻥ ﻤﻥ ﺨﻼل ﺍﻟﻨﺘﺎﺌﺞ ﻭﺠﻭﺩ
ﻓﻴﺭﻭﺱ ﺘﻜﻴﺱ ﺍﻟﺤﻀﻨﺔ ﺒﻨﺴﺒﺔ  %37ﻤﻥ ﻤﺠﻤﻭﻉ ﻋﻴﻨﺎﺕ ﺍﻟﺩﺭﺍﺴﺔ ،ﺒﻴﻨﻤﺎ ﻴﻭﺠﺩ ﻓﻴﺭﻭﺱ ﺍﺴﻭﺩﺍﺩ ﺒﻴﺕ ﺍﻟﻤﻠﻜﺔ ﻓﻘﻁ ﺒﻨﺴﺒﺔ
 %5ﻤﻥ ﺍﻟﻌﻴﻨﺎﺕ ﺍﻟﻤﺩﺭﻭﺴﺔ .ﻭﻜﺎﻥ ﻁﻭل ﻗﻁﻌﺔ  PCRﻴﺴﺎﻭﻱ  433ﻨﻴﻜﻠﻴﻭﺘﻴﺩ ﻟﻔﻴﺭﻭﺱ  SBVﻭﻫﺫﺍ ﺍﻟﻁﻭل ﻤﻁﺎﺒﻕ
ﺒﻨﺴﺒﺔ  %95ﻟﺠﻴﻨﻭﻡ ﺍﻟﻔﻴﺭﻭﺱ ﺍﻟﻤﺴﺠل ﻓﻲ ﺒﻨﻙ ﺍﻟﺠﻴﻨﺎﺕ ،ﺒﻴﻨﻤﺎ ﻜﺎﻥ ﻁﻭل ﻗﻁﻌﺔ  PCRﻴﺴﺎﻭﻱ  309ﻨﻴﻜﻴﻠﻭﺘﻴﺩ ﻟﻔﻴﺭﻭﺱ
 BQCVﻭﻫﺫﺍ ﺍﻟﻁﻭل ﻤﻁﺎﺒﻕ ﺒﻨﺴﺒﺔ  %91ﻟﺠﻴﻨﻭﻡ ﺍﻟﻔﻴﺭﻭﺱ ﺍﻟﻤﺴﺠل ﻓﻲ ﺒﻨﻙ ﺍﻟﺠﻴﻨﺎﺕ  .ﻭﺍﻟﺠﺩﻴﺭ ﺒﺎﻟﺫﻜﺭ ﺃﻥ ﻫﺫﺍ ﺍﻟﺒﺤﺙ
ﻴﻌﺩ ﺃﻭل ﺘﺴﺠﻴل ﻟﻔﻴﺭﻭﺱ  BQCVﻓﻲ ﺍﻷﺭﺩﻥ.
ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﺩﺍﻟﺔ ،Apis mellifera :ﻓﻴﺭﻭﺴﺎﺕ ﻨﺤل ﺍﻟﻌﺴل ،ﻓﻴﺭﻭﺱ ﺘﻜﻴﺱ ﺍﻟﺤﻀﻨﺔ ،ﻓﻴﺭﻭﺱ ﺍﺴﻭﺩﺍﺩ ﺒﻴﺕ ﺍﻟﻤﻠﻜﺔ. RT-PCR،

 1ﻗﺴﻡ ﻭﻗﺎﻴﺔ ﺇﻨﺘﺎﺝ ﺍﻟﻨﺒﺎﺕ ،ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺔ ،ﺠﺎﻤﻌﺔ ﺍﻟﺒﻠﻘﺎﺀ ﺍﻟﺘﻁﺒﻴﻘﻴﺔ ،ﺍﻟﺴﻠﻁ ،ﺍﻷﺭﺩﻥ
 2ﻗﺴﻡ ﺍﻟﺘﻘﻨﻴﺎﺕ ﺍﻟﺤﻴﻭﻴﺔ ،ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺔ ،ﺠﺎﻤﻌﺔ ﺍﻟﺒﻠﻘﺎﺀ ﺍﻟﺘﻁﺒﻴﻘﻴﺔ ،ﺍﻟﺴﻠﻁ ،ﺍﻷﺭﺩﻥ
 3ﻗﺴﻡ ﺍﻟﺘﻘﻨﻴﺎﺕ ﺍﻟﺤﻴﻭﻴﺔ ،ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺔ ،ﺠﺎﻤﻌﺔ ﺍﻟﺒﻠﻘﺎﺀ ﺍﻟﺘﻁﺒﻴﻘﻴﺔ ،ﺍﻟﺴﻠﻁ ،ﺍﻷﺭﺩﻥ

 4ﻗﺴﻡ ﺍﻟﺘﻘﻨﻴﺎﺕ ﺍﻟﺤﻴﻭﻴﺔ ،ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺔ ،ﺠﺎﻤﻌﺔ ﺍﻟﺒﻠﻘﺎﺀ ﺍﻟﺘﻁﺒﻴﻘﻴﺔ ،ﺍﻟﺴﻠﻁ ،ﺍﻷﺭﺩﻥ
ﺘﺎﺭﻴﺦ ﺍﺴﺘﻼﻡ ﺍﻟﺒﺤﺙ  2011/3/8ﻭﺘﺎﺭﻴﺦ ﻗﺒﻭﻟﻪ .2012/8/8
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